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Olaagoiv  C«ntrHl  Railway,  442 
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ton.  446 
Oonlnn.  J,  B,  H.,  antl   Bleotrical  AuUriiy, 

162 
Gov«rnm»nts  aod  Patronafo,  TO 
Clornininiiut  T«I«gMRi*.  164 
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cU-..  480 
HawM,  F.    B.,   Caibon   Dcpobit  in  Telvpboue 

Tninsmitt«r,  179 
HL-iLdli({liti  for  LoL'iJiiiQtivM,  263 
HbilI  Cuib  I'tubli'in,  505 
Healer,  Buitou'n  Electrio,  319 
Ucating  BffcctA  of  Currente,  W.   H.  Piwoo, 

\m 

UoatJiig,  Electric,  439 

lleilgeii,  K.,    Eltictric  Ughting  in  Rri){)it>jii, 

2171 
llolrstia  Dynamo,  P.  Quinaml,  44H 
Honry'a  Motor.  360 
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llcr^.  Dr.  C,  Plot  Asatuat,  400 
HuiiiiM  and  Co.'*  Work*,  Adilition  to,  339 
Hol.t,  .r.  H.,  DMthof,  21 
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tiLL-al  Eii);iuuora.  27.  52,  &4 
Uof>kiuiiuu'B  Pat«iita,  469 
HutJiier'e  Uuok  oti  Tutting,  2,  ISA 
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Howard,  F.  U.,hi»  Baaiii««,  440 
llufchena  Uc«nni;,  Lord  Kayleigb,  436 
II  Ujfliiui,  Prof.  U.  K.,  Portrait  iLnit  Natico  of,  9 
lluglic*  and  Lancacter'a  Conn)>rciool  Air  Tnni, 

Ilotchituon,  C.  L.,  Tmnway  Dbca.  A30,  390 
Human  Body  and  Eloctric  tjnrreata,  209,  -J76. 

2S9 
llyilcaulii;  Power  (^oniiiany'ii  Motor*,  430 
Hydro-Eloctric  Cablo  Railway,  Borli.<r"»i, 205 
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Ignario,  a  PrMar*or  to  Fnokliu,  400 

lauhMiettkl'a  B«tt«n,  143 

Impoator,  An,  379,  &S 
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7!2 1  Davis  and  Son**  Rolder  for,  310 ;  Dia- 
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of.  F.  Hijfgini,  306  ;  Kdiion  Patent  in  Oat- 
oiauv,  46C  ;    an  Electric  OamlU,  122 ;    Ex- 

EindinK  (tiiard  for,  2b\  ;  and  Explooira 
ixtiim,  399  ;  Grrard's,  419  ;  as  Hat  Irana, 
32  i  Lauo  Fot  P«t«fit*.  3«^  388,  448,  408, 
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Oiudlo.  222:  rai  SiKiiftlling  «t  Sen,  162. 
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In.lift  RubW  ComjuD/,  H««tln£«,   eU>,,    130, 

m> ;  lhe\r  Dry  Cell.  S02 
lBiiiruuiili«r,  TliB  UraMtSaii,  Tnulu,  M 
IwlUa  Tdt-Kril'li".  21.  Ml,  419,  139 
Irtlion  Tranitiuyi,  221 

Icdu  Kurujii.'an  Company,  Mo«tilit(>,  3l!f,  356 
liulvicLwn,  Mf.  Uititaf,  579 
I  ln«iiriLni!fi  in  Ainfirii"-i.  Mtitnal  Klwtrie,  122 

L  liiuuriiiM  of  Klnclrif!  light  KmjiluyvN,  dl9 

^H  liiTrnso  .S<^niirM,  1.10,  l5l 
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Juion,  Sxliibition  in,  281 
JoliAnnajlmrK.  Klectricilv  Bt^  162 
JoluuKKiaitdTbillip*,  WorkoTtba  VcdT,  M 
Johlataa^  J.,  Bth«r  Thfory  of  18S9,  lUU.  171 
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Jijiicii  uiU  IIbU'ii  Vnltmrtnra,  l$9 

^nnl*  iltiDoml,  Intorimtion*].  65,  161 

Mania's  Sdantific  Work,  H~ 
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,0.>  Aron't  Mater,    llfi;  F1e1d-M«en«t 
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tnight'a  Oil  Bairiiin>  262 
t  X(Uii|;  •  bUMrcriM,  S.  P.  Tliompaon,  456 
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LalmratoricK,  Tlio  FittiuK  uji  ol,  433 

Lftbour  Divpulrs,  Tlicii  Adiuotuicnti  133 

^1  Qoai^,  BxjMndlntf,  261 

I'liunpliolilM*,  IHiri*  uia  Soot,  310 
|1aup  Vox  Pktcnta.  368,  SH9,  449.  tm.  1.19,  'tiM 
■IaiikImiu  IllCMd<^•Rent  Ijtuu]>,  344,  Zbl,  ,^U 
1  UwioUm,  Bloclric,  242.  243^  261,  284,  41d, 
,     499 

LAiir«DC«,  Puu,  Mill  Scott,  Tlic  Work  of  Iho 
Yew.  14 

Laun-nt  Otiy  AccnmuUton,  360,  602 

Law,  H.  D.,  Niiis  Yrori  with  tile  An>  Lkmii, 
227 

LatiretiM  anil  Harrlcti,  Eloctric  Currents  ami 
tlic  Hainan  Body,  269.  -276,  289 

r*«ytr.,  QooA  for  tlie,  408 

Lea,  F.  B.,  ami  Sl^^rie  PVvti,  4M 
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60 

Lm*  Fltiral  Flltlijg*,  42 
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Croiuiilou  V.  Uliimii,  46(i  ;  IJcpUonl,  4S,H  ; 
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kJRh,  Oapt   Mallear.  461  ;    auJ  OnagtlMM, 

101;    QlolM,   In  a  C«i>tral  StAtioii,    143; 
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Mica,  Monldod,  181 

IrlicroKOiX',     Kleetriu     LanUriui,     SLrioker'StJ 
300,  .'H.'i  I 

Min«fM  Umj.,  Coad*»,  »9,  131,  149,  172,  ISl] 

Mining!.  Klectrio,  221.  204,  380 

Miniiij;  auJ  EJw:lrldty,  E.  J.  foord,  219 

Mining  Eiiviiieci^,  Iii.itiliilion  of,  23 

Milling  Siuiibitiim  at  I'rvntil  i'nlacn,  61.  164 

MinneaiMlia  Pov^r  Supply  SUtwD,  SHI.  8£^ 

Mix  and  G«n«at  in  London,  480 

Mil  and  GcdwI'ii  T«lo|d>oae,  X13 

Modfil  Ordera,  Tint,  .US,  352,  361,  374,  »4," 
416,4^ 

HidLc-uhr  Tclcplmnp,  Tbo,  319 

Money  Onlcru,  Tclcgraphiug,  141 
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Matitovidno  T«trpbonc  CotnpauT,  HMtin^, 
«W.,  .lis 

Mixin,  .T.  n  ,  PrGaenuiinn  to,  222 

M(ir]>hin,  Deatli  froiii,  21 

Mornn'a  Palioe  dlnial  Syatora,  225 

Mosolov'a  PDok«t  EJeotrunetor,  388 

Mom  Covered  La>n]>a,  62 

Motor,  .Steam,  the  Bailey -Friadrirli,  140 

Motor,  A  Salphnrii?  Et)i«r.  379 
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419  ;  Thomsoa  Houston,  166  ;  f-or  War- 
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Econaiuy,  25:t,27l;  Law,  M.  D.,Nina  V«bi»' 
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Natural  Order  of  Tlutig..  Thi',  2.-«J 

NavaJ  Consti'iintioJi.  '^Sd 

Navy  Fitlinip.  SUtidard.  101 
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init,  ctr..  239 

Newtiuinoa,  AstanUliiiiK  the  Natives,  808 

Nkw  Vvkk:  Uoa^l  ol  Control  Rrp»rt,  116; 
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^H  181.  261 ;  betveen  Berlin  and  Vicuna.  101  : 
^^M  Kounmul,  the  luveittur  of.  460;  iTIiiiia  and 
^^f  •ia|ian  (Jorn|n.a]''M  Mfetintla.  377  ;  alClcrc- 
P  InnJ   (lJ.S.i.   IxniK   Milnigv.  201;  a  Oom- 

I  iuuit'i   Liabilitive,    3t>6 ;    Co-O[icr»tire    I'ro- 

T|oibU  ia  CiluRow  and  Mauchot«r,  S,  181  ; 

Ilirutonr,  ThtSeottmh,  122;  Kgjft  Com- 

(mny'n  Hunting,  2.^9;  in  Franco.  121  ;  in 
idmuLU}',  399 :  (tovnrnnietit  and  Iha  Oom- 
ihinica,  500 ;  in  IMy.  tOl :  in  Leicotcr, 
Tlie  Use  of,  3  :  Lonu  I'riviktc  Line.  358 ; 
WtwccB  Uancli«et4r  udJ  Loudan,  83  ;  Tlie 
HegapWnn,  31S  ;  in  Mcxic",  379  ;  Mix  and 
4:ea«8tf8.  ^13  :  Th*  Molmnlnr.  319  ;  to  thn 
HunibiM,  299;  in  'Soitb  SootUntl,  319; 
"Not  at  Home"  Signai  \Vaii»d,  320  :  in 
t'arb.  201  ;  botwMii  Paiii  tui'l  l!iuiMi:la 
281 ;  In  tVnia.  221 ;  IwiwDaD  foath  and 
Vienna,  1 ;  at  Fort  Said,  IBI ;  Publication 
of  tb«  jounwi,  17  ;  Utween  Si.  pKlomborK 
and  Hoiocw,  121 ;  in  SootUnd,  482  ;  and 
ShffB,  102.  122:  In  Sixain,  221  ;  In  !iouih 
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Depont  Id,  P.  R.  Uaw««,  ITS  ;  in  Tuuu, 
101  i  Um  of  in  C«ae  of  Fire,  «te^i  3  ;  in  tlip 
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Toinlinion,    IL,    Vill«,ri    Critical    Pointa     in 

Nickel  anil  Iron,  -/tO,  476 
^oriiliMon-Walker'*  Piilloya,  181 
"^DDiinin  and  China  Telegraphs,  399 
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Torpadoes,  KWtrio,  2ai 
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Denioiislrulir'ii  uf,  342  ;  FortRalion  of  Coin 
nany.  441  ;  Kmnedy'i   Ki'voit  on.  486  :  at  i 
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NOTES. 

Solonlcft. — Tbe  authorities  of  Salonica  are  coiiaicleriiig 
the  proposition  of  the  cstahliRbment  of  a  centnl  elwtxic 
Hghting  station. 

Board  of  Trade, — ObjecUotis  U>  tbe  applications  for 
pn>vifti(jn»l  orders  recently  deposited  must  bo  sent  in  not 
later  than  Ist  of  Febniary  next. 

French  Dividenda.— The  Soci^tt^l'RclairageElectn'iiiie 
(capiUil  2,570,0(}Of.)  annoiiticea  a  dinclend  for  1S69  of  I8f. 
6c.  per  share  to  tuuiiev,  and  ITf.  iGc.  to  abnres  to  bearer. 

Steam  V.  Blaetrioitr.— The  charters  asked  for  the 
new  street  railways  for  WnBhingtoii  coiiiatn  a  clause  aiiply- 
iog  for  powers  to  ran  the  cam  hy  "  any  other  power  than 
et^Jim." 

Society  «r  Arte,— Prof.  Si)viumi>  Tbomp«on  is  an- 
nounced to  road  before  tbe  Society  of  Arts,  at  a  date  not 
yet  fired,  a  pa|)er  upon  "The  Organisation  of  Secondary 
and  Technical  Kdncation  in  London." 

Klectrio  MiiitB.— One  of  the  latest  apjilicationB  of 
electricity  is  the  uuiking  of  2  door  mat  that  throws  ont 
beat — an  electric  heater,  tii  fact^  in  the  form  of  a  mat,  An 
excellent  device  for  warming  the  toes. 

Government  Inspector. — Mr.  W.  Jones,  of  Chatham, 
baa  hocn  appointed  by  the  Government  to  superviae  the 
electrical  fitttnga  used  in  the  constructton  of  vessels  built 
(or  the  Koyal  NaTy  at  Karmw-inKnnicM. 

Vienna  and  Pesth  Telephone.— Tbe  Eirnt  tt'iala 
were  made  IjmI  Saturduy  by  the  invited  press  of  both  cities 
of  tbe  now  long-distance  telephone  line  batweon  Vienna 
and  Po»th.     The  reeulta  are  stated  as  perfect. 

DoTOr.^At  u  Ri>ecial  meeting,  the  Dover  Corporation 
have  decid»t,  in  order  to  prevent  a  monopoly  boin);  ob- 
tained by  au  out«i<le  com|iany,  to  apply  for  a  provisional 
Older  for  supply  of  electricity  for  both  public  and  private 
purposes. 

Xgypt. — Tbe  Council  of  Adminiatration  of  R&ilwayn  in 
£10^  propose  to  light  the  stations  at  Cairo  and  Alexandria 
with  electric  light  from  the  Ist  of  January.  For  this 
work,  a  special  vote  of  supply  has  been  submitted  to  the 
Minister  of  Fiiianceii. 

Royal  toatltatlon.— The  Christmas  juvenile  lectures 
at  tbe  Jioyal  Institution,  by  Prof.  A.  W.  Riicker,  n[>on 
electricity  were  commenced  lost  Monday,  and  the  lectures 
are  continued  to-morrow  (Satlirday),  and  on  Tuesday  and 
Thureday  next  week. 

Portsmontb.~A  memorial  to  the  Portemoutb  Town 
Council  i»  being  circulated,  prayinjr  that  the  application  by 


the  Council  for  a  provisional  order  be  abandoned,  and  that 
tbe  introduction  of  the  electric  light  into  the  town  by  & 
company  be  encouraged. 

InstitBtien  of  Eleotrloal  Enrineera. — Tbe  first 
meeting  of  the  Institution  of  Electrical  Engineers  for  the 
current  term  will  take  place  on  Thursday,  the  9th  inat., 
when  the  president,  Dr.  John  UopkinsoD,  F.R,S.,  will 
deliver  his  inaugural  wldress. 

Award. — Messra.  Kuston,  Proctor  and  Co.  have  received 
a  cablegram  from  the  Agricultural  Exhibition,  Santiago 
(Chili),  adviaing  them  that  they  have  obtained  the  irat 
prize  for  the  best  portable  engine  in  competition  with  the 
priiici|>al  English  and  American  makers. 

Hammond  College.— Tbe  electrical  college  establinhed 
by  Mr,  Uammond,  which  has  turned  out  so  many  good 
electrical  enginoors — high-tension  men  nearly  all  of  them, 
now— is  to  be  stjiiled  again,  acuoi'diiig  to  an  advertisement 
api^earing  elsewhere.     We  wish  it  the  success  it  deserves. 

Walthaautow. — The  Walthamstow  surveyor  has  been 
inHtruoted  to  visit  the  public  lighting  at  Taunton,  Eaist- 
bourne,  and  Chelmsford  (the  Board  being  in  connection 
with  MtMiars.  Cromptou  and  Co.).  after  which  a  public  meet- 
ing to  ascertain  tbe  wisbot  of  tbe  ratei>ayerB  will  probably 
be  held. 

Ipswich.— The  provisioriat  order  of  tbe  Brush  Electrical 
Etigineeriii^  Comiiany  for  Iiwwich  has  been  discosaed  at 
tbe  meeting  of  the  Town  Conocil,  and  the  question  as  to 
th^ir  consent  as  local  authority  and  the  insertion  of  pro* 
tective  clauses  were  left  foi-  the  coRsideration  of  a  sab* . 
committee, 

Award. — 'Phe  council  of  tbe  Association  of  Municipal 
and  tianitary  Engineers  and  Surveyors  have  awarded  a 
premium  of  XIO  to  .Mr.  E.  J.  Silcock,  A-M-InstCK, 
borough  engineer  of  King's  Lytm,  for  liis  paper  on  "  Electric 
Lighting,"  read  at  the  annual  meeting  of  tbe  association 
held  at  Portaniouth. 

Keswick.— A  trial  of  Uie  electric  light  viae  madeat  tha 
Keswick  Hotel  on  Christmas  Kve,  and  proved  highly  suc- 
cessful. It  has  been  lit  etery  evening  since,  aiid  at  tbe 
commencement  of  the  year  tbe  Kcawick  Electric  Light 
Company  ex[>ect  to  have  the  tight  turned  on  at  all  the  placet 
where  the  lamps  have  been  fixed. 

liondon  Offlee.— Our  contemporary  the  ElefMfol  RevitiB 
of  New  Vork  has,  we  are  informed,  now  taken  officea  at 
Bridge  House,  181,<2ueen  Victoriasti-eot,  Loodou,  E.C., 
where  in  future  editorial  communicatious,  advertisements, 
or  subscriptions  are  to  be  addressed  to  the  London  editec 
and  managei-,  Mr.  Charles  Ffrcncb. 
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Clootrto  Testing. — We  have  received  n  copy  of  the 
third  edition  of "  Electric  Testing  of  Telegraph  Cables,"  by 
Col.  v.  Hoskifflr.  A  few  iltenitioiw  have  bean  made,  owing 
to  the  decisions  of  the  Congress  of  Eleutridatia  in  1381, 
and  »om«  few  methods  hare  hooo  adddd  to  malce  the  guide 
more  useful  u  a  handbook  (or  young  men  who  have  to 
learn  practical  testing. 

Eleotrio  Profits. — The  electric  light  is  becoming  re- 
cognJEvd  as  one  of  the  best  paying  tnveatmeuts  in  America. 
The  electric  lighting  company  at  Carbondale,  PennsylvaDis, 
asaninstanceof  good  profit*,  has  40  urc  lights  and  l.OOO  in- 
candedcents,  the  latter  recently  increased  by  another  7^0. 
From  the  time  thoy  etartod,  some  three  years  ago,tho  oom- 
psny  have  paid  an  annual  dividend  of  17  per  cent,  to  the 
•Iiareholdara. 

Wverton.— Sir  John  Hcathcoat-Amory  »»  about  to 
introduce  the  electric  light  into  one  of  the  large  "  drosiing" 
rooms  of  Tiverton  factory,  whore  atprosoiit  150  gas  jeta 
are  lit  night  and  morning.  The  ThomHon- Hoxt-iton  syat«m 
of  are  lighting  will  b«  adopted,  and  arrangomerita  are 
being  entered  into  with  the  Laing,  Wharton,  aod  Down 
Construction  Syndicate,  one  of  whose  engineers,  Mr. 
Chivil  Bate,  is  a  nstivo  of  Tiverton. 

The  Boiird  of  TtmLs. — It  is  understood  that  the 
railway  and  electric  lighting  departments  of  tho  Board  of 
Trade  have  become  so  largo  tbatit  hat  been  found  neeesaary 
to  provide  other  buildings  for  the  office.  The  department 
wiU  shortly  remove  to  8,  Richmond -terrace,  a  large  house 
tbst  has  been  chicHy  used  for  several  years  by  Royal  Com- 
missiona  The  labour  department  of  the  Board  of  Trade 
will  take  up  the  vacated  offices  in  ParUamealretreet. 

Eloctrioity  in  the  Niaam's  Dominions,— The  Child- 
deighaut  Municipiility  have  r&ceived  a  proposal  from  the 
representative  of  Messrs.  Siemens  Bros.,  of  Iiondon,  to 
light  tho  whole  of  the  streets  within  the  mnnici|ial  limits 
for  a' yearly  payment  of  11,000  rupees.  The  firm  ofTers  to 
put  up  13  lamps  for  every  20  at  present  in  uao  lit  with 
karosonc.  If  the  terms  are  accepted,  the  Municipality  would 
«fltet  aeaving  of  between  3,000  and  ■i.OOO  rupeea  a  year, 
besides  having  the  streets  much  better  lighted. 

CompresBed  Air. — The  mains  at  present  being  Uid  io 
Paris  by  the  Soci4t4  Victor  Popp  are  intended  for  distribu- 
tion of  power  by  compressed  air,  and  nob  by  electricity. 
Dynaraoe  will  b«  driven  on  the  premises  of  consumers 
themielvc*  where  desired  by  air-engines,  in  the  manner 
already  carried  out  by  the  Sociil*  Popp  in  tbe  Grand  Boule- 
vards, of  which  tbe  Montagnes  Ruases  is  a  well-hnown 
example.  It  is  said  that  it  is  a  banking  hourio  in  Berlin 
that  has  found  the  resources  for  the  eztcnsiona  of  this 
ftyateto. 

Bmasels.— Tlie  Municipality  of  Bruseolt  having 
accorded  their  concessions  in  grest  part  to  a  Gorman  com- 
pany, granting  only  a  certain  portion  to  M.  Van  Ityssel- 
berghe,  the  woll-known  electrician  of  that  city,  this  gentle- 
man has  written  praying  for  a  reconsidcnitioii  of  the 
decisions  upon  a  more  national  basis.  He  suggests  that 
his  part  of  tho  vork  shall  be  allowed  to  proceed  first,  and 
that  if  it  is  satisfactory  when  tiniahed  the  other  concessions 
be  also  granted  to  him  for  the  encouragement  of  Belgian 
industry. 

TelegraphlnK  Drawlnflra< — The  announcement  has 

hetuj  m.tde  that  M.  Ginocbio,  an  Italian,  of  New  York,  has 

jier/bctac/ a  telegraphic  Apparatus  by  which   manuscript  or 


drawings  can  b«  tranunitted  by  telegraph  drawn  upon  paper 
"wetted  with  chloride  of  calcium."  We  have  made 
enquiries  of  the  editor  of  the  Daily  (haphic,  who  wethonghL, 
of  all  |>Greons,  would  bo  most  likely  to  have  beard  of  this 
or  of  uoy  similar  invention  if  there  were  anything  pracljcal 
in  it,  but  he  informs  usi  that  they  have  heard  uothing  ol 
sttch  a  xcheme. 


thV 


Eloctrlc  Ballway  in  Wales. — An  interesting  cu 
prise  is,  80  it  is  stated,  to  be  undortakon  in  North  Wal 
Visitors  to  beauty  spots  iii  this  country  will  romombcr 
lovely  little  village  of  Trefriw.  ft  is  proposed  to  construct 
an  electric  railway — the  first  of  its  kind  in  Wuloi— to  con- 
nect Trefriw  with  LUm-wst  If  those  happy  hunting 
grounds  of  artists  and  seekers  after  health  are  to  be  invaded 
by  railways,  porbapa  it  is  as  well  that  it  should  bo  the 
comparitively  quiet  and  inoffensive  electric  power  that 
fihould  enter  the  quiet  valleys  of  Trefriw.  ^H 

Paris  Opera.— The  Concert  Favart>  oa  the  site  of  the 
old  Operu  Comique  at  Paris,  has  an  iriBtalUlioii  of  electric 
light,  consisting  of  two  semi-porUible  engines  of  30b.p. 
each,  with  a  third  in  reeei've.  These  drive  a  compound 
Monchoflter  dynamo  of  2l>l)  ami>eres  and  110  volte,  and  a 
Poetcl-Vinay  compound  dynamo  of  330  amperes  and  70 
volta.  Tbo  lighting  of  the  entrance,  the  boxes,  and  scenes 
is  obtained  with  2.'^0  16-c.p.  incandescent  lamps.  Besidee 
this  there  are  27  Gobcrt  arc  lamps  of  five  to  !  0  amperes  dis- 
tributed in  the  auditorium,  scenes,  and  outride  the  buildiog. 
A  luvjector  with  a  25-ampere  arc  lamp  is  used  for  seenic 
effecU. 

Antomatio  Carriace  Light— .The  novelty  of  ^n^ 
automatic  electric  light  box,  the  construction  of  which  we 
tlluBtnited  a  short  while  ago,  is  now  introduced  in  the 
carriages  of  tbe  Loudon  District  Railway,  even  in  those  of 
ihe  third  clau.  A  passeiigcr  pWes  a  penny  in  the  slot, 
presses  a  button,  and  immediately  a  bright,  soft  light 
gleams  upon  his  newspaper,  but  for  him  only,  as  it  issuee 
from  the  bottom  of  the  box  in  which  the  apparatus  is  con- 
dnvfl,  and  dues  not  iir.idiate  the  pagea  of  bis  noighbour'a 
paper.  He  gets  the  whole,  as  nearly  as  possible,  of  his 
pennyworth.  His  coin  sots  in  motion  a  clockwork  meter, 
which  gives  him  tlie  light  for  a  quarter  of  un  hour.  If  his 
journey  is  longer,  and  he  desires  more  light,  the  investment 
must  be  renewed.  »: 

Telegraphs  to  Lifeboat  Stationa,— The  wreck  of  V 
the  "  Tenby  Castle "  off  Uolyhead  last  week  resulted  in 
the  loss  of  eleven  liven.  The  persona  drowned  hung  on 
desperately  while  a  man  on  horseback  was  dispatched  for 
the  lifeboat,  which  only  arrived  in  lime  to  save  one  lifot 
that  of  a  young  Malay  seaman.  It  is  more  than  probable 
had  the  coastguards  been  able  to  eond  u  message  by  tele- 
graph or  telephone  that  tbe  whole  eleven  lives  might  have 
been  saved, for  thoy  were  carried  ofl  one  by  one  by  the  heavy 
Beas  OR  they  became  exhausted.  Seven  lives  were  sacrificed 
this  spring  at  Ilfracombc  in  the  a&me  way.  It  is  indeed  a 
disgrace  to  us  as  the  greatest  maritime  nation  in  the  world, 
that  while  the  lighthonaea  in  Denmark,  ir  Russia,  Sweden, 
Holland,  anil  Franco  are  fitted  with  telegraphs  or  telephones, 
yet  Great  Britain  etill  remains  without  this  aid  to  life- 
saring  appliances. 

NottlnKhani.~-Thc  Corporation  of  Nottingham  hav- 
ing applied  for  a  provisional  order  themselves,  tho 
Nottingham  Electric  Light  and  Power  Company,  whose 
steps  in  this  direction  first  seriously  oroiued  tbe  atten- 
tion of  the  Corporation  to  the    importance  of  the  ques- 
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tton,  are  not  at  piesecit  ptooeeding  vrilb  their  Bill,  but 
are  ofTering  to  take  over  the  powers  when  obtainiHl 
by  iho  Cor|K)niti<>ri  as  roiitroctors  under  them.  Tlio  Mid- 
land Hoiue-to-HotiH  Company,  wilh  officer  in  Binningham, 
are  also  applying  for  a  provinonal  ordor.  The  Corporation 
liropoao  tliat  where  a  conHunor  is  chained  for  the  actual 
Quantity  of  energy  supplied  him,  they  shall  be  entitled  to 
charge  per  c|iurteT  XA  for  any  (quantity  up  to  100  unite, 
and  Is.  per  unit  for  nny  quantity  over  that  amount.  The 
Midland  Coinpsny,  on  the  other  hand,  prnpone  to  charge 
per  quarter  ISs.  4d.  tor  any  quantity  up  to  20  uttit«,  and 
8d.  per  unit  over  that  (^uautity. 

AostriA. — The  electric  light  station  at  the  brewery  in 
'Witner-Xoiiittadt,  nlroady  mentionwi  as  in  proKresB,  is  now 
Bompletely  finished,  and  hm  been  working  for  n  week  or 
twa  A.  Ziporooweki  dynamo  of  50,000  watta  (25  amperes 
find  3,090  volte),  at  500  reYolutiontt,  is  driven  by  a  turbine. 
Only  13,000  watta  are  atiliai^l  fur  lighting;,  the  rontaimler 
being  employed  for  driving  electric  motoiB  for  the  brewery. 
Tbece  motors  are  respectively  of  5,  10,  and  12  h-p., 
Bnd  are  situated  about  I J  mflea  from  the  dynamo.  The 
installation  of  this  central  station  is  due  to  the  influence  of 
H«rr  Max  von  Bendt,  director  of  the  brewery  of  Wiener- 
Nanstadt,  and  also  of  an  incandoicent  lamp  factory  in  the 
same  neighbourhood.  We  believe  that  it  was  this  installa- 
tiun  which  was  stated  to  be  intending  to  use  the  new 
Zipemowaki  alternate-current  motors,  but  the  account  from 
which  wc  copy  the  above  details  does  not  specRcially  men- 
tion rhe  aystem  of  currents  omployod. 

BlookinKOnlen.— Considerable  gratification  has  been 
called  out  in  some  directions  at  the  number  of  Corporations 
who,  following  Bradford,  have  applied  for  provisional 
orders  for  the  erection  of  their  own  central  electric  light 
■tatjona.  These  ^iews,  however,  may  be  doomed  to 
disappoinlmonti  fnr  the  action  has  in  many  cases 
been  taken  with  a  very  opposite  idea  iiidee<l.  The 
attentioa  of  the  Electrical  Section  of  the  Chamber 
of  Commerce  has  been  called  to  the  fact  that  many 
of  the  notices  which  have  Ixicn  given  by  the  local 
anthontiea  of  their  intention  to  apply  for  provisional  orders 
hare  beeti  done  iritlt  a  view  of  blocking  the  extension  of 
olectrie  lighting  nving  to  gas  interests  or  other  causes.  The 
natter  will  be  brought  forward  at  the  next  meeting  of  the 
section  on  the  28th  init..  and  it  is  hoped  thai  those  having 
corroborative  evidence  of  such  action  will  cominanicatc 
with  Mr.  Trotter,  secretary  of  the  section,  with  as  many 
details  as  possible. 

CMidl«-Power  of  Are  Lamps.— According  to  the 
CtKlralblatt  Jut  KUdrotechnik,  the  fonnula  proposed,  by  M. 
Oirard  to  dotennine  the  spherical  luminous  intensity  of  an 
irc  light — namely,  ^  honxontal  intemfty  -f  ^  maximum 
intensity — is  of  sufficient  exactitude  in  practice  for  arc  lamps 
fed  by  coutinuouB  currente.  Experiments  undertaken  to 
verify  this  formula  gave  the  following  results  expressed  in 
caDdle-power : 

U-^    Lhori.    ..„»,ta.     J^^     ^£^ 

No.  I  250  U64  491  470 

2  4&e  32&0  1010  1145 

3  660  3071  1048  1221 

4  744  1227  679  692 
6  122  &10  271  274 

6  fiSfl  3100  818  803 

7  935  1100  700  767 

The  average  error  is  only  5  per  cent.,  taking  the  whole  of 
the  lamps.   The  angle  of  the  maximum  intensity  was  about 


4&deg.  usually,  but  io  Bome  cases  it  approached  that  of 
30deg.  or  of  60deg.  from  the  horizontal. 

The  Uae  of  tha  Telephone  .—A  veryimportant  point 
has  lately  been  raised  by  the  Leicester  Town  Council,  the 
Chamber  of  Commcrco,  and  the  Tnwic  Protection  Society 
gonccrning  the  restrictions  placed  on  the  use  of  the  tele- 
phone in  cases  of  fire  or  riot  The  point  arose  in  conao- 
qiience  of  a  delay  in  the  transmission  of  an  alarm  of  flro, 
which  turned  out  to  be  a  very  extensive  and  disastrona 
one.  The  local  post  ofiico  olSciuk  decided  tlmt  as  the  fire 
did  not  originate  on  the  premises  of  the  renter  of  the  tele- 
phone he  waa  not  entitled  to  use  the  telephone  for  the  pur- 
pose of  Informing  the  Iro  brigade,  the  telephone  communf- 
ciition  being  ii»tricted  "to  his  own  bii«ine>ui  and  private 
afTairs."  It  was  also  contended  that  even  if  a  fire  woe 
rapng  next  door  the  renter  had  no  right  to  u«i  the  tolo- 
phono  for  the  purpoeo  of  giving  information  to  the  fire 
brigade.  The  public  bodies  appealed  to  the  rojtmaster- 
General  on  the  subject  as  one  of  groat  importance  to  the 
commercial  public.  The  PoRtmaster.OeneraI  has  now 
written  to  say  that,  while  the  use  of  the  telephone  is  re- 
atricted  to  the  renter's  own  private  and  business  affaira,  the 
department  will  be  only  too  gkd  to  allow  its  ute  to  convey 
information  concerning  the  outbreak  of  fires  or  of  rioting. 

Subway  RaUwa7s.^A  Bill,  entitled  "  The  North 
and  South  London  Subway  Kailway,"  has  been  depoaited, 
which,  if  sanctioned,  will  give  direct  communication 
between  the  north  and  south  parts  of  London,  whilst  in  th  « 
event  of  the  South wark  Subway,  already  nearly  completed , 
being  extended  to  Claphum,  eoiumunication  will  be  given 
from  CUpham  to  St.  Pancrae,  rwl  Newingt«n-butt«.  Com- 
mencing at  the  northern  end,  the  proposal  is  to  construct  a 
subway  railway,  beginning  in  the  parish  of  St.  Pancras,  at 
a  point  on  the  north  side  of  Buck-street.  Camden  Town, 
puesing  from  thence  in  a  direct  line  to  Wcstminfitor,  where 
it  will  cross  under  the  Thames,  and  so  form  a  junction  with 
the  City  of  London  and  South  warlc  Snbway  at  their  Ele- 
phant and  Castle  Station.  Electricity  will,  of  course,  be  used 
for  driving  the  trniria  in  this  Biibway,  upon  the  same  method 
as  thatalretdy  working  experimontully  on  the  Soiithwark 
Subway.  These  subway  lines  will  work  in  conjunction  with 
onch  other,  and  power  is  now  being  sought  by  the  City  of 
Loudon  and  Soulhwark  Subway  ComfMuiy  to  entsr  into 
agreement  with  tha  London,  Brighton,  and  South  Coast 
and  South-Easbern  Itailway  Companies  for  the  interchange 
oi  trafEc  at  the  London  Bridge  Station  of  these  companies. 
The  scheme  for  a  similar  subway  to  connect  the  City-road, 
Islington,  by  Moorgato-otreot,  to  the  l^ondonBridge  terminus 
baa,  it  is  understood,  been  abandoned,  and  will  not  be  fur- 
ther  proceeded  with  next  sossiun. 

Cooperative  Telephones,  -'['he  proposal  to  form  a 
co-operative  telephone  at  Manchester  haa  now  resulted  in 
practical  elToct.  A  committee  waa  appointed,  and  at  a 
meeting  held  in  the  Memmial  Hall,  Manchester,  last  week 
their  report  waa  auhmittod.  The  committee  report  that 
the  Bell  telephone  expires  un  December  9  next,  and  that 
no  existing  patents  atand  in  the  vay  of  free  working  after 
that  date.  CoHditional  undertakings  have  already  been  re- 
ceived for  aome  1,300  persona  or  flrma  atjBtt  per  annum, 
and  500  private  telephones  have  been  appKed  Unr.  The 
capital  outlay  would  bo  about  XI 2  per  renter,  aa 
against  £112  of  the  present  system,  though  it  must  be 
romambered  that  the  lattergivos  inter-town  communication. 
The  committee  recommended  that  a  com^ianY  b«  (octnAd. 
with  registweAcavxtaXiA  tVCftJSfift.oV-wVwiQ.  S.'iSi5**4Sk>A 
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be  issued  for  the  Brat  proposed  «icluiige  in  Ma.ricbest«(- ; 
th&t  the  head  offices  be  in  London  ;  that  the  dividends  bo 
litnited  to  6  per  cent,  per  annum,  and  the  atirplua  ]>n<rit8 
beyond  this  be  applied  to  reduce  the  rent  of  telephonee, 
It  was  stated  that  tbe  establish  mont  of  one  telephone  com- 
pouiy  for  the  whole  country  vraii  aimed  at,  founded  on  the 
same  ideas  of  cu-opcratiou  with  the  renters,  which  would 
prerent  any  other  company  coming  between  thu  coni]any 
and  it«  customers,  who,  it  was  hoped,  would  aUo  Largely 
bo  sbueboldera.  A  committee  was  appointed  to  carry  out 
the  recommendiitions  contained  in  the  report. 

Dnndee. — At  a  meeting  of  tbe  Law  Committee  of  the 
Town  Council  last  week,  Mr.  Hay,  town  clerk,  sabmltted  a 
report  on  the  Electric  Lighting  Bill  and  the  provifiiiinnl 
order.  In  tho  courne  of  the  rejiort,  Mr.  Hay  pninttHl  nut 
that,  as  the  town  is  well  supplied  with  gas  light,  the  electric 
light  in  not  a  necessity,  and  ttUited  his  opinion  tbiit  there 
should  not  be  a  compulsory  power  to  force  the  use  of  the 
light  on  the  ntepaywrs,  or  to  make  them  or  the  property 
of  the  town  generally  pay  for  the  now  supply,  which,  if 
micceuful,  woalil  only  BU|>er8ed«  the  present  gas  light. 
There  was  a  limited  area  given  in  the  Bill,  and  it  left  out 
most  of  llio  large  oetablishments  likely  to  be  supplied  by 
the  owners  if  the  lighting  iibould  prove  a  tuceeea ;  but  he 
understood  that  these  outlying  properties,  in  thu  event  of 
failure  in  tbe  system,  would  be  subjected  to  their  share  of 
the  losB.  Tho  delibemtc  opinion  of  thu  ratepayers  abould. 
be  thought,  bo  taken  on  the  subject  before  pi-uceudirtg  with 
the  proposals,  and,  if  they  agreed,  then  the  syatem  should 
be  entrusted  to  a  board  directly  representative  of  the  rate- 
payers, probably  tho  Police  Comuiifi«ionei'«,  who  mif^bt 
consider  whether  the  beat  way  would  not  be  to  endeavour 
to  arrange  with  some  of  the  electric  lighting  companies  to 
supply  the  light  for  a  time  on  reasonable  terms,  and  thereby 
a?oid  the  risk  of  laying  down  heavy  works.  After  an 
animated  discuasion  on  tho  whole  question,  a  special  com- 
mittee was  appointed  to  consider  the  terms  of  the  Bill  an  J 
have  the  interests  of  the  Council  and  the  community 
attended  to,  on  the  understanding  that  the  joint  committee 
representing  the  Police  Commission,  Gas  Commission,  and 
Town  Council  should  first  come  to  a  resolution  in  the 
matter. 


Eleotrio  UKhting  In  Bsypt.— It  has  recently  been 
stated  in  various  journals  that  the  Continental  Edtson 
Company  have  lighted  the  Casino  of  Hclouan,  in 
Lower  Egypt.  A  correspondent  of  Reitir  MemafUmnk 
dr  r Kltrtricii/,  in  giving  some  parttculars  nf  electric  lighting 
in  Hgj'pt,  says  that  Uelouan  is  not  in  Lower  Eg>'pb,  but  in 
Upper  l^'pt,  in  tho  desert,  and  that  the  installation  in 
question  is  simply  tho  lighting  of  a  music  kiosk,  Heloum 
not  possessing  a  casino.  The  only  casino  existing  in  Lgwer 
Kgypt  is  on  the  beach  at  Ramlch,  near  Aleiandria,  which 
belongs  to  the  Olek  and  liamleh  Railway  Company.  It  is 
lighted  by  300  Edison  incandescent  lamps  and  14  Gramme 
arc  lamps  of  15  am{iere9.  The  dynamos  aie  modern  type 
GEUnme  machines.  In  Lower  Egypt  there  are  some  score 
ol  initallations  in  cotton  mills  var^'ing  from  20  to  ."lO 
Clcrard  incandescent  lamps  of  20  to  30  cp.,  as  well  as 
dynamos  and  arc  lamps,  supplied  by  M.  llenrion,  of 
Nancy,  who  utos  lamps  of  tho  PiUen  type.  The 
palace  of  the  Khedive  at  Ghezieh  has  a  temporary 
iuaLallation.  The  charitable  ball  given  each  year  at  the 
Opera  House  at  Cairo  is  lighted  by  1,400  Edison  and 
cyrj/t>  Umpf.  The  dynamos  are  those  of  Bnish,  the 
^foitSui  L/roiiitMim,   aiid   dnuaate.    Aa  iovtelktion   has 


just  been  completed  at  ^fansourah,  at  the  factory  oi 
Meaers.  Ralli  and  Sons,  of  SO  Gerard  lamps  of 
50  cp.  each,  supplied  with  Gerard  dynamos.  At 
/Vlexandria  a  central  station  for  500  lamps  is 
working  continuously.  The  station  nt  Ramlehville  is 
lighted  from  accumulators  charged  at  the  place  during 
the  day,  Tho  dynamo  is  driven  by  a  petroleum-engine. 
It  can  be  seen  fiom  this  that  electric  lighting  iu  Egypt  la 
in  a  fair  way  of  considerable  extension.  Nearly  all  the 
machinery  is  of  French  rannufacture,  and  most  of  the  work 
done  or  in  course  of  erection  has  been  carried  out  by  M. 
Pollatscbek,  engineer,  of  Alexandria. 

Artistic  Fittinsrs.~It  ia  a  pleasing  feature   in    the 
progress  uf  electric  lighting  that  tho  taste  of  customers  is 
leaving  the  comparatively    cheap  and    inartistic    Uttinge 
which  at  the    early    iwriods  of    tho  iriduatiy   were  moat 
sought  after,  and  is  taking  to  a  far  better  class  of  work. 
In  the  early  time  cheapness  was  the  great  consideration, 
and  persons  having  little  knowledge  of  what  was  required 
to  make  their  ro&ms  look  attractive,  but  who  at  tho  same 
time    would    pay    good    prices  for    gas    fittings,  would, 
if     they     rotjuired    electric     fittings,    ba^le     over    the 
prices    and     seem     best     pleased     when    a    (limay    rod 
of    brass    and    a.    flexible    wire    with    a  few   beads    on 
it  could  be  supplied  for  a  few  shillings.     Now,  however, 
that  many  uf  the  best  houses  in  town  and  country  have,  or 
are  preparing  to  have  the  electric  light,  all  this  is  changed, 
and  the  demand  is  running  in  the  lines  of  beautiful  and 
high  class  fittings  at    practically   any  price  asked.     We 
are  glad  that  this    is   ao,  for  the  proper  artistic  fitting 
of    that    most   artistic  of  all  meaus  of  illumination,  the 
incandescent    lamp,  will    again    redound    to    its   credit. 
Wa     called     tho     other     day     at     the     showrooms     of 
Messrs.    B.    Verity    and    Sona,  who   have    made   thcm- 
Bctves  Jacilf   prijutps   in    the    newly-developed    art,    and 
were  delighted  with  the  sieht  of  some  sets  of  retil  old  Louis 
Seize  work,  upon  which  it  is  a  perfect  pleasure  to  look.    It 
soems  that  Mr.  Verity  and  Mr.  Cole  were  both  busy  in 
this  direction  on  their  visit  to  Paris,  and  hunted  all  over  to 
secure  gofxi  models  for  their  work.     The  result  has  been 
that  they  have  discovered  some  of  the  most  lovely  pieces 
of  this  kind  of  work,    twisted   candlesticks,    chniideliers, 
and  standards,  designed  and  chased  iu  the  delightfully  old- 
fashioned  and   sincere  art   of  that  period.     These  they 
are  intending  to  make  up  in  olectric  fittings.    It  ia  needless 
to  remark  that  this  class  of  work  is  very  expensive,  the 
best  artist-chasers  having  to  I»e  kept  for  weeks  at  the  work 
of   liniehiug,   and   the  price   for    even    small  pieces  are 
enongh  to  astonish  a  moderate  man.     Bab  it  is  encouraging 
to  find  that  it  is  ]>rcciBcly  this  claes  of  work  that  is  now 
most  sought  for,  and  the  pieces  made  are  eagerly  snapped 
up.     Taste  seems  to  be  setting  in  the  direction  of  highly- 
finished  and  beautiful  fittings,  arid  the  art  fitting  manu- 
facturer and  the  industry  as  a  whole  will  benefit  thereby. 
Sdinbursh    Exhibition.  — The  French    Government 
have  formally  recognised  this   exbibitioo,  and   it  is  antici- 
pated other  nations  will  follow  this  exami>le.     To  accom- 
raodato  foreign  cxbiliitors,  the  day  for  closing  applications 
for  space  from  abroad  will  be  February  1,  the  date  for  this 
country  being  January  10  next.     The  money  obtained  for 
rofreshment  contracts  and  other  concessions  is  sufficient  to 
pay  the  cost  of  constructing  the  buildings  and   laying  out 
tho  grounds,  so  that  the  sale  of  season  tickets  and  ordinary 
admistiona    will    only     have    to    be     drawn     upon    to 
cover     working    expenses,     consequently     the     financial 
pToepects    ol    the   exhibition  are  more    favotuuble   than 


comptred  with  U)o«e  of  tlie  cxbibitiot  lield  in  Edin- 
burgh in  1S8&,  which  started  with  a  deficit  td  X20.000. 
The  following  additiono.!  rc^uUtions  for  exbibiiore  have 
b««ii  iastied  for  intending  ©jthibilora  :  1.  The  council  have 
olved  that  there  shall  be  no  rout  charged  for  epuce 
Qtt«d  bo  exhibitors,  unless  the  workinjj  of  the  exhibition 
results  in  a.  dc6ciaucy.  2.  Exhibitors  miut  dcpoait,  along 
_witb  their  application  for  space,  a  sum  oi|iiiv(ikiit  to  3s.  6d. 
'  sqtmre  foot  of  B]tuc«  apjilicd  for.  If  the  »]v.i(to  nllotted 
lees  than  what  was  Applied  for,  the  difference  m  the  sum 
Bpo8it«d  will  be  returned  in  full.  3.  If  the  working  of  the 
tiilntion  results  in  a  Iocs,  the  amount  of  the  laas  BhuJl  bo 
priniiirily  upon  the  exhihitors  in  proportion  to  the 
Be  allotted  to  them,  and  eball  be  deducted  from  their 
deposits.  No  exhibitor  kIiaII  be  liable  for  a  ^reutoi'  amuurit 
than  bis  proper  dejHisil,  unlefui  in  reMjtect  of  any  sejiaiiite 
gturanteeoroblif^tioii.  4.  Upon  ths  winding  up  of  the 
affairs  of  the  exhibition,  and  in  the  event  of  there  being  no 
deficiency,  the  full  amoiuit  deposited  by  exhibitor*  shall  be 
relunied  to  them ;  but  in  the  event  of  there  being  n  deficiency, 
then  only  the  balance  of  the  depnaitA,  after  deduction  of  tlic 
Sdeney,  which  will  lnj  ascsso^l  iiropmtionally,  aa  above 
ItSoDed.  P^xhtbitors  are  held  aa  tkgrcoing  that  the 
amonnt  of  any  deficiency,  in  wfaateoever  manner  the  samu 
ay  ariae,  shall  be  ascertained  and  fixeil  by  the  certiKcate 
the  auditor)!  of  the  oxhibiiinn.  Tj.  The  abova  conccB- 
■ionii  shall  apply  to  past  a«  well  as  to  future  allottnente  of 
too,  and  shall  Iw  held  as  part  of  the  general  rcgiilutions 
idoned  upon  the  ofKcial  formn  ol  application  for  space 
isaned  along  with  the  pi-oapcctua.  The  money  already  paid 
by  applicanta  for  *itace  will  Imj  regarded  as  do  posit- money, 
subject  to  the  fnrejjoiii^;  rules, 

Firea  from  Electrioity. — A  fire  occurrotl  at  the  pro- 
of the  l.iv.!rpft(.l  mid  London  Olobo  Insniiinco  Corn- 
any,  Dale-street,  Liver|iool,  on  Hocoinber  18,  which  is 
ascribed  to  electricity.  Fortunately,  the  damage  wa»  con- 
led  to  the  cellar,  and  only  a  few  shillings'  worth  of 
was  done,  the  fire  brigade  being  quickly  on  the 
Ipot  Willi  a  piontiftil  supply  of  water.  The  fire,  aa  far  m 
can  he  traced,  was  caused  by  a  short  piece  of  No.  18  wire, 
which  had  been  temporarily  attached  to  the  positive  main 
for  teeting  purjMwes,  coming  in  contact  with  a  switch  on 
the  negative  main,  thus  forming  a.  short  circuit  and 
boeoming  overheated,  llio  fire  was  limited  to  the 
lestruction  of  almut  two    jijiiare    feet  of    timber  casing. 

'  On  Tuesday  night  the  residenee  of  Mr.  \V.  A.  T.  Amiierat, 
M.P.,  at  fi,  0 rosvonor-aii uarc,  was  the  scene  of  an  alarming 
fire,  but  the  firemen  succeeded  in  getting  the  oubbruali 
ander  control  in  the  courwe  of  an  hour.  The  hack  part  of 
the  saeond  6oor  had  then  bean  completely  burned  o\it, 

I  while  serious  damage  bad  been  canied  to  other  back  parts 
of  the  hottso.  The  cause  of  the  lire  is  stated  to  have  l>een 
the  overheating  of  an  otecbric  wire.    That  these  occurrences 

rwere  not  more  aerions  i*  due    to    the  prompt    arrival 

loS  the  ftreroen,  and  it  certainly  behoves  the  eloctrical 
Br^;inMrs  who  are  resi>ueis)ble  for  the  fitting  to  investigate 
rbetherfire  office  ndes  wei-c  properly  carried  out;  and  it 

^■qoally  behoves  the  electric  light  coin|iaiiy  to  enquire  for 
tlieirown  safety  whether  there  exist  any  further  installations 
with  similar  fittings  whero  a  firo  might  bo  fttarted  with  a 
remit  which  another  time  might  be  f^r  more  disaatrous. 
We  are  favoured  from  time  to  time  with  accounts  of  fires 
from  America  due  to  faulty  electric  amuigoments.  and  we 

'ftro  content  to  combat  the  bad  effect  of  such  accounts 
upon  electric  proejtects  by  {KtintiiiR  out  that  eleetiic 
fitting  ill   this    vounuy    in    fa/'    more    varoiully   curried 


out.  This  is  indeed,  the  fact,  and  the  greatest  care 
in  usually  exercised,  but  a  really  eerioiu  fire  in  a 
ca40  uhere  the  supply  is  laid  on  from  street  mains 
would  cause  a  reaction  in  public  feeling,  which  assunncea  of 
electrical  engiueeiti  of  the  carefuliiesa  of  their  safeguards 
agaiastfire  would  find  difficult  to  appease.  Now  that  public 
supply  of  electric  light  from  street  mains  is  looked  for  in  alt 
directions,  the  double  responsibility  nf  inetallcr  and  of 
supply  company  should  render  the  danger  of  fire  from 
faulty  connections  at  the  maina  practically  non-exiatent. 

Helsby  Catalogue. — The  Telegraph  Manufacturing 
Uorojtany,  Limited,  of  Helsby,  and  11,  Queen  Victoria- 
street,  E.C.,  i«nd  09  an  exceedingly  interesting  and  com- 
prehensive catalogue  of  "  Section  A,  Wires  and  Cables." 
The  catalogue  contains  some  new  features  in  a  number  of 
tables,  interesting  or  useful  to  electrical  engineers.  At  the 
Itoginning  wc  havo  a  table  of  the  weight  and  resistance 
of  copper  wires  and  cables  jtor  mile,  wiUi  table  of 
French  measures.  Aftor  this,  a  ready  reckoner  for  calcu- 
lating the  prices  p«r  mile,  [«[■  gross,  1 10  or  100 
yanls,  and  per  yaixl,  which  is  likely  to  be  useful  to  users, 
At  tbc  eiul  we  have  tables  showing  the  aiees  of  given 
weight*  of  copper  or  cable.  There  is  alao  a  |>agc  of  formula:, 
of  which  a.  considerable  feature  is  made,  showing  how  to ' 
detonnino  the  sice  of  conductors  under  various  given  con- 
ditions, the  principal  idea  iii  developing  the  formula?  being 
to  give  the  results  at  once  in  "  llis.  ytev  mile."  instead  of 
sectinnal  area;  ami  to  present  them  in  such  a  form  that 
under  any  given  conditions  only  one  fomiula  need  to  bo 
used  ;  tbuii — when  ])erecntagc  of  !o«a  is  given,  or  the  actual 
loss  in  volta  is  given,  or  when  Aia  1,000  amperes  pur  6({uu.re 
inch;  or.again,  when  A,thearaiK;rcsallowed,i*given.  Forraula; 
are  also  given  for  pai'allcl,  series  and  parallef  scries  working, 
that  is  to  say,  when  the  details  of  lamps,  etc.,  only  is  known, 
Thi't'o  is  no  doubt  that  formula?  of  this  nature  will  Iw  er- 
ceerlingly  useful  to  those  who  have  to  hiy  out  inatalla- 
tioiiB,  and  calculate  the  wires  and  cables,  and  who  will  be 
plom^ud  to  have  the  information  presented  on  this  compact 
form  for  easy  reference.  It  must  be  said,  however,  that 
it  will  be  well  on  a  future  edition  to  pay  moi'e  attention 
to  the  proof-reading.  If  tables  are  given  they  should 
be  absolutely  accurate,  and  one  or  two  erroni  oridont 
always  give  a  feoUng  of  distrust  to  the  rest.  For 
instance,  there  are  no  Ics.'c  than  seven  minor  errors  in  the 
table,  page  2,  of  misplaced  hgurea,  wrong  type,  or  commas 
instead  of  decimal  points — small  things  in  themselves  of 
which  the  meaning  can  t>e  gathered,  but  in  a  table  quibo 
inadmissible.  The  same  thing  occurs  in  the  matter  of  ([uo- 
tation  marks  on  pnge  31 ;  and  formula  No.  15  also  appears 
incomprehensible  in  iu  present  state.  It  wouhl  he  well  to 
say  "  principal "  instead  of  "principle  idea."  and  "edasors  " 
for  "sciMors,"  as  more  correct.  ConuderaWo  thought 
has  evidently  been  given  to  the  working  out  of  the  set  of 
tables  and  lormuliP  in  the  catalogue,  nnd  we  shall  welcome 
the  continitaiico  of  this  feature.  The  catalogue  itaelf 
contaioB  lists  of  guttapercha  and  indiarubber  covered 
wires  of  all  kinds,  Hoxibles,  concentric  and  armoured 
cables,  anti -inductive  telephone  cables,  xnilcaniaed 
rubber  eleotrio  light  cables,  patent  lead  and  cotton 
covered  cables  of  over  1,000  megohms  per  mile 
inaiilation  resistance  for  high-tension  work  :  si)cctKl  floxibtos 
for  Bwitchboanls.  dynamos,  workshop  pulleys,  chandeliers, 
etc.  The  company  make  all  the  wires  to  stoodard  wire 
gauge,  and  manufacture  everything  from  the  raw  material 
themselvoe.     The  catalogue  is  handaonielv  i;jri.atwU\%cA\(>j- 
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PBOF.  D.  E.  HUGHES.  F.R-S. 


With  tbis  issue  va  ]>r«aent  to  our  readers  a  steel  engraved 
portrut  ot  Prof.  D.  E.  Hughes.  The  tjuk  ia  not  now  to 
write  BD  eulogy,  but  we  have  long  bad  tho  apiniuti  that 
wben  a  mun  inspires  our  udinii-ntion  we  should  nut  be 
&fraid  to  say  so.  It  ti  n  sod  oxpcrionce,  howe\-in',  that 
while  langimjie  is  so  copious,  it  is  Hlinost  impossible  when 
specially  desirable  lo  Riid  sucli  words  as  will  adequately 
flzpreos  our  tfaonghta.  The  inspiration  to  fashion  a  word 
picture  comes  not  at  will ;  if  it  did,  we  should  try  to  picture 
to  our  readeis  one  of  Nature's  geritleinen,  a  man  of  gre&t 
ability,  whose  genius  baa  wrested  from  Nature  Home  of  her 
svcrets,  which  applied  to  human  wants  have  revolutionised 
the  conditions  of  oxistence.  ^Vbatever  way  t>e  the  nertta 
of  the  controversy  of  prior  discovery,  we  have  always  held 
Prof.  Ilughe.i  to  be  the  man  who  made  telephony  practical. 
He  it  was  who,  working  with  iho  simplest  matorials  in  a 
direction  that  to  most  people  looked  iiitiuriting,  showed 
how  what  had  previously  been  looked  upon  as  a  graat  evil 
waa  in  reality  a  grcittcr  hlosMing.  Prof.  Hughes  nobly  gavo 
bis  lavectigationf  to  the  world ;  others  reaped  pecuniary 
rewards,  but  so  long  as  humanity  oodtires,  bo  long  wilt  tho 
thanks  of  civilised  people  go  to  the  man  whose  purtmit  vrc 
have  the  pleasure  of  giving  to-day.  Prof.  Hughes  merits 
all  the  praise  his  f/n/rires  can  give  bJm.  He  has  done 
Kood  work  in  a  double  capacity.  As  a  racchaiucinn  his 
derices  in  applying  electricity  have  never  been  otjualled. 
As  an  invenligalor  his  discuvarieH  h:u'o  made  his  nams 
a  household  wonl.  It  is  hardly  for  us  here  to  apeak  of  a 
Btill  higher  position  he  holds  as  a  firia  and  fuitbfal  (riend. 
The  many  who  know  and  are  known  to  him  will  antici(iate 
ill  wo  could  say  in  this  direction,  and  sKrco  that  the 
sweetest  words  would  still  bo  hareU  music  lo  sing  of  one 
whose  presence  always  delights  and  whose  friendship  is 
•IwajTs  sincure. 

X'rof  Hughes  is  a  Londoner,  bom  in  1831.  His  parents 
emigrated  to  America  when  he  was  only  seven  years  of 
ago,  and  where,  before  he  reached  his  majority,  he  had 
already  made  bis  name  as  a  musician.  The  world  must  be 
thankful,  however,  tlrnt  his  abilities  wore  turned  in  other 
directions,  and  his  proficiency  in  physical  and  mechanical 
science  transferred  him  from  the  chair  of  the  Professor  of 
Music  lo  Uiat  of  Natural  Phitoeopby.  It  was  while  professor 
at  the  College  of  Bardatown,  Kentucky,  that  Prof,  Hughes 
inrned  his  attention  to  the  application  of  electricity  to 
telegraphy.  How  well  he  succeeded  wa  all  know;  for 
although  his  instrument  did  not  meet  with  much  favour  in 
England  it  wan  largely  used  in  America,  and  adopted  in 
most  continental  countries.  Welcomed  and  decoratetl 
everywhere,  except  by  the  land  of  his  birth;  but  he  under- 
stands our  pblefi;nuliG  temperament,  aod  that  though 
Knglishmen  are  nol  usually  prone  to  hero  worship  by 
moans  of  titles  and  orders,  thoy  are  sound  to  tho  heart's 
core,  recognising  tho  man  a  prince  among  them,  honour- 
ing him  individually,  and  appreciating  the  merit  of  his 
works.  Aa  we  have  previously  mentioned,  lo  Prof. 
Hoghos  wo  owe  tho  microphone  and  many  of  its 
ingenious  development.  Upon  his  researches  into  magnetio 
(Junomdna  we  will  not  dwell.  They  should  be  as  the 
alphabet,  well  known.  Prof.  Hughea  represented  England 
jit  the  1881  Exhibition  at  Paris.  He  is  a  Fellow  of  the 
Royal  Society,  and  has  received  tho  Ifoyal  Medal  for  bis 
electric  and  magnetic  researches.  Ho  is  one  of  the  Pusl- 
Presidenti  of  tho  Institution  of  Electrical  Engineers,  having 
filled  the  office  of  president  in  U8C.  With  these  few 
words  we  must  leave  the  subjoot  of  our  sketch,  though,  to 
e/i/(Ktfa  Uae  o/  Hunt's,  we  might  sj>aa.k  of  him  as  esson- 
tiU/jr  "Oa0  whoiovoehio  hUow-men." 


LABGE  INCANDESCENT  ELECTRIC  LAMPS 
versus  ARC  LAMPS.* 

BY   SYDXBY   K.    WALKKR,   M.I.K.K. 

When  the  incandescent  lamp  was  first  introduceil  by  Mr. 
Swan,  two  points  wore  made  against  its  introduction  by 
those  interested  in  arc  lumps. 

1.  The  energy  reouired  to  furnish  a  given  stamlard  of 
light,  measured  by  toe  photometer,  was  10  times  as  great 
when  tho  current  was  used  to  raise  a  carbon  filament  to  a 
white  heat  as  when  used  to  vapurise  carbon  in  the  voltaic 
arc. 

2.  The  quantity  of  tlj^ht  that  could  be  obtained  from  an 
incandescent  lamp  was  very  small,  so  that  it  was  exceed- 
ingly doubtful  if  this  form'of  electric  lamp  would  have  any 
eflectatall  u|>on  the  use  of  the  arc  lamp,  except  perhaps 
to  increase  it  by  extending  the  use  of  electnc  lighting 
generally. 

In  fact,  for  some  year*  subsequent  to  its  introduction, 
the  IG-cp,  or  20-c.p.  lamp  was  the  largest  obtainable  for 
pructiual  work.  Many  attempts  wero  made  to  introduce 
00-c  p.  and  100-c.p.  lumps,  but  they  wero  all  failures  until 
very  recently,  usually  i;tkinj^  very  nnich  more  than  their 
iharn  of  current,  giving  a  very  doubtful  candle-power,  and 
having  a  very  short  life.  Llectric  lightinp  has  remained 
in  very  much  the  same  state  for  several  years.  Otdy  the 
arc  l.imp  cutild  l>e  uKcd  to  ilhimin.tto  laige  spaces,  only  the 
incandescent  lump  Nmall  spaces;  while  in  places  such  OS 
couliiig-Ecroons,  conliiicd  pit  banks,  and  tittingahops,  there 
has  been  a  continn.x)  struggle,  aomvtimcs  one  form  and 
flomotimea  the  other  being  triumphant.  Where  a  large 
amount  of  light  has  been  tho  dcaidoratuoi,  tho  arc  has  won  ; 
wht-realjscncBof  atienlion,  iu  rival.  At  the  Jubilee  Exhibi- 
tion at  Newcastle,  however,  n  lamp  was  exhibited,  mado  on 
theincundesccntplsn,  and  of  powers  from  lOOcp.  upwards, 
A  groat  deal  was  said  at  the  time  about  tho  power  required 
for  the  Iam[i,  its  short  life,  etc.;  but  it  wsb  quite  evident 
that  if  it  could  be  niudc  at  i  reasonable  cost,  and  of  fair 
diinitjoii,  it  would  become  a  formidable  competitor  with  tho 
iirc.  Th>u  "  Sunbeam  "  lamp,  ils  it  was  called,  beginning  with 
a  life  of  a  few  hundred  hours,  and  low  csndle-pou-cr,  hjs 
been  gradually  increanin^  it^  life  and  the  amount  oE  light 
T  batmay  bo  obtained  from  it :  till,  at  the  present  time  and  lot 
iJt  leaet  VI  months  past,  it  is  nut  a  (piestion  of  uhethor  a 
given  space  lun  be  illuiiiiuated  eiilirely  by  moansoF  incandes- 
cent lam|»,  but  whether  it  \%  cheaiier  to  use  these  laigo 
incandescent  bmpsorarcs.  The  object  of  the  present  |>aper 
is  to  discuss  this  question.  Thi  Sun  beam  lamp  is  now  made 
of  .iiiy  power  from  1,10  c.p.  to  I.fiOO  c.p. ;  and  the  writer 
underaUiiids  that  a  .^,000c.p.  Um|j  was  roconlly  mile  to 
order.  The  Ettison  Swan  lamp  is  made  of  nny  [lowcr,  from 
the  small  microccopifal  tiimps  used  for  surgical  purpuata  up 
to  1,000  c.p.  The  regular  tttocksirjcaof  the  latter  are  H  c.p., 
10  c.j>.,  12  c.p.,  IG  c.p.,  35  c.p„  32  o.p.,  ."iO  c.p.,  100  c.p., 
200  c.p.,  300  c.p.,  -100  c.p.,  500  c.p.,  SOO  cp..  800  c-jj..  and 
1,000  c  p.  Both  ty[>ea  nf  lamp.  Sunbeam  and  Ltlison- 
Swan,  are  made  to  any  voltajjo  required,  except  the  very 
small  lamps,  so  that  it  ia  now  piTicticAble  to  Imvu  any  lamp 
of  any  power  atany  place,  provided  the  cables  be  arran);ed 
for  it  and  there  be  power  in  tho  dynamo  and  engine.  A 
lamp  of  10  cpt  and  one  of  I.SOO  cp.  may  b«  taKcn  from 
the  same  mains,  and  from  the  same  points  in  them  if 
desired. 

The  Sunbeam  lamp  is  made  in  two  qualities,  the  A,  or 

high  efficiency,  and  the  B,  or  long  duration.     The  A  type 

Uke  2  watts  par  candle-power.     The  B  typo  take  SJ  watts 

pec  candle-poww.      Thus,  on  a  100-volt  circuit,  a  OOOcp. 

500  X  2 
Ump  of  the  A  typo  takes  — ifjTf^    =10  amperes;  one  of 

500  X  2i 
the  B  tyf/e  takes     ,„„"    =  I3|«toperea.  The  Edison-Swaa 

lamps  all  tike  from  3  to  Si  watts  per  candle-power.     Thus 

d00x3i 
a  500-c,p.  Edison-Swan  lamp  lakes — loo      =17J  amperca 

to  15  amperes.  On  a  ."iOvolt  circuit  the  figures  fortha  cur- 
rent would,  of  course,  bo  doubled — viz.,  20  and  25  amperes 
with  the  Sunbeam,  30  and  35  amperes  with  the  Ediaon- 

*  Papar  r«ad  at  the  iwtnt  niMilut;  of  tha  South  Wtlw  Institute  of 
En^nHis. 


8wu).    N«xt  comw  the  que^tioit,  Wbiit  vriU  b«  the  re1atiT« 
cneb  of  working  viih  an  arc  lamp  ami  an  iiiaiiiJeacfliit. 
lamjit    It  may  be  remarks),  en  pa»iant,  thai  the  first  cost 
of  a  Sunbeam  or  Eduon-Snan  lam|i,  say,  of    500    c.p , 
Will  Ho  frotn  one  fourth  to  ono-fifth  the  cusl  of   an  arc 
lamp  ttking  the  nme  current.      The  iilumiiL^itiri};  power 
of    a    large    incandescent    kmp    would    appear,  At    lirst 
•ight,    to    be    coi)»idenibly    le-'H    than    that   of    the   arc 
lamp  for  the  same  expenditure  of  energy ;   but  in  prac- 
tice tho  diBproportion  is  by  no  meam  so  great  aa  would 
be  imaftuictl.     With  (he  A  type  of  Siitibeani  lamp,  taking 
only  2  wattK  |ier  ciindte'i>owera^dii»t  3|  wati«  uf  the  Edisoii- 
Stran,  the  orieinal  proportion  10  :  I  fur  illuminating  power 
of  arc  liimpa,  in  pn>[)ortion  to  that  of  incaudeHccnt  1am|)a, 
in  iwlucud  to  leas  than  6  :1.     In  nddliion  to  that,  too, 
it  miifti  he  reroeitibcred  tliata  conHidurablo  portion  of  the 
light  given  by  the  arc  lamp  ie  waet«d.    It  often  has  to  be 
afaadfid  t>y  ground  glass  or  opal,  and  while  ita  rays  are  visible 
at  a  considerable  distance,  the  very  deep  shadows  it  c&sts  on 
wrromKlingobjectfl  often  render  additional  lamps  noccwary 
tliat  would  not  othorw-iso  be  no.     In  practice,  therefore,  so 
far  as  the  writer'fi  experience  ha«  gone,  the  ratio  for  large 
op«n  spaceii  is  only  ua  3  : 1 ,  Thut  is  to  say,  if  in  a  large  open 
apace  ;i[i  arc  lamp,  using,aay,fi(H>vabta,ie  tohediapUced  by 
a  Siiiibtuni  lamp,  one  uidiig  1,000  war^ta  would  bo  reijuired. 
Fur  confined  apaooa,  however,  the  ratio  i«  aj^rcntly  1:1; 
that  is  to  say,  thu  eamc  current  and  tho  a&nie  tl&l.F.  used 
in  a  Sunlwam  lamp  will  give  the  same  light  for  practical  pur- 
poses as  the  arc  lamp.     The  light  from  the  Sunbeam  lamp 
vould  not  he  »een  at  so  great  a  diataiico  as  that  from  the  arc, 
but  in  the  immediate  neighbourhood  men  arc  able  to  work 
equally  as  well  aa  regards  the  light  given,  and  better  on 
acecuntof  ita  being  steadier,     with  Edi«on-Swan  lamps, 
of  course,  the  fi^urvfl  would  b;  as  2   or  more  ;  I   fur  open 
areafl,  and  as  I J  :  I  for  confined  ajiaces.  It  may  Iw  remarked 
also  that  ite  great  convenience  for  subdivision  renders  the 
incandescent  lamp  mure  ccunomicul  than  the  arc  in  a  greitt 
many   instances.     In    many   cases,  ae   already   remarked, 
two  or  more  are  lamps  are  rendered  necessary  on  account 
of  the  shadows  each  one  costs.     Each  lamp  might  have 
been    half    or    iiuarter    the    power,    if    the    arc    could 
hare  iM^en  subdivided;  so  that  eometimeB  e»'cri  two  arc» 
may  bo  displaced    by  two  Sunbeams,  using  together  only 
the  energy  of  one  arc,  Theo,  .aa  to  working  cost,  take  ast  a 
BtandanJ  an  arc  lamp  uaiuc  SOD  watts  (i>0  volts  10  amjiorex}. 
Ite  miining  expensoe  will  dq  for  1 ,000  hours  : 

For  Mai  lor  1.000  i.li.|>.  bourt  ac  61b.  p«r  i.b.|>.  hour  ftnd 

Uk.  ptt  ton £12    6 

For  11  mm.  oarlioiw  at  £5.  6s.  ]mt  1,000.  allowing  that 
(Nucarlxui  iMtadglit  boiin,  witlioitt  wssU  0  13    L) 

For  aitend>ncc,  deanini;  lftm|«.  chani.'inK  carboiu,  allow- 
iuii  OM  man,  uXt.  |«r  week,  foi  •  ciicoit  of  16 lafflps, 
linmiofi  Ml  >T«ra^ol  40!ic>ur«  i^t  work .,..    S    6  lOJ 

£4     2     6 

The  tunning  expenses  of  a  Sunbeam  lamp,  taking  500 

watu  for  1,000  hours,  would  be  : 

Km  eoal,  ak  iMforn ..  £1    2    6 

,.  oaa  Unip,  ftrrnKD  1.OO0  timir* 0  13    0 

£1  16    6 
The  running    expenses  of  the  1,000-watt  lamp,  which 
would  Uilte  the  place  of  the  500-watt  arc,  in  open  spaces 
would  be: 

For  omI  for  3,000  lh.v.  hoara    £3    &    0 

„   OM  Uin|',  iTwragB  1,000  himra ISO 

£5  7  0 
lb  will  b«  obcflrved  that  no  allowance  is  made  for  attend- 
ance on  tho  Sunbeam  lamps,  as  nunc  is  required,  exuejit 
when  the  lamp  is  changed.  No  account  ha"  been  taken  of 
wast«  carbons,  re{)iaini  to  Um;)S,  etc.  So  that  the  coat  of 
the  Sanbeam  lamp  in  confined  epac«8  h  less  than  half  that 
of  the  arc,  and  in  o[)on  spaces  about  20  per-  cent. 
teae,  allowing  for  atten-Jance,  under  favourable  conditions. 
In  addition  to  the  above,  the  incande^ioiit  lamp  has  the 
enormous  advantage  of  being  alwsvs  ready  for  work  with- 
ont  cleaning,  and  of  giving  an  ab^ulutxtly  fteiidy  light.  No 
arc  lamp  can  be  relied  upon  for  either,  under  many  condi- 
tions that  occur  in  pract-ice.  Further,  the  incandoHccnt  lamp 
baa  tho  advantage  that  it  can  be  used  on  any  circuit  without 
special  arrangement.     U  Will  woik  frwid  *  series- wound. 


shunt-wound,  compound-wound,  alternate-current  dynamo, 
from  a  trnnsfoimer  or  from  an  accumulator,  It  wiU  work 
in  series  or  in  parallel,  and  can  be  arranged  for  any  power 
en  either  plan.  Thus,  on  a  tO-atnpere  aeries  circuit  such  as 
the  "  Briisb,"if  1,000  waits  be  required,  two  arc  lamps  are 
displaced,  thv  Sunbeam  lamp  using  100  volts  10  amperes, 
instead  of  ^O  volu  10  amperes.  I?  a  L.OOO-c.p.  lamp  were 
required,  200  vultA  1 0  amperes  would  furnish  it  on  the  series 
system,  100  voll«  20  amperes  on  t^e  parallel  system.  The 
writer  has  also  had  them  running  in  series  with  are  lamps 
upon  alternato<urrent*ndcontinuons-<;urrent  circuits,  with 
marked  success.  He  thereforeconcludes  that,  if  the  figures 
and  rcaaoning  given  above  be  correct,  there  can  ha  no 
possible  doubt  tb.it,  for  all  industrial  work  at  least,  where 
the  plant  is  in  the  bands  of  the  owners  of  the  works,  tho 
large  incandescent  lamp,  and  particularly  the  Sunbeam,  ia 
far  and  away  superior  to  the  arc  all  rcuad. 


SCOTTS  PATENT  INSTANTANEOUS  FUSES. 


Oue  of  the  grut  disadvantages  of  the  ordinary  tin,  lead, 
or  com[iO»ition  fuses  is  the  time  they  bake  to  acb;they  have 
comparatively  such  a  large  mass  that  the  current  they  will 
take  momer<tarily  on  a  short  circuit  before  fusing  in  mut^h 
greater  than  that  which  will  fuHe  them  when  tried  through 
resistances.  This  fact  has  brought  magnetic  cut-outs  into 
disrepute,  as  a  short  circuit  in  a  single  Tamp  circuit  invari- 
ably, with  ordinary  fuses,  makes  the  magnetic  cut-out  in 
the  main  circuit  go,  while  sometimes  the  small  fuse  ibaetf 
gees  and  sometimes  not. 


Scott' B  Instantansous  Fuss. 

The  new  form  of  fitse  illustrated  herewith  is  being 
introduced  by  Messrs.  Laurence,  Paris,  and  Scott,  Limit«d, 
of  Norwich.  The  fuses  are  made  of  high  conductivity  ^^ 
wire,  extremely  line,  of  mich  small  mass  that  tho  current  ^M 
through  them  on  a  short  circuit  never  reaches  anything  ^^ 
like  double  what  they  will  goat  w  ith  a  gradually  increaaiujg 
current.  Repeated  experiments  with  the  No.  I  fuio,  which  ia 
intended  to  carry  up  to  1  -5  amperes  regularly,  have  shown  ite 
fusing  current,  whwi  gnulually  Increased,  to  Iw  from  2'25 
to  2-6  amperes,  and  when  shortHjiieuitcd  without  appreci- 
able resistance,  throusb  a  magt^etic  cut-out,  the  latter  must 
be  adjusted  to  go  at  teas  than  four  amiwres,  before  it  will 
cut  out  at  the  same  time  as  the  fuse.  Another  experiment 
repeatedly  made  is  to  short-circuit  tho  fuite  through  an 
ammeter,  measuring  up  to  five  ampcroE,  the  ooodle  simply 
giving  a  slight  kick  ;  a  larger  ammeter  is  unafTectod  tow 
people,  with  any  regard  for  their  inatruments,  would  tike 
to  try  this  experiment  with  an  ordina-ry  fuse. 

The  fine  wire  in  these  fusva  is  silver-gilt,  and  is  enclosed 
in  a  glass  tube  as  jihown,  the  ends  being  soldered  to  the 
caps  ;  tho  cape  make  spring  contact  in  three  places  on  each 
cap  in  the  ftiseboxes.  Ail  the  No.  1  fuws  are  teetad  with 
tw>»  ampoies  before  being  sent  out.  They  have  been  in 
iiructical  u«e  for  some  months,  and  have  given  entire  satis 
tiction. 

The  fusMS  itaolf,  though  very  fragile,  is  of  a  material  that 
ia  quite  unaffected  by  the  atmosphero,  and  is  no  tupjiorted 
un«l  enclosed  that  it  is  practically  indeabnictible  except  l>y 
an  exceeaive  currenu  It  Is  v^ery  easily  placed  in  the  fuse- 
box,   and,  what  is  very  important  from  a  firo  insurance 
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jlt  of  riew,  there  is  not  the  same  facility  for  replacing  a. 

oken  fuse  b^  any  bandy  bit  of  wire  u  there  is  with  the 
.dinary  fuse  vritn  terminal  screws.  There  is  also  tin. 
reak,  tuuatly  stipulated  for  in  fin:  insurance  nilea. 


THE  CENTRAL  LONDON  RAILWAY. 


The  oppOKitiuii  that  we  pi-0|>heaie(l  to  the  C'eutnil  Tiomlon 
Railway  by  the  tradesmen  and  others  along  Oxford-street 
anil  eUowhera  h:u  come,  and  with  virulence  born  uf  fear 
for  their  trade  proejiecU,  hut  more  from  sheer  ignorance  of 
what  it  it  proposed  to  do.  One  of  the  great  London  dailies, 
indeed,  Beoins  to  have  misundei'stood  its  3coj)o,  and  apeaka 
of  the  electric  railway  as  if  it  were  modelled  on  the  [pattern  of 
Vmerican  street  railroads,  and  ran  along  the  surface  of  the 
oad  "among  Icarriages,  uaba,  omnibiue«  .  .  .  silent, 
perhaps,  but  not  wholly  safe."  At  the  Oxford-street  trades- 
man's meeting  it  w&s  maintained  th»t:the|>ro|XjKil  wa»anoutr 
nge  on  private  property,  that  it  would  entail  most  serious 
loaa  to  the  aho[»  along  the  route,  as,  notwithstanding 
what  engineers  might  promise,  they  knew  from  previous 
experience  that  traflic  would  lie  im|)eded  for  at  least  three 
years  and  many  tradesmen  would  bo  iitined.  At  the  Ward 
of  Cheap  mcotinu  the  Dchemo  camo  in  for  a  peHect  eliower 
of  opprobrinm— ireebolds  wnnld  ha  injured,  houses  would 
colla{Ke,  tho  foundations  of  8t  Patd's  Catbednd  would  be 
cndancerod,  and  one  indignant  Common  Councilman 
deacrined  tjje  proposed  railway  as  a  "Ju^emaut."  All 
the  critjciiim  and  vintlsnt  op|K)eition  is  baewf  upon  an  en- 
tirely wrons  idea  of  the  nature  of  the  jiropoeed  railway, 
and  It  has  been  suggested  by  a  high  ci^ii:  authoj-ity  that  .* 
Bimnle  stitoment  for  disLribntton  to  the  public  would  bo 
usctid,  of  wh:it  elcctricid  cii)^neor«  know  to  be  one  of  tho 
most  usoful  and  practical  echomon  which  have  been  pro- 
[Kised  for  the  convenience  of  the  London  public.  The 
engineers  have  therefore  ]tro|iared  an  authorised 
Htatemont  explanatory  of  tho  project,  showing  its  aban- 
lute  freedom  from  anything  which  can  canne  incon 
venience  to  the  public  or  to  the  owncirsi  of  ]iro|K)rt.y 
along  the  lino.  Tno  aolieitoni  to  the  undertaking,  Messrs. 
Ajshurst,  Morria,  Crisp,  and  Co.,  in  sending  «r  a  copy  of  this 
statement  take  the  oj>portunity  of  atating  that  there  is  no 
f'.)iindation  for  tho  rumour  recently  circulated  that  it  is  not 
{nteudud  to  proceed  with  the  Dill. 

The  Centi-jl  London  Railway  is  prupnse^l  to  start  at 
Queen's-road,  Bayswatcr,  to  pass  inider  Bayswalerroad, 
Oxford-street,  Holborn,  Newgate-street,  Cheii|t«ido,  and 
King  WiUiam-str«ot,  and  to  terminate  nsar  tho  eufiternend 
of  King  William-street  by  a  junction  with  the  recently 
constnicted  City  and  SoutnwarK  Subway.  The  kittor  elec- 
tric railway,  starting  from  a  poiut  near  the  Monument, 
passes  under  tho  Thjitncs  near  London  Bridgo,  under  the 
large  building  known  as  HiWnia  Whari,  .'ilorig  the 
Borough,  jMst  The  Elejihant  and  Castle,  and  along 
Kenningtoii  Park  road  and  Cliiiiham-ruiid  to  Tho  Swan  at 
Stockwcll.  Tho  constnictiori  of  this  lino,  which  h.ifl  heeu 
carried  out  under  the  immediate  nnperviition  of  Mr.  J.  11, 
Greathead,  with  Sir  ,Tohn  Fowler  ;utd  Mr.  B,  Baker  ;iB 
coiuulting  ungineoiD,  is  virtually  completed.  Is  has  boon 
ntoilo  without  uccasioning  any  intcrfei'oncc  with  the  flur- 
face  of  the  streoUi  or  any  stopiiago  of  traltie.  ITic  i>['i> 
moters  hiy  groat  sinus  upon  these  facts,  which,  tncy 
submit,  should  go  fur  to  dispel  all  such  apprcbonsinns  aa 
that  the  traffic  of  O.tfoixl-Btreet  will  he  tem|)or.mly 
diverted  or  in  some  way  prejudiced  duiing  the  constntetion 
of  the  worki^ 

Tliero  will  be  altogether  aljuul  nine  stations  along  the 
raitte  of  tho  Central  London  Railway,  at  an  avoiiige  dia- 
tanco  from  each  other  of  alxtut  half  a  mile  Tho  priTicip,il 
station.s  will  l>c  in  the  vicinity  of  Qncen's-ruad,  Gayswater, 
the  Marble  Arch.  Oxford-ciicus,  Tutlenbani  (.'-ouit  road,  the 
HolWra  Kestsuraiit,  Uolborn-circus,  tho  IVt  Ofliuo,  (ind 
tho  Mansion  Hmiac. 

The  mo<le  of  construction  projiiised  tu  he  adoptml  in  the 
coflc  of  thiR  railway  (except  as  regards  theaUtions)  is  [irac 
tically  tbo  same  aa  that  used  in  tho  caae  of  the  City  and 
Southwark  Subway.  There  will  be  two  iron  tubes,  or 
tunnela,  of  about  lift,  internal  diameter.  One  will  boused 
for  the  up  Uaffic,  the  other  {(ir  tho  down  trafHc     A  ateol  i 


shield  with  a  eatting  edge  will  he  forcet!  hy  powerful 
hydraulic  pressure  into  the  clay  in  advance  of  die  excsva- 
tion,  so  aa  to  obviate  the  slightest  risk  of  movement  in  the 
ground  over  or  near  to  the  tunnels.  The  iron  tunnel  as  it 
is  placed  in  i)OsilJon  will  be  grouted  with  blue  liaa  lime  in 
a  semi  liquid  state,  which,  when  it  sots,  becomes  virtiwlly 
stone,  and  the  romilt  is  an  iron  tunnel  cased  in  stent,  the 
strength  .^Jld  dnnibility  of  which  will  ba  onormous.  Tho 
same  systum  of  construction  will  l>o  adopted  for  the  stations, 
which  will  bo  of  iron,  instead  of  brickwork  as  in  the  City 
and  South  wark  Snbway. 

In  oixlor  to  drive  these  tunnels,  the  sites  of  the  proposed 
stations  wilt  be  hrst  acquired,  and  thtfta  will  be  sunk  on 
the  private  property  ho  acquired,  and  not  in  the  streets. 
The  spoil  will  bo  brought  to  the  surface  by  these  shafta, 
and  the  material  for  constructing  tbo  railway  will  be  passed 
down  through  them.  The  work  can  be  carried  on  simul- 
taneously in  iKith  directions  from  all  the  station  sites. 

In  the  construction  of  tho  railway  there  will  be  no  in- 
terfoi'once  with  the  surface  of  the  streets,  and  consequently 
no  Htopjiage  of  the  trafHc.  The  engineers,  from  tKist  ex- 
[wricnce,  arc  so  confident  that  the  railway  cati  be  eou- 
stjucted  without  any  such  interference  that  tho  promoters 
have  voluntarily  inserted  in  the  Bill  a  claua«  prohibiting  the 
comiuiny  from  hiviaking  up  or  iHsturbing  tho  surface  of  any 
street  or  road  for  tho  [Kirpose  of  constructing  tho  railway. 

The  ntilway  will  bs  constnicted  in  tho  clay  at  an  average 
depth  of  abtrui  "iOft*  b^low  the  surface,  to  avoid  intor- 
feronie  with  sewoix  or  with  cellars  or  vaults  belonging  to 
property  ou  tbo  lino  of  route. 

The  railway  will  bo  worked  and  lighted  by  electricity. 
The  electric  locomotives  now  being  built  for  the  City  and 
Southwark  Subway  proved,  on  trial  on  that  line,  to  be 
capable  of  moWng  tho  loaded  tniins  at  a  speed  of  25  miles 
an  hour  with  ease,  and  a  higher  spee<l  could  be  uttaiuo<I  if 
desired. 

Theit!  will  bo  hydraulic  lift*  of  lai^  capacity  at  all  the 
stations,  by  moans  of  which  (Misscngore  will  bo  convoyed 
quickly  and  comfoilably  holweon  the  street  level  and  the 
railway  I>elow.  There  wilt  also  bo  supplementary  stair- 
Citscs  at  every  station. 

There  will  be  »□  difficulty  in  maintaining  pure  air  in  the 
tiinnnts.  I'horo  being  no  amnko,  and  the  trains  in  each 
tunnel  running  always  in  one  diroctiuM,  perfect  ventilation 
will  bo  maintained.  In  fact,  tho  difficully  will  bo  not  ao 
much  to  got  freah  air  as  to  prevent  too  great  a  draught. 

The  engineers  do  not  consider  that  there  can  be  any 
Htructural  injury  to  premisca  on  the  lino  of  route  by  the 
construction  of  the  railway.  The  stations,  as  well  as  the 
tunnels,  wit]  bo  ooristruoted  in  iron,  and  by  adopting  (his 
course  it  is  believod  that  the  possibility  of  any  .such  oom- 
panittvely  slight  damage  as  has  been  occasioned  iu  the  con* 
struction  of  some  of  tho  stations  of  the  City  and  South- 
wark Subway  will  be  avoided.  Bui,  of  course,  if  any 
property  should  be  injured,  comjiensatioQ  foi'  such  injury 
will  be  juid. 

The  cominny  do  not  in  thoir  Bill  ask  for  jtowers  to  take 
part  only  of  premises  ;  th.%t  is  to  say,  they  do  not  ask  to  be 
idlowed  to  take  the  cellars  or  ba»iomont  of  a  house  with- 
out taking  the  romainder  of  the  iiroiwrty  afToctetL  Thore 
ia  Eomo  proiierty  at  the  east  onti  nt  King  William-Htroet 
under  which  it  ix  proE>osed  to  carry  the  line  fonning  the 
junction  betwcon  tbo  Central  London  Koilway  una  tbo 
City  and  Southwark  Subway.  Tho  railway  at  this  point 
will  he  at  a  great  depth,  and  the  company  wilt,  therefore, 
ask  to  be  iJlowod  to  acquire  the  right  to  pass  under  these 
buihlings  without  acuiuring  tbo  pniporty,  but,  of  course, 
[uiying  compensation  for  the  easement.  This  is  the  only 
case  in  which  it  ia  proposed,  in  tonstnicting  tho  railway,  to 
actually  pa«e  underneath  buildings. 

Tbo  principal  ;tdvanta^»s  of  the  proposed  railway  will  be 
tbti  quicker  luoana  of  transit  which  will  be  obtained.  At 
the  present  time,  if  a  passenger  wante  to  go,  say,  from  a 
|Kiint  iii  the  B;iyswai«r-ro.id  to  the  Piwt  OtGceor  the  Rink 
he  lias  tho  aiternativuof  taking  an  omnibus  or  u  cnb.  The 
journey  in  an  omnibus  takoa  from  half  an  hour  to  an  hour, 
acoordnig  to  the  lime  of  day  and  the  omnibus  soloct^d.  If 
a  cab  is  taken  not  vorj'  much  time  is  gained,  owing  to  the 
crowded  stAt«  of  tho  traffic  in  this  groat  arterial  thorough- 
fare.    'Vhe  qtcod  at  which  the  trains  will  nin  on  the  pro< 


a 


THE  ELECTRICAL  ENGINEER,  JANUARY  3,  1890. 


» 


posed  rnilwmy  will  bo  alxMit  H  miles  an  hour,  including 
stoppages,  80  that  if  ■  pawengor  wore  to  get  in  at  Ui« 
M»rblo  Arch  Sution  to  go  to  tlie  Post  Office  or  the  Bsnk, 
be  would  bo  lfli)d«d  at  hu  dettination  within  a  quarter  of 
an  hour. 

The  Central  London  Bailmy  iniut  not  be  confounded 
with  the  London  Central  (Subway)  Railway,  The  former, 
u  hu  bMQ  fiUtted,  proposee  a  Hoe  fromijUDon's-msd,  Bays- 
water,  lo  the  heart  of  the  Oily.  The  latter  propoaeg  a  line 
from  Shepherd's  Bush  green  ilong  Uxbridg«-road,  Ijaya- 
water-rottd,  and  Oxford -streel,  as  far  as  Shafteabury-avonuo, 
where  it  stopi  abort,  and  iti,  except  is  regards  the  route, 
practically  n  revival  of  a  Bill  which  wa^  rejected  lost 
WKion.  The  Bill  of  last  seceton  proposed  a  line  from  St. 
JameB'Mtreet.  via  Piccadilly,  Shaftesbury-aveniie,  and 
Holbom,  as  far  as  Hoi  born-circus,  but  instead  of  tunnellinj! 
underneath  sewers  and  roads,  without  interforcncu  with 
traffc,  as  will  be  done  in  the  case  of  the  Central  London 
Bailvay,  it  wa«  proposed  to  break  up  the  atTetttti  through- 
out the  whole  length  «f  the  tine,  and  to  build  subways 
immodiatcly  under  the  surface  of  the  sti-eets,  thereby 
interfering  with  sowers,  pipes,  and  cellars,  and  eauting 
noHc  and  vibration. 

It  is  submitted  that  the  Centj-al  l_.oiidon  Railway  will  bo 
of  great  scn'ico  in  that  it  will  t«nd  to  relti-vo  the  con^^este^l 


may,  I  will  not  say  long  for,  bub  wfaiob  we  may  hope  sftme 
dayto  see  acoomplished." 

The  counsel  lor  the  CorporaUan  and  Commisaionen  of 
Sewers  (who  were  also  uppQ3in<;  the  London  Ocntral 
Subway  Bill)  statMt  that  bis  clients  instructed  him  "  To 
say  that  they  r.ould  welcome  heartily  any  well  doviscd 
scheme  which  would  deal  with  the  communication  between 
the  City  and  the  other  parts  of  London  ....  With 
regard  to  Mr  Greathead's  scheme  (the  City  of  London  and 
Soiithwark  Subway)  that  was  the  position  we  took  up.  It 
is  true  we  opposed  it  at  the  time,  not  on  the  merits  of  the 
Bcheme,  but  we  thought  Mr.  Oreathead  came  too  near 
London  Brid){e.  The  whole  question  was  very  fully  gone 
into,  and  tdUmately  we  were  more  or  less  satisfied,  and 
the  opposition  was  dpopped," 

The  convenience  of  the  projiosed  railway  in  times  of 
bad  wcitther  and  fog,  and  when  ordinary  traffic  is  impeded 
by  enow,  ia  too  obviona  to  require  commenL 


HOBBY'S  EN6INB. 


Wo  have  previously  etatod  that  Messrs.  Uobey  have 
supplied  the  engine*  for  the  Newcastle  Electric  Supply 
('ompany,  I.imitod,  at  Xowoa*t1e, 


ttat«  of  the  ti'dfEc,  wbivh,  uwiii^muinly  to  'the  enormous 
increase  in  iho  number  of  omnibuses  during  the  tail  few 
years,  is  a  serious  and  increasing  difficulty,  and  one  which 
IS  lecognisod  by  the  authorities.  Thus,  when  the  London 
Central  (Subway)  Bill  of  but  session  was  before  a  Com- 
mittee of  the  House  of  Commons,  the  counsel  for  the 
frontagers  who  were  opposing  the  Bill  staled :  '*  Un- 
doubtedly the  time  must  come  when  some  better  means  of 
communication  will  have  to  be  found,  and  therefore  I 
cannot  conceal  from  myself  the  fact  that  the  Rircets  of 
Lortdon,  if  population  is  to  grow  as  it  is  now  f^rowing, 
will  some  day  be  inadetjiiale  to  carry  all  the  crallic  which 
will  be  required  to  pass  through  them.  'Hierefom  I  cannot 
deny,  and  I  do  not  suppose  any  of  the  frontit^crs  wiUdeny, 
that  any  wclldevised  st^henic  which  can  Itc  bruucht  before 
Parliament  and  carried  through  Parliament  for  the  puq^ose 
at  meeting  a  want  of  that  kind  is  a  deiideratum  wbioh  we 


Wo  herewith  ilhi&trato  tho  tyi>e  of  engine  so  supplied. 
Wc  Iwliovc  that  twu  of  the  engines  are  ultimately  to  be 
fixed,  bill  at  the  time  of  our  visit  we  only  aaw  one 
of  them,  which  was  to  drive  a  Monloy  attornator.  The 
buildera  of  this  engine  deem  that  it  is  spocially 
adapted  for  tar^e  permanent  electric  light  mstalla- 
tionfl.  It  is  fitted  with  their  patent  trip  expansion 
trear,  and  the  frame  of  the  engine  is  of  a  very  (ub«taalial 
character,  and  in  claimed  to  be  a  great  improvement  upon 
the  origtniil  type  of  girder  engine  as  first  intmdnced  into 
this  country.  The  bearings  are  of  extra  largesiie,  and  are 
all  fitted  with  cu|)iUil  lubricating  arran;»m«nt«  for  con- 
tinuous running.  The  special  feature  cTairoe<l  is  in  tho 
arrangement  of  the  automatic  valve  gear,  simI,  so  far  as  our 
oxaniinatiuri  L-xten<led,  the  engine  aoemed  to  be  constructed 
in  the  ba<.t  |>u»iiblu  maimer,  and  admirably  adapud  for 
work  to  which  it  was  to  bo  put. 
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PROSPECTIVB  AND   RETROSPECTIVS. 
A  Happt  and  Prosperous  New  Yeab. 
Another  year  has  closed  its  portals,  and  ateady 
progress  has  been  made  during  tbat  period.    There 
are  two  ways,  however,  in  judging  of  progress — one 
purely  scientific,  which  professes  to  decide  as  to  how 
far  gaps  in  our  scientific  knowledge  have  been  filled  ; 
the  other  concerns  business,  and  decides  whether 
more  or  better  work  ia  being  done  or  is  in  prospect. 
It  is  customary  to  place  pure  science  first,  hence  we 
may  ask  the  question,  what  haa  1869  to  say  for  itself 
in  this  direction?    The  answer  is  blank.     Hertz  and 
Lodge   have  pursued  their  studies  into  recondite 
questions  relating  more  directly  to  the  similarities 
between  light  and  heat,  and  the  latter  has  published 
an  exceedingly  interesting  book  on  electricity,  bat 
neither    the    experiments    nor    the    book    will,   at 
present,  assist  in  the  practical  applications  of  the 
indofltry.    Of  course  wo  admit  that  no  one  can  tell 
what  a  day  may  bring  forth,  so  that  at  any  moment 
these  or  similar  investigations  may  place  informa- 
tion before  the  world  that  the  practical  man  can 
utilise  for  the   well-being  of    humanity.     Accord- 
ing to  our  notions  of  cosmology,  natare  and  man 
arc  in  antagonism.     The  latter  in  bis  civilised  state 
especially  is  trying  to  extend  tbt  average  length  of 
life  in  opposition  to  nature.  On  the  contrary,  nature 
increases  the  evils  that  human  flesh  is  heir  to,  and 
multiplies    death-traps   on    every    hand.       Uenoe 
there    is    nothing    so    snccessful    pecuniarily   tbau 
quaok  medicines,  which  are  stated  by  their  vendors 
to    cure    every    ovil    under    the    sun.     Something 
very  much  of  this  character  is  as  rifo  in  the  little 
world  of  electricity  as  in  the  great  world  of  nature, 
and  quacks  abound.     There  are  certain  recognised 
quacks  such  as  the  hair-brush  and  tooth-brush  man, 
but  we  refer  more  to  scientific  quacks  who  are  to  be 
found  among  the  members  of  our  so-called  learned 
societies,  who  lay  down  the  laws  that  regulate  the 
scientific  fashions,  and   rulegabo  to   the  realms  of 
heterodoxy  those  who  venture  to  differ  £rom  them. 
Fortunately,  the  scientific  fashions,  like  the  fashions 
for  bonnets  and  furbelows,  changes,  and  the  hetero- 
doxy of  to-day  becomes  the  fashion  of  a  quarter  of  a 
century  hence.    Thus,  it  must  be  amusing  bo   the 
Lamings,   and  FitzGeralds,  and   8pragues  of  five* 
aud-twenty  years  ago   to  see  how  their  ideas  have 
been  adopted  to-day  with  do  thanks  to  them.    They 
are  forgotten,  and  the  brand  new  discoverers  or 
propounders  flourish.     Who  now  disputes  about  the 
"  induction  circuit "?  yet  Webb  was  laughed  at  by 
a  good  many  wise  people  when,  early  in  the  sixties, 
he  sent  forth  his  little  book.     The  man  was  born  too 
early.     We  are  gradually  coming  to  the  old  faith 
that  electricity  is  an  entity,  an  entity  having  some- 
thing akin  to  the  properties  of  the  ether,  if  it  be  not 
the  ether.    That  electricity  is  indestructible,  is  con- 
stant in  quantity,  so  far  as  this  world  is  concerned, 


» 


is  another  old  article  of  faith  which  hfts  been  dished 
np  anew,  and  seems  likely  to  remain.  The  iafluencc 
of  Lodge  as  to  the  entity,  the  influence  of  Thorupson 
&5  to  the  indeatructibility  are  safficient  to  command 
attention,  even  if  they  do  not  oommaud  itniuudiate 
adherence. 

Digression  has  left  ua  in  this  position,  that,  Gndiug 
nothing  very  new  to  dilate  upon  und  to  credit  to  1889. 
we  have  mildly  hinted  that  ihere  exists  a  lot  of  elec- 
trical qnackery  in  high  qaartera,  and  that  among 
the  more  thoaghtful  and  altogether  the  more  power- 
fol  and  able  of  the  scienti6c  leaders,  there  is  a 
tendency  to  accept  and  rejuvenate  old  ideas. 

Undoubtedly  the  most  important  question,  from  a 
practical  point  of  view,  is  the  one  raised  by  M.  F. 
Larroque  in  the  early  part  of  the  year  concerniog 
the     deterioration    of   electrical    couductorB.      M. 
Larroque  states  that    his  experiments  show   con- 
aidarable  deterioration,  and  that  in  a  comparatively 
short   time.     Fortunately,  as  yet,  these  results,  as 
obtained  by   M.    Larroque,  are  unique,   and    will 
require    corroboration     before    being    accepted    as 
correct.     Wc  do  not  mean  to  infer  that  this  gentle* 
man  has  wilfully  made  incorrect   statements,   but 
if  the  results  of  experiments  made  by  inexperienced 
observers  were  all  published.  Punch  would  have  to 
take  a  back  seat.    That  some  deteriorating  action 
takes  place  we  arc  prepared  to  admit,  and  that  the 
action  is  stronger  for  strong  than  for  weak  currents 
is  but  natural,  but  we  cannot  yet  see  why  the  action 
of  en  alternating  should  be  worse  than  that  of  a 
direct  current.    It  seems  to  us  that  the  question,  so 
far  as  M.  Larroque  has  raised  it,  should  soon   be 
settled.     There  are  scores  of  dynamos  in  use  the 
arraature-coils  of  which    are  snbjected  to  the  action 
of  pretty  strong  currents.     Have  any  of  our  makers 
found  any  signs  of  conductive  deterioration  ?    In 
one  case,  M.  Larroque  found  that  the  resistance  of 
a  coil  had  increased  31  per  cent,  daring  the  years  in 
nse.    A  good   many  questions  upon  this  might  be 
askod  and  would  have  to  be  answered  beforo  decid- 
ing that  deterioration  to  this  extent  had  taken  place. 
Had  there  been  any  action  to  decrease  the  sectional 
area  of  the  copper  ?  "Was  the  copper  pure  or  what  was 
its  percentage  of  parity,  and  to  what  chemical  actions 
had  it  been  exposed  during  the  period  of  use?    Still, 
however  doubtful  we  may  be  m  to  the  accuracy  of 
these  experiments,  if  there  is  deterioration  at  all, 
some  account  must  be  taken  of  such  deterioration  in 
the  design  of  every  installation.    Especially  is  this 
the  case  in  electrical  engineering,  because  the  in- 
dustry is  principally  composed  of  men  who  have 
imbibed,  till  it  has  become  an  article  of  faith,  the 
nacenity  of  mathematical  accuracy  in  all  their  de- 
signs.   To  the  engineer  this  mathematical  propor- 
tionment  of  parts  is  a  fallacy  founded  upon  a  total 
misconception  of  the  requirements  of  the  case.    We 
ar«  to  make  calculations,  and  pinch  in  copper  be- 


cause copper  is  dear,  and  a  certain  section  will  carry 
all  we  want.  For  how  long  if  there  is  deterioration? 
And  will  it  be  cheaper  to  initially  save  copper  and 
increase  maintenance,  or  put  in  an  extra  handful, 
and,  deterioration  or  no  deterioration,  the  mainten- 
ance will  not  rise  above  the  calculated  sum  for  many 
years.  In  other  words,  to  pnt  down  an  installatio: 
calculated  in  all  its  parts  with  great  accuracy,  means 
an  annually  increasing  cost  to  maintain  in  a  state  of 
efficiency.  Put  it  that  M.  Larroque  is  on  th 
right  track,  a  five  per  cent,  deterioration  takes 
place  per  annum,  resistance  is  increased, 
current  is  decreased,  or  a  greater  E.M.F. 
has  to  be  maintained  at  a  greater  expenditure  of 
fuel,  and  more  frequent  revolutions,  This  five  per 
cent,  deterioration  does  not  mean  replacement  in 
20  years,  but  in  a  considerably  shorter  period.  We 
do  know  that  the  assumption  of  a  five  per  cent, 
deterioration  is  incorrect,  but  tba  question  still 
remains,  if  any,  what  is  it? 

The  eyes  of  all  English  electrical  engineers  have 
during  the  whole  year  been  turned  to  Deptford,  and 
as  time  passed  rumours  of  "going  wrong"  were 
prevalent,  but  an  impartial  investigation  of  these 
rumours  and  a  tracing  them  to  their  foundation 
proved  in  every  case  that  they  were  circulated' 
through  ignorance  or  spite.  In  a  gigantic  work  ol 
this  kind  it  is  impossible  to  foretell  the  exact  date  o; 
being  able  to  start,  and  to  attempt  to  start  befora 
arrangements  are  complete  would  b»  a  great  mistake. 
So  fax  as  we  are  able  to  gather  information,  and  the 
latest  we  have  received  was  on  the  last  day  of  the 
year,  there  is  no  reason,  hitherto  discovered  or 
suspected,  to  doubt  but  that  the  Deptford  installa- 
tion will  bo  a  thorough  success.  Large  numbers  of 
men  who  have  some  knowledge  of  the  requirements 
for  success  have  inspected  the  works,  men  with 
rival  systems,  men  with  large  experience,  aaid  none 
of  these  men  come  away  without  expressing  amaze- 
ment at  the  installation,  and  the  seeming  certainty 
of  its  success.  The  rumours  of  failure  have  come 
from  men  who  have  neither  inspected  the  work,  nor 
are  conversant  with  the  rudiments  of  what  is  re- 
quired in  electrical  engineering. 

A  review  of  some  of  the  prominent  questions  of 
to-day  must  contain  in  the  forefront  some  reference 
to  "dangers."  Now  wo  will  take  a  somewhat  un- 
usual course,  and  charge  the  Daily  News  and  the 
Standard  with  conniving  at  the  dissemination  of 
telei^rams  irom  America,  or  other  paragraphs  or 
articles  from  home  sources,  concerning  the  dangers 
of  electric  lighting,  which  are  incorrect  and  mis- 
leading. We  do  not  talk  about  the  dangers  of  g&Si 
and  yet  if  men  are  fools  enough  to  live  in  rooms  with 
leaking  gas-pipes,  if  they  indeed  permit  workmen  to 
so  lay  the  pipeii  that  Joints  are  bad  and  leak,  or 
pickaxes  arc  driven  through  and  no  attempt  made  to 
stop  the  bole,  the  dangers  thus  arisiiig  are  oat  of  &I| 
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proportion  to  those  tbttt  arise  from  electncity.  Yon 
do  not  live  in  a  bouse  without  a  roof,  or  without 
doors  or  windows — if  you  did,  it  would  be  dangerous; 
yet  because  you  tolerate  work  of  the  moet  disgrace- 
ful character,  employ  meu  to  use  materials  of  the 
cheapest  and  flimsiest  kind,  drive  holes  into  insula- 
tion, mix  wires  iiidiscrimitiBtely,  you  talk  of  the 
dangers  of  electricity.  The  sportsman  never  thinks 
of  danger  in  using  gunpowder,  bat  he  does  cot 
throw  his  flask  upon  lUc  fire,  un  iwt  which  would  he 
about  the  same  as  driving  a  spike  through  the  in- 
sulation of  high-tension  currents,  and  hanging 
thereon  a  stove-pipe.  What  would  we  do  to  stop 
these  accidents  which  anse  simply  and  solely 
through  bad — often  wilfully  bad^workmansbip  ? 
There  is  no  diflicutty  in  the  matter.  Indict  the 
master  of  the  man,  and  the  man  who  performed  the 
work,  for  manslaughter,  and  whenever  or  wborevor 
an  accident  could  be  anmistakably  traced  to  ancfa 
bad  workmanship,  or  bod  materials,  or  arrangements 
contrary  to,  say,  the  Phoenix  Fire  Office  rules,  to 
punish  severely.  No  small  fine  would  be  satisfactory ; 
a  heavy  one  or  impriBonmont  would  soon  do  what 
DO  amount  of  moral  suELsion  can  do.  If  mm  will 
take  work  at  a  price  which  ia  known  to  be 
uiiremunerative,  they  must,  to  live,  shirk  the  due 
performance  of  the  work  or  use  bad  materials.  We 
would  make  man  and  master  responsible,  and 
further  make  it  compulsory  that  every  master  should 
himself,  if  competent,  or  by  someone  else  who  is 
competent,  inspect  the  work  before  it  is  covered  up. 
and  give  a  written  warranty  as  to  its  being  done 
satisfactorily  and  with  good  materials.  Technical 
papers  can  by  no  possible  means  counteract  the 
evil  which  arises  from  the  careless  publication  of 
sensational  paragraphs  in  the  daily  papers.  The 
latest  accident  is  England  is  thus  reported  upon  by 
Mr.  Heapfay,  as  will  be  seen  from  the  following 
letter,  which  appeared  in  Thursday's  Timts,  from 
Mr.  C.  B.  Waller,  manager  of  the  London  Electric 
Supply  Corporation  : 

Sir, — Referring  to  the  recent  fire  at  No.  8.  Grosve- 
nor-square,  and  to  the  tetter  you  pnblish  to-day  from 
Captam  Edward  Pallixer,  I  beg  to  give  you  the 
following  extract  from  the  independent  report  of  Mr. 
Musgrave  Hetiphy,  C.K.,  on  the  subject : 

"  I  bare  made  an  oxamiuutiou  of  this  iustallatiou 
6f  Mr.  Amherst  at  8,  Grosvenor-square  as  far  as  it 
was  possible  under  the  circumstanoes.  I  found  the 
work  in  tho  house  was  certainly  not  in  accordance 
with  any  (ire  insurance  rules  with  which  I  am  ac- 
quainted, nor  nnth  the  specification  of  Ibe  Loudon 
Electric  Supply  Oorporatioo.  The  conductors  were 
in  contact  under  toe  floors,  they  were  unencaaed 
and  fastened  by  metal  staples.  Among  the  few 
places  that  I  was  able  to  examine  I  found  that  a 
staple  bad  cut  into  the  insulation.  The  conductors 
iu  another  place  were  in  contact  with  the  bell 
wires." 

I  think  it  only  right  to  state  that  Mr.  Ueaphy  bod 

never,  until  to-day .  seen  or  bod  anything  to  do  with 

the  installation  in  question.    At  a  date  subsequent 
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square,  my  company,  finding  that  so  much  bad  work 
was  being  done  m  the  wiring  of  private  houses,  de- 
termined to  uouoect  no  fartlmr  installationd  to  their 
mains  until,  by  inspection,  they  had  been  first 
satisfied  that  the  work  had  been  properly  done  and 
iu  accordance  with  their  specificatiOD.  Since  this 
course  has  been  adopted  not  a  single  instance  of  fire 
has  occurred  in  any  bouse  in  which  the  work  baa 
been  so  passed  on  our  behalf. 

T  need  hardly  adil  that  if  my  company  had  known 
the  facts  as  now  placed  before  them  by  Mr.  iieaphy, 
they  would  never  have  connected  the  Grosvenor- 
Bquare  installation  to  their  mains,  as,  with  work 
done  in  the  way  Mr.  Heaphy  reports,  a  fire,  sooner 
or  later,  was,  in  our  opinion,  inevitable,  whether  the 
system  of  supply  was  a  high  or  low  tKUsiou  one. 

I  think  it  would  have  been  better,  in  the  interests 
of  the  public,  if  Captain  Palliser  [^this  letter  appears 
elsowheroj  had  made  himself  acquainted  with  the 
facts  before  hastening  to  advertise  his  company  and 
its  supposed  advantages. 

We  now  come  to  the  work  of  individual  firms, 
and  as  we  have  watched  the  continuous  growth  of 
many  of  these  firms,  and  are  more  or  less  intimately 
acquainted  with  the  various  workers  therein,  it  is 
pleasant  to  see  the  record  growing.  It  is  with  no 
intcutiou  of  decreasing  the  value  of  the  work  or  the 
position  of  other  firms,  when  we  aay  that  as  each 
successive  year  passes  we  are  glad  to  see  four  com- 
panies retaining  their  position.  It  may  at  once  be 
said  that  some  of  these  firms  do  not  view  us  in  any 
favourable  Ugbt,  but  rather  the  contrary  incline  to 
the  opinion  that  we  should  be  indicted  as  a 
nuisance  and  shut  up.  However,  there  they  are, 
and  those  four—"  TheBnish,"  "  Cromptons*,"  "  The 
Edison  and  Swan,"  and  "  The  London  Electric  "— 
have  borne  the  brunt  of  the  initial  development  of 
the  industry.  Others,  like  El  well-Parker,  Paris  and 
Scott,  Holmes,  Blakey-EmmoLt,  came  in  later,  and 
have  done  goo^  work  in  more  recent  times ;  but  the 
names  of  Crompton,  Ferranti,  Flood  Page,  and 
Garcke  will  ever  be  worthy  of  remembrance,  as  in- 
dicating meu  of  indomitable  energy  and  pluck, 
men  who  never  &ltered^H3r  if  they  Aid,  never 
allowed  it  to  be  seen — in  the  roughest  times  when 
despair  had  seized  upon  many  of  the  most  robust 
believers  in  the  future  of  electric  lighting.  Year  by 
year  these  men  have  i)erforined  herculean  labours, 
and  they  have  conquered.  The  industry  is  pros- 
perous, work  is  abundant,  and  orders  are  plentiful. 
All  who  know  him  will  sympathise  with  Mr, 
Ferranti,  who,  at  the  close  of  the  year,  has  to  ex- 
perience the  annoyance  and  troubles  due  to  a  fire 
at  his  works  at  the  Oharteihouse. 

Thk  Bernhtein  Company. — In  the  beginning  of 
last  year  the  business  of  the  company  had  to  suffer 
much  on  account  of  the  removal  of  the  factory  to 
Hamburg,  and  consequent  inabiUty  to  supply  goods. 
But  after  the  difficulties  always  inherent  to  a  new 
organi.^atiun  bad  been  overcome,  the  introduction  of 
the  Scries  system  ha.s  made  more  rapid  progress  than 
ever  before.  As  the  company  does  not  tmdertakc  to  do 
installation  work,  the  success  of  the  system  has  often 
been  dependent  on  the  work  of  others,  a  fact  which 
has  sometimes  caused  unjust  reports  on  regards  the 
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system ;  bnt  in  Germany,  where  Mr.  Bernstein 
undertakes  to  supply  complete  lighting  plants,  th« 
aeries  inrstem  has  oeen  very  successful,  and  sevetaJ 
large  plants  are  in  course  of  erection.  Amongst  the 
inBtallattona  which  are  being  mtbilc  at  prtiyent  is  one 
in  Italy,  in  which  the  alt«ruatitig  trausformer  system 
hitherto  in  use  is  now  replaced  by  the  series  system. 
The  factory  in  Hamburg  is  amply  provided  with 
orders,  and  the  outlook  for  the  future  is  better  than 
has  ever  been,  a  fact  which  is  partly  due  to  the  in- 
troduction of  the  new  improvements  lately  described, 
and  partly  to  the  bettor  appreciation  of  the  advan- 
ta^  of  the  aeries  system  by  cloctricians. 

Cbovpton  and  Co.,  LiMiTED,~With  regard  to 
central  station  work,  this  firm  have,  during  the  past 
year,  carried  out  the  whole  of  the  contract  work  for 
tba  Kensington  and  KnightKbriJge  Company,  in- 
dading  the  erection  and  part  equipment  of  two 
large  central  stations,  each  of  which,  when  com< 
plete,  will  eventually  be  on  a  scale  sufficient  to 
supply  130.000  10-c.p.  lamps,  These  two  stations 
are  on  the  battery  transformer  syetom.  The  under- 
gronnd  mains  already  laid  ou  Mr.  Crompton'e 
system  are  eight  miles  in  length.  At  Chelmsford 
they  have  just  on  completion  a  central  sUtionfor  light- 
ing the  town  ou  the  alternating  trausformer  system. 
At  NortfauDptOD  they  have  secured  the  order  for 
and  are  just  commencing  work  on  a  central  station 
on  the  battery  transformer  system.  At  Swansea 
they  have  secureti  the  order  for  and  are  just  com- 
mencing work  for  a,  central  station  on  the  same 
system.  At  Port  Barry  they  have  nearly  completed 
a  Mnfcral  station  on  the  combined  high-tension 
BBries  arc  lighting  and  alternating  transformer 
system.  They  hare  secured  the  contract  and  are 
DOW  commencing  work  on  a  similar  station  for 
Folkestone,  and  have  secured  a  contract,  par- 
ticulars of  which  are  not  yet  settled,  for  a  central 
station  for  the  Westminster  Electric  Supply  Corpo- 
ration. 

In  addition  to  contracts  for  the  complete  supply  of 
central  stations,  Ihey  have  obtained  large  orders  for 
plant  of  the  same  nature  for  the  Central  Argentine 
Railway  ;  for  the  central  station  at  Gothenburg, 
through  their  agent,  Mr.  Calvert ;  for  the  Liverpool 
Electee  Supply  Company,  aud  to  the  Crompton 
Electric  Supply  Company  of  Australia.  To  the  last- 
named  company  they  hav«  aUo  sent  out  cousiderahUi 
quantities  of  plant  for  privato  installations. 

They  have  munufaoturod  durnig  the  year  a  con- 
•iderable  quantity  of  depositing  and  metallurgical 

Slant.  Among  these  may  bo  mentioned  a  very  large 
ynamo,  2,500  amperes  aud  60  volts.  Messrs. 
Crompton  were  the  only  English  firm  that  joined 
the  Paris  syndicate  for  lighting  the  Paris  Kxhibi- 
tion,  of  which  lighting  they  took  a  large  share, 
including  the  Urge  and  small  arc  lampK  extending 
over  the  English,  American,  aud  Belgium  sections 
of  the  Galerie  des  Machines,  and  for  which  they 
received  a  gold  medal. 

Tliey  have  supplied  several  sets  of  plant  to  the 
English  and  Dutch  Admiralty.  They  have  fitted  op 
eleven  steamships  complete,  and  supplied  the  steam 
dynamos  for  the  White  Star  ships  "  Teutonic  "  and 
"  Majestic."  These  two  last  are  probably  the 
lowest  speed  direct-driven  sets  ever  constructed, 
the  actual  running  speed  being  170  revs,  for  110-volt 
lampe. 

In  addition  to  this  they  have  Bttcd  up  complete  93 

f  installations,  including  the  residences  of  Sir  .Andrew 
Fairbaim,  Sir  Horace  Davey,  Sir  Frederick  Bram- 
well.  Lord  Justice  Care,  etc.,  the  total  number 
of  lamps  fitted  id  these  installations  being  upwards  of 
11,600. 
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DoRMAK  AND  SwiTH. — Being  connected  as  inanu- 
fiwturcrs  with  nearly  every  electric  lif;ht  contracting 
firm  in  England,  and  a  good  many  abroad,  this  firm 
is  in  a  very  good  position  to  gauge  the  amount  of 
work  going  on.  During  the  whole  of  the  year  they 
have  been  kept  exceedingly  full  of  work,  and  al- 
though they  nearly  doubled  their  factory  accommo- 
dation in  the  spring,  a  further  ext«aaion  is  contem- 
plated. This  hcing  the  best  for  several  years  in  the 
shipbuilding  line,  the  demand  for  ships'  fittings  has 
been  uupnHrwiented,  and  is  stilJ  maintained. 
Isolated  plants  all  over  the  country,  as  shown 
by  goods  delivered  direct,  are  greatly  on  tho 
increase,  while  the  extension 
maintained  from  central  stations 
marked  this  year  than  ever, 
has  necessitated  the  opening  of 
in  London.  Kailway  train  lightin";  has  increased, 
the  firm  having  turned  out  several  hundred  fittings 
of  this  class,  and  in  theatre  fittings  and  ajipliances 
the  latter  part  of  year  shows  up  well.  Collieries  are 
now  generally  adopting  the  light.  The  shipping 
trade  has  also  very  much  improved,  especially  for 
Australia,  Spain,  Holland,  China,  and  South  America. 
Generally,  it  has  been  the  heaviest  year  on  record, 
and,  as  far  as  can  be  seen,  1890  will  be  better. 

Dn.\KB  ASD  GoRHAM. — The  progress  of  this  firm 
has  been  extremely  rapid  daring  the  past  year, 
necessitating  a  considerable  extension  of  their  offices. 
The  RU|)ply  and  shipping  of  generating  plant  for 
central  stations,  both  at  home  and  abrotui,  has  de- 
veloped into  an  important  department,  but,  notwith- 
standing the  speed  of  central  stations,  there  has  also 
been  a  brisk  demand  for  complete  installations, 
especially  for  country  houscis,  and  it  has  been  ce- 
pc'titedty  proved  that  the  cost  of  lighting  in  the  case 
of  installations,  if  only  medium  size,  is  considerably 
bolow  the  charges  made  by  the  central  station 
supply  companies.  Electricity  has  been  success- 
fully applied  to  motive  power  for  pumping 
and  driving  electric  hoists,  amongst  which 
may  bo  mentioned  the  electric  hoist  which 
has  been  installed  at  the  Bank  of  England,  and  is 
in  daily  use  for  the  conveyance  of  both  passengers 
and  bullion.  The  patents  of  Major  Cardew  have 
been  purchased,  iucmdiug  the  well-known  Cardew 
voltmeter  and  tho  "  earthing  device,"  which  ob- 
viates all  danger  from  bigb-teusion  alternating 
systems.  The  ring  contact  switches  still  hold  their 
own  in  first-claes  installations,  and  special  forms 
are  being  perfected  for  central  station  work.  In 
iuslalialiuu  work  we  inav  mention  the  completion 
of  the  Bank  of  England  by  the  addition  of  two 
u  h.p,  gas-engines  to  the  existing  SOO-light  steatn 
plant  ;  the  Prudential  Assurance  installation, 
which  now  numbers  3,500  lights;  Batsfoxd  Park, 
300  lights  ;  and  the  Inner  Temple,  where  a  300- 
ligbt  steam  plant  has  just  been  started.  Work  is 
cither  completed  or  in  progress  at  Alnwick  Castle 
for  tho  Duke  of  Northumberland  ;  Kicknians worth, 
for  J.  Saunders  Gilliat.  Esq.;  Birtles  Hall,  for  J. 
Close  Brooks,  Esq.;  and  a  small  central  station  at  Oaka- 
nioor  Mills,  Cheadle,  will  supply  several  houses  inthe 
neigh hoinhuod,  including  Farley  Hall  (liOO  lichts}, 
at  a  distance  of  a  mile  aud  a  quarter.  Ridgehurst 
has  been  fitted  up  for  W.  Burdon  MuUer,  Esq. ; 
Cringle  Hall  for  J.  Moseley,  Esq.,  and  a  number  of 
other  country  houses.  The  offices  of  the  Provident 
Association  and  the  A&icou  Bank  are  fitted  with 
gas-engines  and  plant  complete,  and  wiring  con- 
tracts for  central  stations  have  been  exccnted  for 
J.  Martin,  Esq.,  Cuthbert  Quilter,  Esq.,  and  many 
others.  A  department  has  been  organised  for 
foreign  contracts,  amount  which  HXVM.tt.t,v;iu.  \3:i».-i  "ca^ 


drawn  to  t-he  Hotel  Metropole,  Sydney  (800  ligbts), 
which  the  Grm  is  under  coDn-£kCt  to  complete  by  the 
end  of  this  ye»r.  Also  a  aumber  of  iimtibllattons  arc 
being  carried  out  for  other  contractors,  in  which  the 
firm's  name  does  not  appear. 

JoiTNsoN  AND  PotLLiPS. — Mossra.  Jobnson  Mid 
Phillips  have  be«u  exceedingly  basy  Jn  all  depart- 
ments of  their  works  for  mauy  mouthfi  past.  The 
principal  iocrease  bait  been  in  electric  hgbtiiig  work, 
and  tbey  are  just  completinf;  Kapp  cUtemate-current 
plants  for  three  central  stations,  one  for  the  Metro- 
politan Company  in  London,  another  for  Keswick, 
and  a  third  for  Hong-Kong.  The  growth  of  ordrrs 
for  the  "  Brockie-Poll  "  arc  lamp  has  been  reniark- 
able,  and  they  are  coming  in  from  all  parts  of  the 
world,  thus  showing  the  high  estimation  in  which  it 
is  held.  One  of  the  largest  installations  in  London 
for  these  lamps  is  for  the  General  Po&t  06icc,  where 
76  arc  to  be  placed  in  the  sortiiiK-rooms  ;  another  is 
for  the  lighting  of  the  streets  of  Houg-Kong^  whilst 
several  more  large  lots  arc  being  supplied  to  the 
trade  in  various  parts  of  the  world. 

The  patent  liquid  insulator  has  been  in  great 
demand  during  the  year  for  overhead  elHctric  light 
wires,  and  large  numbers  have  been  shipped  to  all 
parts.  It  is  remarkable  how  quickly  electric  light 
engineers  have  availed  themselves  of  this  valuable 
insulator,  whereas  telephone  companies,  to  whom 
it  would  be  equally  valuable,  have  only  adopted  it  in 
one  or  two  instances  where  unusual  difEicalties 
existed.  The  "  cross  talk  "  so  much  complained  of 
in  London  would  almost  entirely  disappear  if  these 
insulators  were  generally  employed.  The  outlook 
for  1890  is  extremely  encouraging,  and  the  works 
will  start  the  year  in  full  swing  in  every  department. 

Laubencb.  Paris,  and  Scott. — This  company's 
manufacturing  business  shows  promising  signs  of  m- 
creasing,  and  during  the  past  year,  though,  on  the 
whole,  very  quiet,  some  few  excellent  orders  have 
been  filled,  which  will  probably  lead  to  others.  The 
oompauy  exhibited  at  the  Birmingham  Electrical 
Exhibition,  and  already  feel  the  benefit  of  having 
done  so.  Numerous  unquiries  emanated  from  their 
stand,  and  many  orders  have  resulted  therefrom. 
They  also  wore  fortiniate  enough  to  secure  first-class 
gold  medal  for  their  dynaiuos  and  motors,  b<^ug  the 
only  award  specially  given  for  dynamos  and  motors 
alone.  During  the  past  year  the  buniness  has  de- 
veloped several  patents,  the  principal  ones  being 
an  instantaneous  fuse,  an  improved  system  of  layiug 
underground  mains,  aitd  they  have  now  succeeded 
in  perfecting  a  meter  which,  it  is  claimed,  will 
regi.ster  accurately  butb  small  and  large  currents, 
and  will  meet  the  much-felt  want  of  a,  cheap  and 
reliable  instrument.  This  has  been  worked  at  for 
the  last  twelve  months,  and  has  passctl  through 
many  stages  to  the  present  one,  which  is  the  out- 
come of  long  and  tedious  experiments  and  many 
forms  of  working  parts.  The  outlook  for  the  coming 
year,  with  these  new  patents  to  work  upon,  and  the 
increased  demand  for  dynamos  and  motors,  is  very 
promising,  and  it  is  expected  that  a  considerable  in- 
oieaBe  in  the  (um  out  of  manufactures  will  result. 
At  ptceent  the  factory  is  fully  occupied. 

Patbhsoh  and  Cooper.— The  volume  of  this 
firm's  budneus  has  greatly  increased.  Not  only  have 
more  machines  been  sent  out,  but  the  average  size 
is  considerably  larger  than  in  previous  years.  The 
icstrumeiU  department  has  been  exceedingly  busy 
during  the  whole  of  the  year.  For  ship  lighting 
thoy  nave  supplied  a  greater  number  of  machines 
M*ff  w  former  years,  Doth  rope-driven  and  direct 


running.  Amongst  the  steamers  fitted  completely 
are  the  "Curlew,"  "Pladda,"  "  Ardlc,"  "Dean," 
'■  Modjeska."  "  St.  Rfagnus,"  "  Bed  Sea,"  "  liajab 
Brooke,"  "City  of  Venice."  and  yacht  "  Tigh« 
namara."  The  end  of  the  year  finds  the  6rm  with 
several  ships  on  hand.  Amongst  the  important  in- 
Btallationa  carried  out  in  ISSy  are  those  of  the 
Albert  Institute,  Dundee ;  the  Poutardawe  Tin 
Plato  Works,  Sooth  Wales;  the  Overton  Paper 
Mills,  Greenock;  Messrs.  J.  and  B.  Stevenson't; 
bakeries  at  Battcrsoa;  Kingswood  Warren,  Epsom, 
the  residence  of  H.  C.  Bonsor,  Esq,,  M.P. ;  the 
factories  of  Messrs.  Davis,  Moore,  and  Co.,  Leicester; 
and  the  wharfs  of  tha  Dundee.  Perth,  and  London 
Shipping  Company  at  Wappiug.  They  have  also  exe- 
cuted a  large  number  of  minor  contracts,  carried  out 
wiring  and  extension  work,  and  have  several  contracts 
still  to  finish.  A  greater  nunibur  of  orders  of  all 
kinds  arc  on  the  books  than  ai  the  commencement 
of  previous  years,  and  hopes  are  good  of  Hceing  a 
stilt  greater  extension  of  the  basiuess  in  1890. 

Phosphor  Brokze  Comi'anv. — The  demand  for 
patent  silicium  bronxe  electrical  wire  has  been 
so  groat  during  tha  past  year  that  the  company 
has  been  compelled  to  dotiblo  the  plant  at  their 
rolling-mills  in  Birmingham.  This  wire  is  now 
t'eiierally   acknowledged   as  the  only    reliable    tclc- 

Ehone  wire  for  overhead  use,  and  it  is  beiug  adopted 
y  all  the  leading  telephone  companies  througooat 
the  civilised  world.  The  influx  of  orders  has  become 
greater  each  mouth,  as  the  wire  is  being  substituted 
hy  all  old-established  companies  for  the  unsightly 
heavy  aud  dangerous  overhead  iron,  steel,  and  copper 
wires  originally  used;  whilst  the  new  compiuues, 
benefitting  by  the  experience  of  others,  are  iiiatalliog 
their  systems  upon  the  moat  approved  principles. 
The  phenomenal  success  which  has  attended  the 
introduction  of  this  important  invention  {patented 
by  the  company  in  the  United  Kingdom,  India,  and 
ail  British  colonins  and  dependencies)  is  said  to  have 
produced  imitators,  who  profess  to  supply  or  make 
bronze  wire  having  similar  characteristics  to  this 
patent  wire.  Those  who  require  this  wire  should 
be  careful  to  specify  patent  silicium  bronze  wire  of 
this  company's  manufaclure.  The  company  baa 
been,  aud  still  is,  extremely  busy  iu  phosphor  bronze 
iugols,  castings,  rods,  and  sheets  for  electrical  pur- 
pofies,  and  also  in  white  auti-frictioD  metals,  aud  the 
prospects  for- 1890  are  very  cheering. 

Ransombs,  Sims,  and  Jepferies. — This  firm,  like 
mauy  other  firms,  have  been  for  some  time  past. 'and 
are  still,  extremely  full  of  work,  and  well  supplied 
with  orders  for  their  well-known  engines  for  electric 
light  work  and  other  purposes. 

Ernkst  Scott  axd  Co. — The  manufacture  of 
dynamos  and  other  electrical  work  was  not  com- 
menced until  the  beginning  of  1889,  and,  o\ving  to 
pressure  of  busiut^ss  iu  other  departments,  the  firm 
were  not  ceally  able  to  go  fully  into  the  electrical 
work  until  about  the  middle  of  the  year.  From 
this  time  up  to  the  present  they  have  been  extremely 
busy  upon  dyiiaiuus  of  all  sizes,  and  also  arc  lamps 
and  other  elecirieal  machlnoty.  The  standard 
dynamos  are  made  in  iifteen  sizes,  from  1,000  to 
60,000  watts,  but  laigur  machines  are  made 
to  order.  It  has  been  found  that  for  machines 
up  to  five  units  it  is  advisable  to  use  the 
two  polo  type,  and  tbey  theroforo  make  all  dyna- 
mos up  to  this  size  in  this  manner,  the  advantage 
of  the  multiple  type  applying  to  the  larger  machines 
specially.  Since  August  they  have  taken  in  hand 
the  hghting  of  IG  miUs  in  Lancashire  aud  Vorksbiie, 


■ 


aod  have  sbipped  to  foreign  orders  over  20  complete 
plants  for  arc  and  incandescent  lifihting.  In  ftddition 
to  this  work,  a  large  number  of  dynamos  have  been 
supplii'd  to  the  trade  for  installation  work.  There 
is  in  hand  series  arc  lighting  dynamos  and  alternat- 
ing machines  and  trausfonncrs  of  various  sizes.  The 
prospects  of  the  couiinj;  year  arc  considered  ex- 
tremely bright,  as  enquiries  for  all  classes  of  elec- 
trical machinery  appear  to  be  getting  greater,  and  it 
is  not  customary,  as  it  was  some  time  since,  to 
receive  do  end  of  enqoiriea  and  very  little  results — 
most  enquiries  now  resulting  in  an  order  for 
somebody. 

Ukttbd  EiiBcrKicAL  Enoineering  Corpora- 
tion.— The  operations  of  this  company  are  princi- 
pally in  connection  with  the  UeavierDranches  of  elec- 
trical enginooriuK,  such  as  "electrical  traction,"  the 
telpher  system  of  cheap  transport,  "  supply  station,  " 
and  "  transmissioD, "  although  their  works  on 
the  Albert -embankment  are  devoted  to  switch 
safety  junction  regulating,  etc.,  gear,  and  a  wide 
laof^e  of  general  accessories,  The  new  olfices  of  the 
compaoy  are  centrally  sitnatcd  at  3,  Prince' s-maii- 
sions,  Victoria- street.  Westuiiuster,  where  a  large 
suite  of  rooms  are  occupied,  increase  of  business 
having  required  additional  drawing  and  other 
accommodation. 

A  rigid  rail  telpher  line  having  the  exceptionally 
beavy  grade  of  uniformly  1  in  11'5  has  been  sent 
from  the  Wood  Graeu  fSbation  of  the  Great  Northern 
Kailway  up  the  hill  to  the  Alexander  Palace,  until 
the  reopening  of  which.however.a  press  inspection  is 
not  contemplated.  We  undevstand  thai  it  demou- 
atratcs,  however,  the  suitability  of  telpherage  for 
passenger  and  heavy  goods  traffic  under  more 
onerous  conditions  than  had  pruviously  hticn  very 
generally  supposed.  A  line  of  a  little  over  a  mile 
and  a  qnaiter  in  length,  for  tho  transport  of  1,000 
ton.s  of  tin  ore  perweeK,  is  now  iu  course  ofoonstruo- 
tion  at  the  well-known  Eastpool  tin  mine  in  Corn- 
wall. An  order  is  also  in  hand  for  an  e^iuipment 
for  a  telpher  line  in  Itome.  Telpherage  is  thus 
making  active  progress,  and  we  understand  that 
contracts  are  iu  tho  coarse  of  active  negotiation  for 
linos  in  South  ^Vfrica,  which  presents  an  exception- 
ally fa  vooruble  field,  and  in  otiier  parts  of  the  world. 

The  company  is  devoting  particular  attention  to 
tho  subjeei  of  electrical  traction,  and  exhaustive 
particulars  of  its  specialities  in  this  branch  will 
shortly  be  published  in  pamphlet  form,  before  which 
we  will  be  enabled  to  describe  developments  now 
t&kiug  place.  The  switch  gear,  etc.,  for  the  North- 
fleet  libe,  which  we  have  described,  was  made  at 
the  company's  works,  which  hava  now  in  band  a 
coneideiftble  amount  of  material  for  a  tram  line  on 
the  series  system  in  Italy.  During  the  year  the 
Jabloobkoff  patent,  the  claims  of  which  have  beeu 
abreftd^  commented  upon  by  us,  baa  been  widely 
recognised,  and  the  principal  firms  who  desire  to  use 
the  patent  have  agreed  to  pay  royalties, 

The  works  have  been  engaged  for  the  prominent 
supply  compaiiiea  upon  high-tension  supplies,  the 
essential  feature  of  which  is  the  impossibility  of  the 
conducting  parts  being  touched  by  the  person  except 
by  deliberate  intent.  The  prospects  for  the  coming 
jroar  are  particularly  favourable,  and  arrangements  are 
m  progress  by  which  the  company  will  be  interested 
in  a  largely-increased  amount  of  supply  statiou  work 
of  a  heavy  character  in  respect  to  plant  roquire- 
ments.  The  branches  to  which  referenci::  have  been 
made  indicate  the  direction  in  wbicb  the  expansion 
of  busiDess  has  been  most  marked,  principally  from 
the  fact  that  the  company  have  recognised  their  im- 
poctonco,  and  bavo  given  parficuJar  attention  to  bUo 


printing  of  pamphlets  giving  particulars  as  to  those 
points  upon  which  information  is  most  generally 
required.  The  company  has  been  materially  assisted 
by  the  co-operation  of  Messrs.  J.  G.  Statter  and  Co., 
Limited,  of  West  Drayton,  from  whom  the  heavier 
part  of  their  plant  requirements  are  obtained. 

B.  Vbrity  and  Sons. — The  following  is  a  brief 
resume  of  the  principal  works  carried  out  by  Messrs. 
Verity  and  Sous.  Covent  Garden.  Someof  this  firm's 
most  important  installations  of  1889  arotfaosc  at  th 
Duke  ot  Fife's  new  mansion  iu  Portman- square' 
worked  by  a  14  h.p.  gas-engine;  the  Savoy  Hotel 
the  largest  private  plant  in  the  world,  which  was 
described  a  few  weeks  hack  in  these  pages ;  Sir  John 
Pender's,  at  Foots  Cray;  IL  ORbonie  Ollagan.  l-isq., 
(two  insLallalions) ;  the  Earl  of  Dysart.  Flam  House  ; 
Sir  .John  Dickson  Poynder,  Hactham  Park,  Wilts  ; 
the  Grand  Hotel,  Brighton  ;  T.xeter  Hall,  Strand  ; 
the  City  Liberal  Club ;  the  Dritish  Chess  Club ; 
the  Green  Room  Club ;  the  Bank  of  Scotland ; 
Messrs.  Coutts*  Bank ;  the  New  Theatre  Koyal,  and 
several  hotels  and  private  houses  at  Exeter  ;  several 
houses  at  Bath,  and  balf-a-dozen  Atlantic  steamers. 
Some  idea  of  the  amount  of  work  carried  out  by 
Messrs.  B.  Verity  and  Sons  may  be  gathered  from 
the  fact  that  during  the  last  eleven  mouths  they  have 
used  on  their  own  works  over  24,000  incandescent 
lamps  in  some  ILO  separate  installations,  aii  avorago 
of  over  two  installations  per  week.  With  regard  to 
future  business,  this  hriu  has  several  heavy  contracts 
in  hand,  and  are  now  engaged  in  erecting  the 
machinery  for  the  electric  light  at  Mr.  D'Oyly  Carte's 
new  theatre  iu  Charing  Cross-road,  where  the  total 
capacity  of  the  plaot  will  be  nearly  3,Q0[)  lights ;  they 
are  also  carrying  out  here  some  interesting 
ventilation  by  fans  and  electric  motors.  In  addition 
to  several  large  installations  in  the  country,  they  are 
now  erecting  the  machinery  for  an  important  instal- 
lation at  BuenOB  Ayres,  and  are  carrying  the  entire 
work  through,  including  the  wiring  both  for  electric 
lightinti  and  electric  bells  and  the  fittings,  the  latter 
being  of  the  most  elaborate  character.  AUogotbcr, 
the  prospects  for  the  ensuing  year  seem  to  point  to 
a  much  busior  time  than  the  past  has  proved. 
The  use  of  electricity  as  u  motive  power  is  a 
branch  to  which  Messrs.  \'crity  arc  paying  gi-eat 
attention,  especially  in  the  matter  of  ventilation,  and 
they  have  brought  out  an  improved  atr  propeller 
which  appears  to  possessmany  advaiitagesover  those 
in  general  use.  Messrs.  Verity  have  supplied  to  the 
trade  over  three  times  as  many  fittings  daringthe 
past  year  as  they  did  during  the  preceding  one.  They 
nave  done  business  with  every  electrical  Brm  of 
standing,  and  the  list  of  6rms  now  standing  in  their 
ledgers  is  the  best  proof  of  the  enormous  work  which 
is  being  done  throughout  this  country  and  abroad. 
Large  alterations  have  been  made  in  their  showrooms, 
and  they  now  have  on  exhibition  nearly  three 
thousand  different  samples  of  fittings  [brackets, 
electroliers,  etc.),  all  of  which  have  been  designed 
within  the  last  18  months.  The  best  designs  of 
everyone  of  the  French  firms  have  been  bought, 
most  of  which  attracted  attention  iu  the  Metal 
Department  at  the  Paris  Exhibition,  and  are  now  on 
view  iu  their  showrooms,  17  firms  having  been  dealt 
with.  It  will  be  the  firm's  endeavour  during  the 
next  three  months  to  bring  out  as  many  electrical 
fittings  as  possible  whereiu  tbe  beautiful  work  of 
some  of  these  old  models  will  he  incorporated. 


Csaiautvlal  0*U«   Oompaajr.— Th«  cumbtn  m  tmbUilwd  ot 
the  debanRiTM  of  tha  ComiMreitl  Cablo  OoniQuif  wUdU.  VM««V«<«a. 
drtwpto-ptTtPMXiX-B«xqafta\5a^\wA..\M»'»'ti'ri&to&)>'ttaMWifc 
villi 
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TESLA    METHOD    OF    OPKBATING    ELECTRO- 
MAGNETIC   MOTORS. 


The  ff^tftera  f /<dnmH  doscribM  ft  new  design  of  Mr.  TesU 
for  operating  motora,  tho  aixm  features  of  itVich  are  as 
folloirs : 

"  If  an  alteriuting  current  1>e  paNS4>(l  throiit;h  the  Gelil- 
coila  oa\y  of  a  motor  having  two  energising  drctiils  of 
difTertat  Mlfinduction  and  tho  armaturo'coi is  l>e  ahort- 
circuitotl,  tho  motor  will  have  a  strong  Uin)ne,  but  little  or 
no  t«ndency  to  aynchmnism  with  the  generator ;  but  if  the 
taiB«  current  which  energ)B«sthc  field  be  paee«d  also  through 
the  arinature-ctiils  iho  tondcncv  to  remain  in  aynchronism  in 
very  cousidenLbly  increased.  1  his  in  due  to  the  faot  that  tho 
maximum  magneticeffectsproducfld  in  tho  6eIdandariD«ture 
more  nearly  cuiucide.  In  othor  words,  a  motor  h  con- 
structorJ  having  independent  fietdcincmui  of  different  ^elf- 
induction.  These  ar«  joined  in  dcrivjition  to  a  source  of 
alternutiti^  curreuto..     The  armuturc  is  wound  with  one  or 


I'lo.  1.— Tala  Motboil  i>f  Oi>ct»linK  KlMitiiuiiagnfltio  Uators. 

more  coils,  which  are  connected  with  t-he  ficH-coi!»  through 
oontact  rings  and  bntshea,  and  around  the  armatitre-cuiU 
is  amaged  a  shunt  with  means  for  openinv  i^r  closing  the 
same.  In  sUrting  this  motor  the  shunt  is  closed  around 
the  annature-eoils.  When  the  i-urrent  is  i)irect«il  through 
the  motor,  it  divides  between  the  two  circuiu,  which,  by 
reason  of  their  different  self-induction,  secuit;  a  difTorenco 
of  ]ihwus  between  tlie  two  cunentA  in  the  two  branches, 
that  produces  a  shifting  or  rotation  of  the  pole*.  By 
tlie  alternations  of  current,  other  cun'entu  are  induced  in 
the  closed,  or  short-circuited,  aruuiture-cuils,  and  the  motor 
has  a  strong  torque.  When  the  desired  speed  is  reached 
the  shunt  around  the  armature-coils  it  opened,  and  the 
current  ilirected  through  both  armature  and  field  coils. 
Under  these  eouditions  the  motor  has  a  strong  tendency  to 
nynchmnism. 

**  In  the  accompanying  cilt«  the  motor  Es  represented  dia- 
f^ammalieally.  In  Fig.  1,  A  nnd  B  designate  the  6eld- 
coils  of  the  motor.  As  the  circuits  including  these 
coUs  are  of  ditTerent  self-indnclion,  they  are  represented 
by  fr  reaistance  coil,  R,  in  circuit  with  A,  and  a  seU-indne- 
tioneoil,  S,  in  circuit  with  B,  Tho  same  result  may  of 
course  be  secured  by  the  winding  of  the  coils.  C  is  the 
armature  cii-cuit,  the  terminals  of  which  arc  nn{;fl,  M  awl 
O.  Bnuhcrs,  L  and  P,  boor  on  these  ring«,  and  connect  with 
the  line  iumI  field -circuits.  T  is  the  ehunl  or  chort  circuit 
around  the  urmatiire.  E  is  the  switch  in  this  shunt.  The 
operation  of  these  devices  is  as  above  described. 


Via,  2, — T««U  H«t]i«d  of  0}>cntin|;  Elucln>iii>i|;u«lii:  Mutors. 

"It  will  bo  observed  that  in  such  a  disposition  aa  is  illua- 
tnttod  in  Fig.  1,  the  field-circuits  A  and  n  being  of  different 
self  induction,  there  will  always  b«  a  greater  lag  of  the 
current  in  one  than  the  other,  and  thnt  generally  the  arma- 
ture phases  will  not  correspond  with  either,  hut  with  the 
nmu/tam  o/  bath.  It  is  therofore  imjxirt*int  to  obsor\-c 
cAo  jjr„per  rule  in  H-jinJin^  tbo  Moisture.     For  insfancc.  if 


the  motor  have  eight  poles — four  in  each  circuit — there 
will  be  four  resultant  poles,  and  hence  tJic  armature  wind- 
ing should  be  such  a.-*  to  jirodnce  four  jmles,  in  order  to 
constitute  a  true  synchronising  motor. 

"  It  is  of  advantage  in  the  operation  of  motors  of  UiiB 
kind  to  oonsitruct  or  wind  the  armature  in  auch  manner 
that  when  short'circuitcd  on  the  start  it  will  have  a 
tendency  to  resell  a  higher  speed  than  that  which  synchro- 
nisett  with  the  generator.  For  example,  a  given  motor 
having,  say,  eight  poles,  should  run,  with  the  armature 
coil  short  circuited,  at  2,000  Evolutions  per  intniite  to 
bring  it  up  to  synchroni^vm.  It  will  generally  happen, 
h(iwoT«r,  that  this  «peed  is  oot  reached,  owing  to  the 
fact  that  the  armature  and  field  currents  do  not  pro- 
perly correspond,  so  that  when  the  current  is  passed 
through  the  armature  (the  motor  not  Itetng  quite 
up  to  syncbi oiiism)  there  is  a  liability  that  it  would 
not  "hold  on,''  as  it  is  termed.  It  is  therefore 
preferred  to  ao  n-ind  the  motor  that  on  the  start 
when  the  armature  coils  are  short-circuited  the  motor  will 
tend  to  reach  a  ^jteed  higher  than  the  synchronous — aa,  tor 
instance,  double  the  Loiter.  In  such  case  the  difficulty 
above  alluded  to  is  not  felt,  for  the  luotur  will  always  bold 
Up  to  synchronism  if  the  synchi'otiuus  speed  is  reached  or 
passed.  This  may  be  accompliHbed  in  various  ways,  but 
for  all  jiractical  purposes  the  following  will  sutTice ;  Tlio 
armature  is  wound  with  two  sets  of  coils.  On  the 
start  one  only  Is  short-circuited,  thus  producing  a 
number  of  polee  on  the  anuature,  which  will  t«nd 
to  nm  tho  speed  up  above  the  synchronous  limit. 
When  such  limit  is  reached  or  passed,  the  current  is 
directed  through  the  other  coil,  which,  by  increasing  the 
number  of  armature  pgles,  tends  U>  uuiiitain  synchronism. 
In  Fig.  2  such  a  disposition  is  shown.  The  mutor  having, 
say,  eight  polee.  contains  two  Keld-circuits,  A  and  ti,  of 
ijitfeient  setf-induction.  The  armatim  baa  two  coils,  ¥ 
and  O.  The  coil  F  is  closed  uiKn'  UmSIti  while  the  coil 
O  IB  connected  with  tho  field  and  line  through  conUct 
riiiga,  M  and  0,  atid  a  ewitch,  R.  On  the  start  tho  coil  F 
alone  is  active,  and  tho  luutor  tends  to  run  at  a  speed 
above  the  synchronous,  but  when  the  coil  G  is  connected 
to  the  circuit  the  number  of  armature  polea  is  increased, 
while  the  mot:Or  is  made  a  tine  synchronous  motor.'' 


CONTINUOUS    CURRENTS    WITHOUT 
COMMUTATORS. 


The  EUfitifoJ  World  in  its  last  \*nnt  thas  refeta  to  a 
]>aper  by  Herr  Wilke  : 

If  four  resistancea  bo  connected  in  the  manner  shown  in 
the  engravings  Figa.  1  and  2,  the  alternating  current  will 
be  converted  inco  the  continuous,  If  ir,,  tr^,  v^,  ■le^,  are  the 
a«ymTnctrical  rosi»tincoa,  which  offer  a  very  Bmall  ra- 
sistanco  to  the  current  when  in  the  direction  of  the  arrow 
^hown,  but  on  the  other  hand  a  ve*~y  largo  resistance  when 
in  the  oppoaiM  direction,  then  tho  current  coming  from  the 
positive  pole,  whether  entering  at  V  or  W,  will  be  con- 
ducted to  I',  so  that  there  in  always  a  ))OBitivo  pole  at 
that  point;  and  in  a  similar  manner  a  negative  pole  is 


Fi>in.  1  ftiiil  i. — CoutioiioiiaCamntiiwidiuui  Ciiiiiiiiiilaurs, 

constituted  at  N.  It  is  tnie  that  a  part  of  the  current  is 
lost  in  the  shunt,  but  as  the  asymmetrical  resistances  have 
a  large  resistance  for  the  direction  of  the  current  in  the 
shunt,  the  loss  is  comparatively  small. 

As  the  author  remarked  at  that  time,  this  method  of 
connection  is  evidently  useless  as  long  as  we  do  not  know 
of  any    asynunetrical  resistancea,  oven  tliougb   wu   may 
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assume  thai  the  (titiiro  may  fnrnish  flucb.  But,  bo  con- 
linUM,  we  can  replacs  the  resttUnces  by  counter  K.M.F.'k, 
and  of  th€sd  ve  possess  a  number  of  an  a«yminclric»i 
character.  The  autbor  alao  showed  at  tb&t  time  an  arrange- 
ment analoeoue  to  Club  described  hy  Mr.  Tesia,  and  illns- 
timtod  in  Fig,  S. 


-      + 
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N 
Ft«,  &— CafltiiiuousCurr«DtB  witltout  OanimnUtori. 

Coming  down  to  the  oloctroniagneticiDethod8,tbo  author 
cUitna  that  he  had  some  time  ago  conceived  the  idea,  and 
had  oommunicated  it  to  Hon-  Zipernawaki  on  Angiwt  25  of 
thu  year.  Thia  method  is  illiiittrated  in  the  engraving, 
Fis.  4.  Let  us  suppoHc  there  are  eight  coils,  1,  2,  3,  i. 
and  T.,  II.,  HI.,  IV.,  wound  on  a  ring-shaped  iron 
core.  The  four  coiU,  l,  11,,  IlL,  I\^,  are  ao  wound,  and 
concocted  aaiong  themselves,  and  with  the  nource  of  con- 
stant current,  that   they   convert    the  iron    ring  into    a 


w+ 


+      - 

fie.  4.— (knitiDuoni  Currants  witbout  Co  ninautont 

magnet  without  |»olw.  Tiio  direction  oi  the  lines  o(  force 
guaertted  is  supiKJScd  to  be  in  that  of  the  large  arrowg 
shown.  Furthermore,  there  are  the  four  coils,  1,  2,  3,  4, 
plaoed  between  the  four  previous  ones,  and  so  connected 
with  each  olfaor  that  tiioy  genoratc  lines  of  force  in  the 
direction  of  the  small  airowK  rIiowil  li  the  |>ointa  V  and 
W  are  connected  refipcctivcly  with  a  positive  and  a  iioga- 
tivo  pole,  x-e  xoo  tbfit  in  such  a  case  the  iimgiiotiam  of 
the  parts  of  the  ring  situated  niider  I  and  3  is  increased, 
but  18  decreased  in  the  otJier  two  quarters,  2  and  4  ;  but  if 
the  action  i>[  the  conUnuoua  curront_iuagnetiaiiig  spools  I. 
to  IV.  Is  strong  cnou^  to  saturate  the  iron  of  the  nag, 
thoti  onh'  the  demagnetising  effects  come  into  action,  and 
tli»e  efiect  a  corresponding  counter  E.M.F.  in  the  coila  2 
and  1.  U  follows,  therefore,  that  the  coefficient  of  self- 
induelion  of  the  coils  1  to  4  is  an  asj'mmetncal  one,  and  in 
eonaeqaeDoe  of  this  arrangement  of  commutating  connec- 
tions, aa  described  above,  the  alternate  currents  are  ohaneed 
into  coiitinaous.  For  the  excitation  of  the  dom^gnetleing 
eoiU,  I.,  U.,  III.,  IV.,  alternitte  turronts  commataled  into 
direct  current  tan  be  employed. 


"  Tb«  T«lophon«."— Jdcairs.  William  Clowce  and  Sons 
infofm  us  that  the  Tc2ci>lu/»f  ceased  to  be  published  at 
their  office  at  the  ckwo  of  tbo  year. 


DANGERS  OF  ELECTRICITY. 


The  following  among  other  letters  have  been  appearing 
in  the  Tma  .- 

From  Radcupfb  Ward  :  Sir,— A  well-known  mem 
of  the  House  of  Commoiis,  speaking  the  other  day  about 
the  oxploeion  in  the  streele  of  New  York  of  a.  subway  coa> 
taining  electric  mains — the  explosion  baring  occurred,  it  is 
suppcwed,  through  an  accumulation  of  gas  leaking  into  the 
imperfecUy-eonstnietcd  sabwajr  being  fired  by  a  sp^irk  from 
a  leaky  electric  conductor — ruised  the  qncftion  as  to  bow 
far  such  an  incident  might  aflect  what  is  probably  one  of 
the  most  interesting  sehemes  to  the  London  public  for 
which  Parliamentary  powers  are  to  be  sought  during  ths 
coming  session.  I  refer  to  the  proposed  London  f'ontral 
Subway  Kailway,  from  the  Monument,  through  ('he^ipside, 
Holborn,  thdord-stroet,  Bayswatcr  road,  out  west,  and 
which,  of  course,  is  to  be  worked  by  electricity.  In  view 
of  the  fact  that  this  railway  is  not  the  only  one  of  the 
kind  on  the  tapit,  and  that  toere  seems  every  probability 
of  many  such  being  proposed  and  carried  out,  their  safety 
from  the  dangers  of  electricity  is  on  interesting  public 
question. 

Fortunately  there  are  specific  reasons  why  such  daitgurs 
cannot  exist  iti  the  case  of  these  subway  railways :  (1) 
The  tunnels  will  he  at  GUcb  a  depth  that  no  gas  will  leak 
into  thorn.  They  will  be  far  botow  tbo  level  of  the  gas 
mains;  (3)  the  ventilation  of  the  tunnels  will  be  eccellent, 
ai  the  rapidly  succeeding  trains,  always  in  one  direction, 
will  constantly  keep  the  air  moving  and  draw  in  a  freeh 
supply  ;  (3)  even  if  the  tunnels  were  above  Uie  gas  maiiu^^ 
it  is  easy  to  construct  them  gas-proof. 

The  largo  uumbci'  of  deaths  from  the  high-pressure 
alterttate-currenl  wires  which  have  occun'ed  in  America 
have  very  naturally  excited  public  alarm.  We,  in  England, 
however,  have  not  much  reason  to  feel  alarmed,  as  high- 
pi'essure  mains  will  nut  be  tlangerously  mixed  up  with 
telephone  and  telegraph  wires ;  and,  further,  there  ie  tia 
doubt  that  the  great  bulk  of  the  electric  eueigy  bu 
plied  to  the  public  will  be  in  the  shape  of  coutinuo 
currents 

A  vastly  imi>ortant  source  of  revenue  to  electrie  soppl; 
stattone  iK  motive  power;  even  for  statiouary  motor 
poses  this  is  a  branch  almoet  entirely  neglected  hitherto  in 
this  country.  However,  the  great  demand  which  will  be 
very  soon  felt  for  electric  energy  to  charge  accumulators  on 
omiiibutes,  cabs,  i^oodn  delivery  caru  of  all  kinds  aa  an 
economical  substitute  for  bonee  will  cause  still  greater 
attention  to  be  given  to  that  form  of  electricity  which, 
when  properly  laid  on,  is  absolutely  ttffl — ix.,  moderate 
pressure  and  continuous  currents. 

From  Colonel  pAtUSBK :  Sir, — I  see  there  has  been  an 
accident  in  Qrosvenor-square,  said  to  be  due  to  the  heat- 
ing of  an  electric  wire.  If  so,  it  mu^t  have  been  a  wire 
cannecl««l  with  a  high-tension  system.  The  St.  Jamoa'a 
and  Pall-nLtJl  RIectric  Lighting  Oompany,  which  I  started, 
and  arranged  the  conditions  of  its  introduction  with  the 
pariah  authorities,  uses  the  low-tension  system,  from  which 
no  danger  is  to  be  apprehended.  Perhaps  you  will  be 
good  ennugh  to  in»oi~L  ihin  letter,  for  tbo  demand  for  tbo 
light  in  this,  the  richest  part  of  St.  James's  parish,  is  vtry 
grccit.  [Seo  answer  of  Mr.  Waller  to  this,  given  in  our 
annual  r«»«m/.] 

The  I'lailif  AVuij  has  also  given  the  following  correal 
denco  : 


H 


From  Bkknako  I>kakk:  Sir, — Now  that  eloctrie  lighting 
supply  mains  arc  being  laid  down  on  such  a  targe  scale  in 
Lonvlon,  it  has  ))C(;omc  a  matter  of  general  inbeiYist  to  con- 
sider whether  or  not  there  is  a  risk  to  life  in  availing  our 
selves  of  this  luximous  illumiDaot.  We  are  constantl;^ 
being  scared  by  reports  from  America,  giving  minute  and 
revolting  accounu  of  death  caused  by  contact  with 
the  electric  conductors,  which,  no  doubt)  bare  their 
origin  in  facts,  though  tboy  do  not  lose  in  the  telling. 
Most  of  tliese  apply  to  the  workmen  engaged  in  manipu- 
lating the  outAido  wires,  but  one  case  at  any  rate 
would  seem  unmistakably  to  refer  to  tk«  -w-ccv^ 
within  tiht  eoMRLmttc^  Ycwntuiftja.,  axi&  ^X«  cf«\ 
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draws  iitt«ntion  to  Ute  fact  tbat  the  converter  cannot  there- 
fora  ba  re]ifid  upon  to  perform  its  [miction  of  reducing  the 
eleotrie  prewurc  to  xburmlciif  pot«nUiil.  What  wo  roquiro 
to  koovtborcfon:  ia  ;  1.  Under  what  coiiditiona  does  tho 
danger  exkt  t  2.  flow  can  it  be  avoided  1  There  are  dif- 
ferent Hjstema  in  vopae  for  the  diatrihiitioii  of  electricity, 
and  although  the  object  of  all  is  to  deliver  the  current  to 
the  consumer  at  practically  the  tame  working  potential,  the 
means  of  obtaining  Ms  result  are  widely  difTerent.  This 
variatiou  u  due  to  the  fact  that,  whoroiu  f^pipes  not  the 
part  of  a  ro«enroir  and  help  to  store  the  gas,  the  electric 
mains  entail  a  direct  Iom  in  transmiaBJon,  tbo  amount  of 
which  depends,  first,  on  the  distiuice,  and,  secondly, 
on  the  prewurc  at  which  a  )^vei)  amount  of  energ]'  is 
couveyed.  If  the  pressure  is  doubled  the  conductors  can 
be  halved,  and  the  lo»  is  tke  same.  This  has  naturally 
tonded  to  promote  the  development  of  bigb-prtwsure 
systems,  which  require  a  loss  initial  outlay  in  conductors, 
and  are  able  to  work  overa  wider  range.  Where  the  supply 
station  is  located  near  the  houne»  to  be  lit,  the  current  is 
produced  at  once  at  the  working  prouure,  and  in  such  casus 
tbere  is  absolutely  no  danger  to  hfe  or  limb,  but  when  the 
diatauce  is  great  the  case  is  different,  and  a  current  of  great 
preaaure  is  brought  up  to  the  house,  and  is  there  utilised  to 
produce  a  new  and  independent  supply  of  low  tension  by 
meaos  of  apparatus  known  as  a  "converter"  or  "traQB- 
fonoer."  This  is  perfoimed  by  wrapping  the  two 
independent  wires  round  a  mass  of  luminated  iron,  and  tho 
result  is  a  perfectly  safe  supply  so  long  as  the  two  wires  arc 
a^mrt.  Wires,  however,  though  ihey  can  certainly  Iw  made 
to  produce  astounding  results,  are  but  "  human  ''  aftei'  all, 
and  cases  may  occtu-  when  tboy  wander  into  forbidden 
paths,  and  then  comes  tho  danger,  unless  provided  for  and 
overcome. 

Hero  again  ingenuity  bas  stepped  in  and  provided  a 
piece  of  mocbanism  known  as  na  "  earthing  device," 
the  invention  of  Major  Cardcw,  which  infallibly  cuts  off  the 
current  if  a  condition  of  danger  occurs.  This  apjtaratus  ia 
at  present  fixed  in  some  instances  only,  as  the  comuaiiies  are 
oi  opinion  that  ihc  number  of  deaths  is  but  small,  and  the 
contingency  ia  not  worth  providing  against,  but  it  ia  to  be 
hoped  that  before  we  have  any  terious  accident  in  England 
the  authorities  will  slop  io  and  make  some  such  safeguard 
compulsory.  Tho  wires  in  America  are  mn  in  such  a 
rough  and  ready  manner  overhead  that  they  must  always 
bo  a  source  of  danger  to  the  attendante,  but  in  London  this 
danger  is  minimised  by  fixing  the  wires  underground,  and, 
pro^Hded  we  see  that  cur  bouses  are  well  wired,  and  the 
above-mentioned  precautions  are  taken  when  a  high-pres- 
sure system  is  itseil,  we  may  consider  ourselves  perfectly 
safe,  and  switch  on  our  lamps  with  an  easy  conscience. 

IVom  IvrLUNGVi-OKTM  Hkdoks  ;  Sir.— Your  correapon- 
dent  "Electron"  has  given  a  fair  account  of  the  systems 
now  at  work,  but  he  has  a  leaning  towards  the  first  method 
— namely,  tho  storage — and  consequently  has  fallen  into 
popiilur  errors  with  regard  to  tbe  method  of  distribution 
whisb  is  being  pntvticallv  worked  from  Dcptford.  The 
pnttsure  is  not  lU.OOO  .Its,  as  stated,  but  6,000,  and  the 
machinQry  is  in  du^Jiicato^  each  .section  being  worked 
normally  at  balf-power,  bnt  capable  of  doing  the  whole 
lighting  in  tho  case  of  a  brcAkdown.  Motors  can  be 
used  with  alternating  currents,  and  there  arc  sevcnil  ty|>ce 
in  the  market.  To  the  gener.il  public  the  adoption  of  the 
electric  light  is  principally  a  (juestion  of  comparative  cost 
with  nther  illuminanta.  Fbe  placing  of  a  gooeratiug  station 
ul  l>eplford,  where  coats  are  imported  direct  from  the 
flteamors  and  water  costs  nothing,  must  offer  great  advan- 
tagoe  over  tbe  low-tension  system,  which  necessitates  a 
station  close  to  the  area  of  su|)ply.  There  are  several 
methods  of  making  tbe  secondary  circuit  alone,  which 
enters  the  hou»ea  quite  safe ;  Qie  eimplest  plan  is  to  con- 
uecl  ono  jxilc  to  earth,  either  directly  or  in  a  similar 
manner  to  that  used  (or  proLecting  both  telegraph  instru- 
tneuU  and  opertttors  against  dangers  from  lightning.  To 
do  ibis  I  have  designetl  what  may  be  called  an  electrical 
nfety-valvo,  which  in  principle  is  similar  to  a  Swan  lamp 
ivith  a  broken  filament.  The  ordinary  current  cannot 
j'uaip  over  tho  gap,  but  directly  there  ia  an  unauthorised 
wft^j^  on  tbe  current  tbe  si>»rk  le»ps  across,  and  the 
ojceon  jMvtsure  ia  led  burmloaaly  to  «wtb. 


REVIEW  OF  THEORIES  OF  ELECTRICAL  ACTION.' 

BY  PnOF.  mcNRY  S.  OARBART. 

Tbe  physics  section  of  this  aaeociation  congratulates  itself 
because  it  deals  with  topics  of  tbe  most  lively  inlcrest,  not 
only  from  a  piautical  point  of  view,  but  still  more  from  a 
theoretical  one.  Even  popular  interest  in  electricity  is  now 
well-nigh  iiniverHnl.  Its  applications  increaaa  with  such'i 
prodigious  nipidity  that  only  experts  can  keep  p;»cfl  with 
them.  At  the  same  time  tho  developments  in  pure  olfictri- 
cal  theory  are  such  as  to  astound  tho  intelligent  layman 
and  to  inflame  the  imagination  of  the  most  iirofound 
philosopher. 

Of  the  practiml  applications  of  electricity  it  ia  not  nocos- 
sary  to  speak.  They  bear  witness  of  themselves.  A  millioa 
electric  lamps  nightly  make  more  splendid  the  illustroua 
name  of  Faraday  ;  a  milb'on  moseagce  daily  over  land  and 
under  sea  served  to  emphasise  the  value  of  Joseph  Henry's 
contribution  to  modoni  civilisiition.  IJIot  out  these  two 
names  alone  from  the  galaxy  of  stars  that  shine  in  tbe 
physical  firmament,  take  from  tbe  world  the  l>enoSt«  of 
their  investigations,  and  the  civiliaalion  of  the  present 
would  bocomo  impossible.  The  value  of  the  purely  acientific 
work  of  such  men  is  attested  by  the  resulting  well-being, 
comfort,  and  bappinoiiH  of  mankind. 

But  the  mind  can  never  rest  tatiified  with  tbe  fact«  and 
applications  of  a  science  however  iuterosting  and  useful 
they  may  be.  It  feels  an  inward  impulse  to  link  the 
facts  into  a  related  whole,  to  enqaire  into  their  causes,  to 
frame  a  (satisfactory  theory  of  their  correlation,  and  80  to 
build  on  them  a  true  science.  It  is,  indeet),  interesting  to 
study  tbe  history  of  any  scientific  doctrine  and  to  trace  its 
devotopaieiil  frotu  the  crude  notions  of  its  earliest  stages 
to  the  more  refined  conceptions  of  later  periods,  comport- 
ing indefinitely  better  with  tbe  marvellous  processes  of 
nature.  Such  a  history  we  have  in  the  views  which  have 
been  held  regarding  tbe  nature  and  action  of  electricity. 
Tho  traneitiou  from  Lhcgliitinous  ofltuvinm  of  the  sagacious 
Robert  Boyle  to  the  magnetic  and  electric  wuivcs  of  the 
(ireiient,  traversing  tbe  omnipresent  other  with  tho  velocity 
uf  light,  is  not  an  easy  one  to  make  even  in  a  period  of  two 
hundred  years.  For  more  than  twenty  centuries  natur^ 
philoeophcrs  had  nothing  better  than  toe  emission  thootv 
to  account  for  tbe  attraction  exhibited  by  rubbed 
amber  and  other  similar  substances.  Their  notion  waB^' 
that  the  rubbing  of  the  amber  caused  it  to  emit  an  efiluvium 
which  roturnod  again  to  Ita  source  and  carried  light  bodies 
back  with  it. 

In  uue  respect  this  fanciful  attempt  to  explain  electrical' 
action  deserves  commendutiun  ;  for  it  evinces  a  ment 
inaptitude  to  account  for  physical  action  "  at  a  distance,'* 
without  some  intermediate  agency.  Later  philoiopbors, 
nti»fit:d  perbups  Loo  easily  with  mathematical  explanations 
founded  on  the  observed  laws  of  attraction  and  repulaion 
and  not  demanding  a  medium,  did  not  feel  the  same  inUl- 
lectoal  necessity  of  filling  the  space  between  bodius  acting 
on  one  another  either  with  emai>ationB  from  those  bodies, 
or  with  an  invisible,  im|>ondomblo  medium,  suapectad  by 
no  sense  of  man,  but  required  only  to  meet  a  deouuia 
of  his  highest  intelligence.  For  when  tho  Ncwtooian 
philosophy  bad  miulo  tome  ]krogrt!aa  the  doctrine  o( 
unctuous  efHuvia  was  given  up,  and  physicists  acquiesced 
in  the  unexplained  pnnciplo  of  attraction  and  repulsion 
as  projierlies  of  bodies  communiraied  to  them  by  tht 
Uivino  Being,  the  mechanism  of  which  they  scarcely 
attempted  to  explain  ( Pries tluy).  "  Many  superficial 
philosophers  thought  they  had  given  a  very  good  account 
of  electricity,  cobeaion,  and  magnetism  by  calling  them 
particular  spociee  of  attraction  peculiar  lo  certain  l>odies.''t 

The  discovery  of  Stephen  tinty  that  the  "  electric 
virtue  "  could  be  conveyed  along  a  wire  for  several  hundred 
feet  without  sensible  diminution,  and  tbe  invention  of  th* 
Leyden  jar  by  Kleist  or  Cuiieus,  had  the  efl'ect  of  annihi- 
lating many  mushroom  theories  constructed  of  the  slimmest 
basis  of  facta,  The  latter  discovery  diaclosed  a  power  in 
elei'tricity  not  previously  suspected,  and  oxcitod  tho  groatost 
inleTost  both   in    Euro|ie   and   America.     At   this    period 

'Till;  uldrva*  dcLivereJ  to  Soctton  II  of  the  Antnoaa  Aoaocialion 
for  llic  A>f*»uci;in«iit  of  S-sioncc. 

t  l'tie»tlty's  "  HwUii?  ot  8\*ctndtj;'  voV.  w  ,  v- 18- 
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IVaoMin  turnod  bis  attention  to  the  subject,  and  "apent 
more  time  in  diversifying  facte  and  [es«  m  refining  upon 
theory  *' than  soroo  of  liis  Euiu[>caii  L'oritem(H)nric«.  In 
fftct,  be  tclla  us  that  be  was  never  before  en^wed  in  any 
stud;  that  so  totally  engrower)  hii  uttention  and  fais  time. 
Hii  discovery  tbftt  tbe  two  electricities  are  always  excited 
in  equal  quantities,  that  thecbarfie  reeidos  on  tbo  glaas  nnd 
not  on  the  coating  of  the  Leyden  jar,  and  his  oxjvnriniantal 
identification  of  lightning  with  frietional  electricity  excited 
tbo  liveliest  intcrert  abrcad,  and  secured  for  him  the  Copley 
medal  of  tlia  Hoyal  Society;  while  hie  theory  of  positive 
and  nefptive  electricity  made  a  narmaiLent  addition  to  the 
DOntettelftturc  of  the  science.  His  conceit  thnt  n  turkey 
killed  with  the  discharge  of  a  batter)*  of  jars  was  uncom 
nonly  tender  eating,  a  iJiscovery  gravoly  commuDtcatod  to 
the  Royal  Society  by  William  Wataon,  is  not  ao  wall  Itnown, 
a»d  doc«  not  a|)pcar  up  to  the  present  to  have  been  vviificii. 
We  caoiiMt  agree  with  him,  I  am  sure,  when  bo  says, 
"  DOT  is  it  of  much  imporcanoe  for  us  to  know  the  mannor 
in  whkb  Viators  exociituc  bur  Uwa ;  it  i»  etiou^h  if  we  know 
the  lavra  tfaomselvea."  For  the  pursuit  of  the  manner  in 
whtcfa  Nature  executes  her  taws  is  the  rlistinguishinfi 
characteristic  vi  the  science  of  the  present  day.  It  has  led 
to  moot  hrilliatit  discoverius,  iiiid  it  bids  fuir  to  do  more 
than  an  other  agencies  combined  to  show  the  intimate  and 
moamttj  reUtiou  existing  between  the  dit)er«nt  branches 
ofphysics.  We  need  lohe  romindud  oftun  th;itai:cuinuiut«d 
facte  do  not  constitute  a  science,  and  that  utility  is  not  the 
highest  reward  of  scientific  pursuits.  A  bit  of  polished 
Doarble  plucked  from  the  ruins  of  the  Roman  ruUtine 
UiU  is  an  intereiling  relic  ;  but  how  much  more  interestiiiK 
t*i  reconstruct  the  {ulace  of  N'ero  and  to  see  this  (luted 
marble  in  it«  proper  and  dcei^ned  relation  to  the  whole  of 
which  it  was  once  :i  necessary  p^rL !  Scianct;  i*  c4iL.^lriiutivo. 
Iavi  are  derived  from  an  alluntivo  considufAlitm  of  fitcU; 
gerieraliaations  gixiup  laws  undef  broader  relationships  ;  and 
groat  nnnciples  unite  altogether  into  one  related,  inipres- 
nve  whole. 

Fh>m  the  time  when  the  f&mouB  Boyle  cAU;;ht  si^'ht  of  a 
faint  glimmer  of  electric  light  to  the  present,  phyaiciiit.H  have 
beeninpnrsuitof  thecoiiiioctiotibelweeii  light  and  elocti'icity. 
Aa  early  asKewton's  time,  the  ether  wasconceivcd  by  some  to 
bea  very  snbtle  medium  onliiied  to  small  distances  from  the 
surfaces  of  hodiiw,  and  to  be  the  chief  agent  in  all  electrical 
pbenotuona.     But,  says  Priestley,'  "tho  far  greater  numhar 
of  philiisophers  suppose,  and  with  the  eroaleat  prolnbilily, 
lh*t  there  ia  a  fluid  mi  g'nerii  principally  concerned  in  the 
busineu  of  electricity.      Th>cy  ficcni,  however,  though  per 
liaps  without  reason,  entirely  Iv  overlook  Sir  Isnac  Sw 
ton's  ether;   or,  if  thoy  do  not  suppose  it  to  be  wholly 
unconcerned,  thay  allow  it  only  a  secondary   anri   subor 
dinate  part  to  act  in  this  drauM. "     Amuit;;  the  bruiichoa  vl 
knowtedKV  that  this  writer  recommends  us  likely  to  bo  of 
service  in  the  study  ot  electricity  ia  the  doctrine  of  light 
and  colours. 

The  inrontion  of  the  voltaic  luttery  and  Sir  Humphrey 
Davy's  celebrated  esporimont  in  producing  the  eluiitric  arc 
'  itinulated  enquiry  tii  this  s^me  direction.     Mrs.  Somerville, 
hUorricliiiii,  and  olhern,  sought  to  produce  magnetism  by 
ilDmia  of  sunlight,  but  ultimately,  as  is  now  known,   with- 
out success. 

Notwithstanding  these  negative  results.  Faraday  bad 
Rich  a  "sUonc  persuasion  derived  from  philosophical  con- 
■iderstions "  of  a  direct  relation  between  light  and  elec- 
tricity, that  he  resumed  the  enquiry  in  a  moat  searching; 
manner,  with  the  happy  result  of  discovering  the  rotation 
of  the  plane  of  polarisation  of  light  by  raeiLiis  of  magnetism. 
"Thus is  «»tablished,"  he  Bar8,t  "  a  true,  direct  relation 
and  dependence  between  light  and  the  magnetic  and  elec- 
tric forces ;  and  thus  a  groat  addition  [isj  made  to  the  facts 
and  considerations  which  tend  to  prove  that  all  natural 
forces  are  tied  together  nod  hare  one  common  origin." 

It  vat  thus  reserved  for  Fanida^  to  make  those  dis- 
eoveriae  and  to  obtain  that  insi[;ht  into  electric  and  mag- 
netic action  which  were  needed  hy  his  great  disciple  and 
iotarpreter  Maxwell  to  constmot  a  moat  marvellous  theory 
of  the  connection  between  these  t<ro  departments  of 
phjsioal  science. 

■  "  iltst  of  Elect.,"  vul.  ii.,  p.  S2. 


Respecting  the  failures  to  obtain  magnetiam  from  the 
direct  action  of  sunlight,  to  which  allusion  has  been  made. 
Maxwell  eayatliat  we  should  not  «x{>ect  a  different  result 
because  the  distinction  between  magnetic  north  and  south 
it)  one  of  direction  merely  ;  that  there  is  nothing  in  mag- 
netism indicating  such  opposition  of  properties  as  is  aeon  at 
the  positive  and  negative  polos  of  a  batterr  in  electrolysis ; 
that  even  right  and  left  handed  circularly  polanned  light 
c:innot  be  considered  the  analogue  of  the  two  pole*  of  a 
m.^not,  for  the  two  polariso-l  rays  when  combined  do  not 
neutralise  each  other,  bat  produce  plane  polarised  light 

It  may  be  said,  however,  that  if  a  right  hanrled  circu- 
larly polarised  my  prodncoB  magnetism  in  one  direction 
and  a  luft-handed  ray  in  tho  opposite,  then  the  conibin  itioti 
nf  tho  two  rays  may  neutralise  their  magnetic  efTnct, 
ina.<tmuch  as  plane  (wlariBwl  light  may  have  no  magneUe 
influence.  Prof.  J.  J.  Thomson  has  latoly  shown  matho- 
matically*  that  a  circularly  polarised  ray  does  have  a  mag 
netic  efTect,  but  that  it  is  ao  small,  even  with  strong  sunlight 
u  to  be  much  beyond  tho  limits  of  experiment ;  and  Mr. 
tihclford  Bidwollt  has  produced  a  bar  of  iron  in  such  an 
exquisitely  sensitive  magnetic  state  that  magnetic  chaiigea 
are  certaiidy  |>rodu«ed  in  it  by  the  direct  action  of  light- 

This  ho  baa  accomplished  by  rendering  the  bar  more 
susceptible  to  magnetic  influences  in  one  direction  than  the 
other.  We  may  not,  I  venture  to  affirm,  bo  without  hope 
that  mugnctism  and  electric  ciurente  may  yet  be  evoked 
by  the  direct  agency  of  sunlight. 

Faraday  was  deeply  convinced  that  space  has  magnetfe 
properties,  and  that  the  space  or  medium  round  u  magnet 
is  as  esseiktial  as  the  magnet  itself,  being  a  part  of  tbs 
magnetic  system.  To  him  all  magnetic  and  electric  action 
took  pluve  by  contiguous  particles  along  lines  of  force. 
''  What  that  magnetic  medium,  deprived  of  a^l  material 
snbijtanco,  may  bo,  I  cannot  tell,'  he  saya,[  "perhapi 
the  ether."  No  doubt  existed  in  Faraday's  mind  that 
th&se  lines  of  force  represent  a  state  of  tension;  but 
whether  that  tension  is  :i  static  state  in  the  ether,  or 
wh'-tbcr  it  is  dynamic,  resembling  tho  line*  of  flow  of 
u  Riirrcnt  between  the  pole-i  of  a  battery  immersed 
in  a  conducting  fluid,  was  uncertain.  Ho  inclined,  however, 
to  the  latter  view.  Ue  was  thus  led  to  advocate,  Chough 
not  without  hesitation,  the  physical  nature  of  lines  c4 
force. 

Faraday's  discoveries,  and  bis  method  of  regarding 
all  magnetic  and  electric  actions  u  proporated  through 
a  medium  by  means  of  contiguous  parts,  Dave  heen  of 
the  utmost  productiveness  They  have  revolutionised  the 
•ciencu  of  electricity,  and  have  been  the  moet  potent 
factors  in  the  gcniisis  of  a  theory,  including  all  radiant 
energy,  which  has  recently  received  such  remarkable  and 
concUuivo  couhrmation.  flis  name  has  become  almoat  a 
household  word.  His  earnest,  unaelflsh  life  has  added 
unnumbered  millions  to  the  world's  wealth.  Uis  ideas  and 
wor<h,  which  have  been  inttrumenta  in  the  bands  of 
phtloeopbers,  have  become  the  current  coin  of  the  com* 
mercial  tyro,  who  talks  as  glibly  about  lines  of  force  and 
the  magnetic  circuit  as  if  be  really  k.iew  something  about 
them. 

Fruitful  a^  Faraday's  ideas  Vwre,  they  yet  awaited,  a. 
mathematical  interpreter  for  their  highest  development. 
A  good  Providence  sent  James  Clerk  \laxwelt,  whose  bril- 
liant mathematical  ability  was  eipuilied  by  his  philosophic 
insight,  his  poetic  feeling  and  imagination,  his  profound 
sincerity,  and  his  great  sympathy  with  uuture.  Hear  him 
sing  at  Aberdeen ; 

"Aloseon  n  hillMde  of  heather. 

1  la/  with  dnrk  ihauglitA  in  my  mind. 
In  the  niidat  of  the  b«iauti/ul  weather. 

I  VBs  deaf,  I  was  dumb,  I  was  blUul. 
1  knew  licit  the  glorias  around  me, 

I  cutintud  tho  world  as  it  seems. 
Till  a  npirit.  <i{  melody  Tounil  tnv. 

And  lAii^ht  niu  in  vui'ins  and  drums. 

"  Fur  tbo  sound  of  a  chorus  of  voicee, 
Camu  gntberin^c  up  from  below. 
And  I  heard  how  all  Nature  rejoicsa. 
And  moves  with  a  muslul  flow. 

t  Loodim  BlsctriciaK,  V.uOi^.'UsS. 
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Oht  itraiiKe!    We &re  lo«t  in  deluatan, 
Our  watTs  tniA  our  dninifa  arc  irrong, 

Wc  «ro  drewuing  in  wilful  confusion 
Tlie  noI«B  of  that  wonderful  Ming." 

To  ipprecinUt  Maxwell'!!  retiiUon  to  theories  of  electrical 
action  it  is  desirable  to  take  a  retrcHpcct  of  tho  views  thiil 
have  been  bold  regordicig  its  na.tiir«.  Tbroc  |>criods  in  tbc 
history  of  these  views  may  roadily  l>c  distinguished.  The 
tint  was  jntrwluced  by  l>r.  Gilb^  in  1600  and  it  loste^I 
about  235  yttn.  The  little  that  was  known  provioiu  to 
(lilbeit  constitutes  only  the  preface  or  introduction  to  tiie 
history  pPO[)er.  Neai-ly  three- fouilli!:  of  this  jieiiod 
wu  utterly  barren  uou  unfruitful.  It  know  uothiiiL- 
better  than  unctiiou)  ofHu-v-ia  and  electric  atuioK- 
pher«B.  In  the  Latter  half  of  the  jiorint)  the 
Nevrtonian  pbilosopky  hod  become  the  orthodox  doc- 
trine. The  great  auocess  atteniliiig  the  mathematical 
investieitioiu  founded  uixtn  the  law  of  invemo  sciuares 
naturally  carried  with  it  tnc  acceptance  of  the  iinderlyiti^ 
byitotbcaiK  of  "  inction  at  a  distance."  There  were  not  lack- 
ing, indeed,  men  of  deeper  philosophic  insight  who  denied 
this  doctrine,  whioh  they  looked  upon  as  entirely  nnphilo- 
sopbical.  and  which  must  utterly  bur  tbe  way  to  uny 
enquiry  into  the  process  by  which  the  kw  is  esocutwi. 
Action  at  a  distance  by  attraction  or  repnlsion,  \arying 
inversely  u  tiiti  squiire  of  that  distance,  luciiis  an  ulttmaU; 
fact  not  admitting  of  farther  analysis. 

Tbe  second  |)eri(Ml  was  one  of  contention.  It  began  not 
!Vitb  the  LUportaut  diHcovery  of  cuii'cnt  ulccliicity,  nor  of 
the  electromagnet,  but  with  the  i>hilosGpbicaI  molaodB  and 
concepts  of  Faruduy.  The  physical  poRtutates  of  the  m.itbe 
DUitifal  school  were  entirely  alien  to  the  view.s  which  he 
iidopted.  "Famday,  in  hiif  mind's  eye,  auw  lines  of  force 
traversing  all  space  where  thu  muthematiciana  saw  centres 
oHorce  attracting  at  a  distance;  Faraday  saw  a  medium 
where  they  saw  nothing  but  disUnce ;  Funulay  nought  the 
aaat  of  the  pbenomeim  in  real  actions  truing  on  in  the 
medium,  they  were  Batiatied  that  they  bad  found  it  in  u 
IKPwer  of  action  at  a  diatancv  iuipiesaed  on  the  electric 
fluids."*  Pi'ior  to  Faraday  thtt  Hupixirtera  u(  a  medium,  to 
explain  electric  and  mwnetic  action,  were  always  thrown 
out  of  court  for  lock  oi  evidence ;  Faiufluy  gave  them  u 
legal  standtug  by  furninhing  the  fucUt  and  avidencu  un 
iraiehthey  could  wellafTonl  to  base  their  case. 

The  corfruKular  tbeoi^  of  light,  which  bad  shown  ench 

remarkable  vitality,  wax  now  in  the  hut  sUtueti  of  a  fatal 

disease  due  to  indigestion  and  lack  of  assimuation.     Fou- 

cault  finished  it  off  in  1^(>5  with  his  crucial  expei'imont  to 

decide  upon  the  relative  velocity  of  tight  in  air  and  wat^r. 

The  imdulatory  tbeor}-  was  thus  fully  established,  and  the 

doctrine  of  rdoianl  energy  in  general  began  to  be  cleoi'Iy 

apprehended.    The  gmia  generalisation  of  the  couoerva- 

iou  of  energy  vras  looming  up  all  along  the  horizon  of 

eicnce,  ov  the  towers  and  epires  of  a  great  city  appear  to 

rise  out  of  tJie  eea  to  a  traveller  appixiaching  the  land. 

Victory  vnx  ready  to  perch  on  the  banners  of  an  army 

coutendiog  for  the  etbor  doctrine — not  a  decimated  army, 

linit  one  conatantly  augmenting  in  numbera  by  deeerters 

•  from  the  enemy. 

(To  ht  amliKiud.) 


THE  ELECTRIC  LIGHT  IN  AUSTRALIA. 


Tbtt  DaHv  Tdrympli  at  Sydney  has  recently  erected  new  and 

jDominodiuufl  |irumiMw,  whitili  are  lighted  aolvij  by  eloctricity. 

■  tb«  upijuiiie  of  ilitHit)  buildinip  a  iiumbar  of  yenllemm  weru 

fbiTited  la  view  the  plaou  and  the  arrangements.     It  in  iievdlou 

jhere  to  refer  to  the  ^ener&l  work  of  a  uewspaper  uffiee.     We 

will  ounfine  our  remsrki  to  the  engine  and  dynanicrooin.     The 

(ormor  is  entered  from   lh«   mciehine-rooDi,   and  contains  two 

&no    iH>iiii-p'>rt«bE9    engines    by    Konrlor    and     Son.       These 

wiginvs  «ru    nf   20    h.p,   uacli,   anil   ore  capable  of  workmg 

up  tu    70  h.p.      Tlioy    are    fitUtd    with     Hartnull'R    pntunC 

Lgovemon,    and    with   autouatie    eipansion    gear    on    both 

Et^liodera,   su    as    to    give    porfaot    ngnUri^    in     working 

[and   Ihxit   seoure   ■teadinoss    with  Che  ^eetrio  light     Tbt»a 

J-engines  aro  also  groas  oonneotvd,  so  that  the  steam  from   one 

'  jK^r  ho  tttruad  into  the  other  and  pw  rwrtri.     Large  piping  eom- 

maaicMttM  from  one  boilor  tit  tlio  othw,  and  the  advantage  of 

'  Vmxwmtrt  "S3KtriaityMadUatfntti«ni,"p.  10, 


ihia  ci>nnection  is  easily  exiiaiued.  Sujipoaing  one  engine  to 
break  down  when  in  full  steam,  the  jiuwei'  is  not  MBat«d,  for 
the  steam  from  tbo  boiler  of  the  disabled  engine  may  be  turned 
intii  the  other  ongLne  and  thus  utilised.  Those  engioea  may  bi; 
run  iwgethcr  or  !Kipan»U-]y. 

From  the  i-n^iwe  t"  t-he  dyiiuniii-r>Mnii  is  but  a  stop.  The 
inatjdlarioiL  t*  by  Oixmipton  and  On..  <A  Cliulniaferd,  and  it  wm 
titled  up  by  llarnsiiii  and  Whiitiii,  Austnilijui  agenU  for  tbe 
cmuiiany.  There  are  Iwo  dynamos.  One  tti  them  iir  capable  of 
ftsnying  dOO  inondescenl  litEhta,  and  from  this  the  whole  offloe 
is  lighted  direct.  The  other  is  .in  arc  light  machine,  and  it  runs 
tliu  pnwcKiil  arc  Umjis  sitmit«d  Immediately  in  front  of  the 
buililiniz,  TliiK  ]ntt«r  machin<>  will  als>!  be  uuhI  for  charging  the 
ai'cttiiiumtijni,  wtiicli  will  contjtin  sii  hiiiiit'  stip^y,  so  that  in 
the  event  >i{  any  nooiilenL  L<i  the  uioeliiiiory  ttiv  oHiee  will  not  bo 
left  in  darkuesi.  There  la  iiu  ^i\m  un  tlie  preraisos,  the  manage- 
ment depondinjj  %ii\v\y  n\nnx  the  electric  light  and  the  complete- 
nsM  of  their  jjeiieraJ  arrsnj^ementa  in  ouimeotion  thertiwikn. 

It  will  be  MS  well  to  state  lymcisely  the  prorisioQ  nuide.  In 
the  tint  place,  there  are  the  dupliculo  engines  previouily 
■piikvn  iif,  Ixith  uf  which  are  cunniKitwl  with  tb«  olectnc  lighting 
apiHimtu4  mid  either  can  Iw  run  itideptndontly  uf  tbe 
ulner.  One  iiioy  be  thn-wn  out  and  the  otlicr  inte  gear 
immediately.  The  inoohine  used  for  chitrging  the  occnmu- 
lalon  may  be  woiked  if  re>:]uir»<].  It  would  iherefon 
be  neoessary  for  twr^  engines  or  two  dynamos  t'>  break  down  to 
Mfriously  mt«rfere  with  th«  electric  lighting  of  the  eslaULih- 
mATit.  Even  thvn  thei'9  wijidd  bn  the  six  hfiurt'  ivpply  in  the 
iwcumulAt^rs  to  fall  biAck  u[>un,  nxtA  it  \»  nnly  rsas'tnablo  tA 
iuppi.oiv  ihnt  during  the  sii  h->iirs  thus  provided  fornnyaoci- 
deiit  tti  the  iiiuohiiiey  onuld  be  nimiivd.  Cunoequrntly,  it  will 
be  seen  tliat  it  will  require  an  extraurdinary  combiiiation  of 
advei-«»  circuiustAttoes  Ui  totally  deprive  the  u^m  of  the 
eloctric  light  evon  for  it  abort  spivcg  of  lime. 

There  ■•  another  advanUtge  iu  couneotioii  with  this  sUjrauv, 
and  thitt  a  most  important  one.  Su^tpoung  the  weather  to  M 
particulnrly  dull,  and  it  in  found  ueutHUwry  to  light  up  the  base- 
ment. Having  the  ac«umulatL>ni,  thtrie  will  be  nu  occasion  to 
start  the  inochniery  to  run  tliu  dynamutt.  Un  Saturday  night, 
tou,  when  buuuoss  is  carried  on  only  iu  part  of  the  buildwg, 
thsro  will  be  ni>  need  tu  work  the  clvcti'ic  li^ht  plant,  the 
socumulaton  ngnin  pro^-idiiig  for  the  illumination. 

The  wires  ui  coimuctiijii  with  the  eleotric  light  installation 
have  bni>ii  i>ut  up  atricl-ly  in  accordniioe  with  tne  rules  of  the 
Cire  i)flk-e,  and  tht-y  itrv  siiunl  lii  currying tnice  as  m»oh  current 
M  thedynanios  can  ^Ive. 


NEW  COUPANIES  REGISTERED. 


Wrexbon  a»d  Dlstrlel  BlMtrle  Sappljr  Cempony,  Limited.— 

Rngintcn!'.!  bv  A»l>ott.  Jriikim,  nnd  Co.,  9,  Now  ■inn,  Stmwl, 
W,i:..  witli's  capitttl  of  £20.000  in  £5  shanut.  Olywt :  to 
form  ceatrrfl  in  Wrcilioni  or  itltliin  the  siirronnding  htindml  ef 
BroiiilleM  St  nhtcli  rlFctricpoirei  msf  lie  generated  and  distribnlod. 
Kegl»tor«ii  without  artiulM  of  usiocistiou,  and  ooasctaontly  the 
[«eii]Bti4n  ul  t»bly  A  iu  lli»  llret  «li»>Uil«  of  th«  Cwmi'aniM'  Act, 
1862.  sjiply.  


CITY    NOTES. 


BrosUlan    Sabmorlne   Talegrapli  Com  pony.-— Ths  r*cei|>ts  for 

the  Hcok  SQiJod  I>»ueijiWi  27  finioadtpil  to  £5,027. 

West  Coast  o[  Amsrloa  Teloarapli  Conu>aiiy.  UmlMd. — The 
Director*  of  this  CoriipanT  hovr  doDlirwl  ■  »cconil  intrrim  dividcml  of 
5b.  i>ei  Hhsrc  in  rM|Mct  ef  1689.  tax  frsr,  ptyshlc  on  tim  9th  Inst. 

Dnltod  BlVBT  Plate  TeleplieBa  Comptuiy.  LbxUted.- The 
DiicolomhaTcdcclnrcd  mi  inl.Piirn  liividi-iiil  fnr  lUt^  hiilfycar  widijig 
tJcjiCfiaibar  30  nf  2  \«ij  out.  Hiciii);  '2.i.  |>ci  .iliiir<0<  t;u  dw,  i>a}.iblo  ou 
tlio  l&th  iiisL 

Western  and  BraslUao  Xslesropti  Gompaay,  Llsolted. — Tlis 
rccfipti  o(  this  l'«uijuliy  for  the  wcok  eolcd  ii«jc«nibir  27,  sfler 
il«'KlJtill|!  thn  fifth  uf  the  gras;  receinta  |t«y*bl«  ta  the  London 
risttno-Brstitisn  Telegraph  (Sinpsay,  Lunilert,  wero  £3,683. 


COMPANIES'  STOCK  AND  SHARE  LIST. 
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NOTES. 


ZROSibJir  CaUt, — U  is  rumoured  that  the  telegraph 
•hip  has  brotten  the  cable  in  Uying  it  botwoon  Zanribar 
and  Momliassa. 

Bttonebont. — Tbo  French  Miiiisber  of  Agnculture 
lately  opened  the  central  electric  stution  at  Uonncboat 
(Morbibiin),    The  light  gives  great  ita.tiifactioD. 

Beverley.  — A  motion  by  Mr.  Aniott  before  the  Beverley 
Town  Council  with  respoct  to  the  lighting  of  the  town  hy 
elaetricity  wai  not  Moondod.  The  matter  will  be  brought 
Dp  again. 

Indijui  TeleKrapha.—The  advisability  of  putting  the 
Indo-Eiiropoau  and  the  Indian  teloj^ph  ayHteiiu  ugain 
under  separate  admintBtrative  heads,  either  being  enough  to 
employ  a  chief  of  its  own. 

Ship  Lighting.— The  "  Pelican  "  sloop  is  leaving  for 
the  West  Iiidiea.  At  liermuda  she  will  join  the  A<|Uadron 
Slid  go  into  the  dockyard  to  be  fitted  with  her  oloetric 
light  gear  which  she  is  taking  out  with  her. 

Boston.— The  Boston  (U.S,)  Boiii-d  of  Uiiderm-itcrB  hiui 
petitioned  the  Mayonind  Council  to  make  »n  appropriatioji 
to  remove  tha  nut  oolloctiorii  at  dead  overhead  wiroB,  and 
to  systematically  regidato  all  oloclric  wii-ea  in  use. 

Death  from  HorphiA.~Mr.  J.  M.  Hoist,  engineer 
and  electrician  o(  the  Great  Northern  Tclogi-Aph  Company, 
and  who  hu  lately  boon  acting  m  manager  in  Shanghai, 
hat.  died  in  bis  fortieth  year  from  an  oveixloae  of  morphia. 

Swauisea  Tenders.— The  Swiin»ea  Town  Council 
have  resolved  to  apixiint  it  mib-committeo  to  prcika.ro  speti- 
fientjotis  and  receive  tendoru  lor  the  puipoao  of  lighting  by 
etoctricity  the  streetR  in  Schedule  A  of  the  Swansa*  Lights 
ing  Order. 

Anglo-Anerioan  Telflgraph,— Ur.  ChHtles  Burt  biw 

retired  from  the  firm  of  Birclmni  and  Co.,  and  from  pntotico 

a  solicitor.     He  has  been  apfKiinted  a  director  of  the 

'Anglo- American  Telegraph  Company,  in  place  of  the  lata 

Sir  Daniel  Goocb. 

Electric  Tramways  at  Hanover.  —  Me«era. 
lUiHm^n  et  Cio,  have  applied  for  a  concession  of  four 
new  lines  of  tramway  at  Hanover.  Inside  the  town  it  is 
intended  to  use  electric  traction,  wbitb  will  be  changed  out- 
aide  the  town  to  steam  tructioii. 

Royal      MeteorologionJ      Society, — ^The     nntiual 

genera]  meeting  of  the  society  will  bo  held  at  'it,  Great 

Goorge^lreet^  Westminster,  on  Wednesday,  the  1 5th  inst. 

Tlw  preudent  (Dr.  W.  Marojt,  F.E.S.)  will  deliver  an 

lou  "AtmoBphoric  Dust,"  which  will  bo  illuatrat&d 

iy  a  nnmber  of  lanlern  slides. 

Setaanaohieff  Battery. — An  extrxordiuiuy  geoond 
lag  of  the  SchiiiiscbioflT  Electric  Battery  Syndicate, 
jmJted,  was  held  on  Monday  at  the  officos,  4 1,  Basinghall- 
street,  E.C.,  for  the  purpoee  of  coniiidering  a  resolution  for 
the  volnnUiry  winding  up  of  tbe  comjtany  and  lbcap]Kiint- 
,  mout  of  liiiuidators.  Hepnuentativus  of  tbe  press  were  not 
Inittod. 

Spain. — An  international  bureuu  for  matters  conneeted 

with     elcctiifity    has    Iwen    cstatjHshed    al    Ouadaljara. 

Tbobe  who  wish  to  know  of  electrical  work  in  Spain,  and 
I  ^ireed  s  knowledge  of  their  goods,  cstalt^ues.  etc,  or 
itend   their  Spaubh    connection,  should  address,  with 

envelojie  for  reply,  the  Diroetor,  M  J.  Diai^  107,  FlMa  de 

Jaiidennes,  Guadaljara,  S/nj/j. 


Stookport  Combats  the  Orders. — The  Mayor  of 
Stockport  and  Colonel  Turner,  together  with  the  Town 
Clerk,  went  aa  a.  deputation  to  call  on  Sir  Thomu  Bloom- 
field  with  respect  to  etoctric  lighting.  Savorn.!  companies 
wore  applying  for  provisional  orders,  and  it  was  thought 
necessary  for  the  Council  to  combat  these  orders.  Tbe 
interview  was  reported  as  aabisfaclory. 

Electric  Traction. — The  /Juify  Nem  has  a  king  and 
appreciative  article  upon  the  oloctric  tramcart  now  work- 
ing on  tbe  North  Metropolitan  Tiamway  Compaay'i  line  at 
Barking-road,  Canning  Town.  It  states  that  the  Liverpool 
trumways  will  shortly  be  fitted,  and  incidentally  hints  that 
the  Electric  Traction  Company  will  ehortly  be  coming  out 
with  a  capital  ol  half  a  million  to  deal  with  tbe  coming 
work  in  electric  storage  oars. 

Edison  Station  Burnt. — The  down  town  station  M 
tlie  Edison  Electric  Li^'htiiig  Com])any  of  New  York  caught 
tire  on  Thursday  last  week,  and  was  completely  destroyed, 
rotutting  in  a  loaa  of  lOO.OOOdnls.  The  station  occupied 
two  four-storey  buildings,  and  supplied  electririty  to  18,000 
incaudeeceut  tamits.  Tbe  flrfl  fttarted  in  the  dynamo-room, 
but  how  ib  broke  out  ia  unknown.  It  was  the  intention  of 
tbe  com[>any  to  rebuild  the  station  in  the  spring,  making  it 
fireproof. 

Bmsaelfl — In  n  recent  meeting  of  the  Commmul 
C&uncil  of  BruHsels,  M,  Janssen,  director  of  public  warks, 
uunuuriced  that  the  electric  light  would  bo  instaUed  in 
Brusaela  by  the  end  of  the  year  1890.  The  town  will  re- 
serve for  iU  municipal  station  a  £uiio  of  a  quarter  of  amilo 
radius  from  the  Market-place.  This  area  comprises  nearly 
all  the  tbeatreft,  tbe  largest  shops,  »«  welt  aa  the  boulevards 
ol  the  centre  ol  the  town — in  a  word.the  whole  of  the  moat 
|>roJitable  rpiarter  fovan  enterprise  of  electric  lighting. 

Municipal  Station  for  Ayr. — The  Ayr  Town  Council 
have  obtained  from  the  Board  of  Trade  a  provisional  order 
for  lighting  the  burgh  with  electricity.  The  compulsory 
urea  embraces  IlighKti'eet,  Newmarket-iitreet,  Sandgate- 
straet,  the  New  Bridge,  and  M.iiii.street  (Newton).  The 
oixler  provides  that  the  mains  for  wires  he  laid  within  two 
yeai'S,  and  that  the  undertaking  might  be  transferred  to  a 
company.  £6,000  is  the  sum  named  as  neceaeary  for 
starting  tbe  work.  This  can  be  inci*easQd  as  tbe  area  of 
lighting  is  enlarged.  A  committee  is  considering  the 
subject, 

CommnuteatloB  i^th  the  Far  WBst,~The  com 
pletion  of  the  Canadian  Piicific  Railwuy's  telegraph  lilies 
bctwucii  Montreal  and  Canso  practically  gives  Canada  an 
Atlantic  cable  of  her  own,  connecting  as  those  tines  do 
with  the  Commercial  Cable  at  the  latter  point,  and  render- 
ing unnocessary  for  the  future  tbe  roundabout  telcgraphis 
route  by  way  of  New  Vork.  The  company  now  possewos 
wires  from  the  Atl.intic  to  the  I'acifiu,  and  such  an  impor- 
tant saving  in  time  is  nude,  says  tbe  Financial  iViruu,  that 
this  means  of  oommuniciition  is  bouml  to  be  used  in  future 
for  all  telegraphic  business  between  Europo  and  Canada, 
nud  u  largo  [lart  of  the  bniincss  with  tbo  Far  West. 

Train  Indicator.— A  nbw  indicator  for  watching  the 
progreea  of  the  trains  has  been  invented  by  Prof.  Pico,  says 
L'h^tniatr  Coineii.  A  wire  is  placed  along  tbe  line  with 
an  intcrruptor  at  each  half  kilometre  or  half  mile  aa 
doairul.  Tbe  train  in  jioaeiug  breaks  the  co»t.act  and  axfbiaik 
the  cirtiuiu  At  \.\iq  «\a^oi\  %  ^vi2i  V^k.^  "mw^^  \a  '^ 
divided  inVo  at  mwx^-  ws<i\\Qvte  wi  ^V«\w&\fl*\v.*jKCTv\\!^*w*. 


Thfi  di&I  would  also  bear  tbe  stations,  and  show  their 
retpective  distoacM.  Th«  mechaniem  consists  umply  of  a 
Btep-bjr-step  olectrieal  novemont^  nnd  the  nc«(llfi  of  the  dial 
adrnices  as  the  train  advnnoGH,  showing  at  the  heitd  niHce 
both  the  position  of  the  train  and  the  times  of  arrival  and 
deporturo. 

The  X^te  Charles  I>over, — We  rej^ot  to  notice  that 
Mr.  Charles  Lever  died  on  Sunday  at  tba  house  of  hia  father, 
Mr.  EltJB  Lever,  Colwyn  Bay.  The  docensed  arrived  on 
Saturday  to  visit  hiit  father,  who  had  be«ii  ill  for  some 
time.  On  goin^;  to  bed  Mr.  Charles  Lever  ap]M)ari>d  to  bo 
in  his  usual  hoa.Itb,  but  in  the  morning  he  was  found  dead 
in  hiii  h«d.  The  c&uite  of  death  in  ftULted  to  lie  heart  dt- 
S0ia!te.  Mr.  Charles  Lerer  was  well  hnnwn  in  the  electrical 
TTorld,  and  had  invonfcod  dynamos  and  arc  lamps.  Ua 
tmvolled  wrtenaivcly  through  the  State*,  and  bad  some  ox- 
periviice  in  installations  cuRnocted  with  collieries.  Mr. 
licvcr  wu  a  member  of  most  of  tbo  electrical  wicietieB  of 
Europe  and  Amcriai. 

Privat«  Stations  At  llieeds,— While  the  Leeds  Cor- 
poration arc  busy  considering  what  is  to  be  done,  several 
private  6rm6,  who  seem  Ui  buve  become  tired  of  waitinf{  to 
see  what  the  Corpuration  or  the  electric  lighting  com|]anies 
may  do,  are  seltitig  about  providing  themselves  with  the 
new  Ught.  One  of  tne  most  extensive  of  these  private 
nodertaldngs  is  that  of  the  Trcvelyan  llotol  Compsiny,  who 
propoM  a  few  weeks  hence  to  illuminate  iriKido  and  out  all 
the  buildin};!)  extending  from  Bri^ate  to  a  point  near  to 
White  Ilorse-street,  on  tbe  south  side  of  Boar-lano.  (higinoa 
of  from  IG  h.p.  to  30  b.p.,  and  the  rot)uisite  dynamos  and 
other  machinery  are  Itoing  placed  in  the  bnBCtiient  of  the 
hotel,  and  the  work  of  laying  the  wires  ift  in  an  advanced 
stage. 

Keawdek. — The  Keawick  Electric  Light  Conn«iiy 
commenced  their  supply  of  the  lij^ht  to  the  cotisumcm  in 
tbe  ooub-e  o(  the  town  and  at  the  Keswick  Hotel  on  Mon- 
day last  The  trial  went  ofT  without  a  hitch,  and  the  light 
was  steady  and  bri|*ht,  and  givos  the  greatcet  eati«faction  to 
the  ecMwimers.  Tbe  station  will  now  be  run  every  night.  The 
Keswick  central  electric  station  is  interesting  to  electrical 
engineei-H  us  l>oing  the  Brst  public  central  station  in  Kngland 
to  be  run  by  mcana  of  wutor-iKtwer.  The  |>ower  in  tbia  ca&c  is 
supplied  by  a  "  Victor  "  turbine  fixed  in  the  wall  of  the 
station  horizontally,  and  fitted  with  countWBhaftinj^.  ITie 
st^ou  haa  been  carried  out  under  the  superintendence  of 
Mr.  Edward  Cowan,  of  Mewrs.  Kawcui  and  Cowan,  engi- 
neers, Chester. 

MesBrs.  Poole  and  Whit«. — Tbe  now  firm  of  this 
Dame  who  have  started  in  Hroad-»lrect,  Cheapside,  aie 
laying  themselves  ont  for  wholesale  electrical  aiipplieR. 
They  are  not  inexpcrioucod  in  this  direction,  although  bhoir 
names  arc  not  yot  well  known  as  a  firm.  Mr.  T.  O.  I'oolo 
has  been  manafjor  of  the  supply  dei)artment  of  Messrs. 
Woodbouse  and  Kawson  for  some  years,  and  Mr,  W,  White 
has  also  lately  )>een  for  several  years  with  tbe  same  tirni, 
being  the  inventor  and  joint  jntentoo  of  the  "(1"  anil 
diamond  switches  lately  brotigbb  out,  and  was  the  manager 
of  their  switch  deixirtment.  The  linn  have  secnreH  some 
good  roomy  promises,  and  we  saw  on  our  visit  some  very 
useful  and  neat  designs  for  ceiling  roses  and  switches,  of 
which  they  arc  makini;  sjtecialtie^ 

W«atuiKhouae  Aroa.  —  The  Westinghouse  Electric 
Company,  says  the  Xew  York  Ewjinffriwj  Nrm,  is  intro- 
dudngr  »  newl_y.j>atent6d  system  of  electric  lighting 
l»y     art'      Jampa,        Tbo     dynamo     is     constructed      to 


deliver  the  required  number  of  amperes  whether  tbfl 
machine  is  supplying  oue  lamp  or  its  full  load, 
and  a  short  circuit  cannot  destroy  the  artnatare  by 
overhealjng,  The  dynamo  is  automatic  in  regulation. 
The  lamp  is  entirety  new  in  design  and  superior  in  efficiency 
to  the  lamp  in  use  ;  the  carbon  lasts  for  three  nightn,  and 
the  mechanism  is  very  simple.  It  is  so  connected  in  the 
circuit  that  it  will  not  tiansmit  a  shock  to  a  person  cnming 
in  contact  with  it.  and  lamps  varying  from  600  to  ri.OOO  cp. 
can  be  ojwrated  on  the  same  circuit.  ^h 

Eleotrioity  in  Affrioaltare.— The  el&ctric  light  halH 
been  adopted  in  the  agricultural  work  of  the  dejianraent 
la  Sonmie,  Fninco.  The  AssainviUiers  Farm  comprises, 
bo.>iidcs  granarie-t,  .^Ublcs,  etc.,  a  distillery,  which  works 
night  and  day.  Before  tbe  introduction  of  electric  light 
petroleum  was  used,  at  a  cost  of  13Jf.  a  day.  At  the 
present  time  the  whole  of  the  buildings  are  lighted  with  48 
tncandencent  lamps  of  SO  c.p.  The  dynamo  is  driven  by*) 
5  h.p.  engine  already  on  the  premises,  and  the  coat  of  nm- 
ning,  without  counting  interest  or  depreciation,  ia  only  9f. 
per  24  hours,  comprinng  onginemao  3f.,  and  coal  Gf.  'lite 
saving  of  IJf.  per  day  in  three  years  wdl  pay  the  whole 
coat  of  the  installatiun,  which  vfiA  fittoij  for  3,^00f.  (about 
il30).  The  examjile  is  likely  to  lead  to  extension  of  the 
employment  of  electric  lighting  in  agricultural  oporatioiu 
ill  the  department. 

Incandescent  Lamps  as  Hat  Irons,~A  useful 
domestic  diecovory  is  announced  in  tbo  New  York  Electrical 
Ilerii-w,  Iwiiig  no  less  a  one  than  that  you  can  iran  a  silk 
top-hat  with  an  incandescent  tamp.  An  enteqirising  young 
oloctrician  in  Washington,  recently  marriod,  who  liitd 
occasion  to  8]}0nd  the  evening  down  town  with  some  friends 
from  Now  York,  was  shocked  to  find,  as  he  was  about  to 
gn  bnmn,  lh:tt  his  new  silk  hat  hnd,  in  somu  unexplained 
manner,  become  badly  rumpled.  Shops  that  "block  your 
hat  while  you  wait "  bad  longed  been  closed  and,  for  a 
momotat,  Benedict  was  in  distress,  but  hia  ingoauity  did 
not  fait  him.  Stepping  into  a  restauratit  lighted  by  elee- 
tricity,  he  soon  found  an  incund&'^cont  lam|>  attached  to  : 
loug  llexiblo  conductor,  and  with  this  he  deftly  aud  quickly' 
iionnd  out  the  wrinklos  from  his  battered  tile  and  hastened 
home  to  his  waiting  wife. 

Rival  Companies  at  Newoa8tle.~At  the  Newcastle' 
City  Council,  on  Tiics<iay,  in  answer  to  a  question  as  to 
whether  tbe  Council  was  not  creating  a  groat  mono[)oty  by 
allotting  certain  streets  to  each  electric  lighting  company, 
Mr.  T.  B.  AVintcr  aaiil  the  Corporation  had  not  allotted 
certain  streets  to  either  of  the  electric  oompanios,  and  con- 
sequently there  was  no  mono[HiIy  created.  The  Town 
Intprovemorit  Cummitteo  presented  a  report  relative  to  an 
application  to  the  Bo;ird  of  Trade  by  the  Nc-lhern  House 
to  Huusi!  Ktectficity  Com[>any,  Limito<l,  for  a  [tro\isiotud 
order  authorising  them  to  supply  electricity  within  the  city. 
The  committee  did  not  think  it  desirable  that  a  third  com 
{uiny  should  supply  electricity  to  Newcastle.  They  there 
fore  recommended  ihat  the  roiiuisito  objection  be  served  U> 
the  Board  of  Trade.  Alderman  Newton  waa  not  sure  that 
thoy  should  object  to  a  third  company.  On  the  motion  of 
.A.ld«rm^n  Hamond,  it  was  agreed  that  objection  be  lodged 
with  tbe  BuHni  of  Trade  in  order  to  estahliRh  a  loew  standi, 
and  that  in  the  meantime  the  ropoil  stand  over. 

Tho  Federated  Institution  of  Mining  Enerineers. 

This  newly-formed  organisation,  which  has  a  membership 
of  l,3fiO,  has  fixed  upon  Sheffield  as  its  first  meeting, 
iiioco.      The  general     business   will    be   transacted  at  a 
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sueting  (o  be  held  at  the  Roj-at  Victoria  Ilotol,  nn  the 
32nd  iiiat.,  when  Ibe  followiug  [upora  will  l»  raul  ; 
"On  the  OeoIoRy  oi  the  Yoikahiro  Coiil  FioUi,''  liy  Mr. 
R.  Russell,  F.G.S.;  "  On  Coal-aelling  by  Miichiiiery,"  I»y 
Mr.  G.  Blike  Wolkei';  and  "On  Electricity  as  apj>lierl 
to  Mining  0|ten»lions,"  \<y  Mi".  AUiioii  T.  Hnoll.  Amtiiig 
Um  pl««eii  the  memWrs  may  visit  arc — Mcasm.  Locke  antl 
Co.'*  St.  'lohn's  Colliery,  N^orm&iuon  (clectrji-  |)ov'«r  Applied 
to  undcn^nnil  ojtentioini) ;  M&aitiN.  KDWer'ti  AllQrton 
Collietioi,  Woodteaford,  near  Leeds  (colliery  machinery 
drivea  by  electricity) ;  and  the  WharnditTe  Silksboit«  Col- 
liery (niMbines  drivuii  by  comiJioiaed  air),  Tliepioi^famciu 
enbrMee  a  reception  by  the  Mayor  mid  Master  Cutler  of 
SbefGeld  at  the  Cutlere'  Hull,  where  a  mining  exhibition 
will  be  held.  On  the  23rd  ihcre  will  be  viaite  to  works 
uid  collieries  in  tlie  neigh bcurhooil. 

Clermont-Perraad  Blectrlo  Tramway.  —  An 
electric  tramway  has  been  constructed  ub  Clermont- 
Kem»nd,  t*uy-de-Dome,  France.  It  connect*  tie  railway 
station  with  tbirleen  jioints  of  the  town,  the  distance 
between  the  extreme  staticne  being  seven  kilomotrM^ 
about  4A  utiles.  The  current  is  KCHcralDd  at  i*  central 
elation,  ami  is  condiitted  U>  the  luotors  by  ovorhead  wire*. 
The  pUnt  at  the  station  comprises  a  steam -engine  of  150  h.p. 
which  drives  a  Thiiry  six-pole  dynamo  sepArAtoly  excited, 
girinj;  300  volts  and  SfiO  amperes  at  Ibo  apcod  of  375 
rerolations.  The  exciter,  which  also  serves  to  light  the 
station,  is  driven  by  a  aoiuunto  Bteam-cngine  of  2*  h.p.,  at 
the  speed  of  1,200  revolutions,  giving  a  prM.surc  of  70 
volts.  Each  tramcar  carries  a  Thiuy  motor  of  40  hji.,  pro- 
vtdod  with  a  raverstng  switch.  The  current  arrives  by  the 
overhead  wires,  and  returns  through  the  rails  t«  earth. 
The  oiflirmry  siieetl  of  the  curs  is  7J  mtles  an  hour.  Our 
tofurmation  docs  not  state  the  price  of  cuch  fare,  though  it 
is  mentioned  thai  Icwt  of  luggage  can  be  carried  with  the 
pMMOgon  at  a  charge  of  2^.  extra. 

The  Ijlm  Fnuiools  Dospoint«8, — Another  well- 
known  voice  is  lo&t,  and  the  well  known  fealures  will  be 
seen  no  more.  Mr.  F.  Dcsjiointes  was  in  some  meastire 
more  English  thun  an  Kr.gljshtnan,  but  all  tbrnugh  his  long 
residence  among  ue  he  never  lost  the  delight  of  mixing 
with  bis  fallows.  It  iaour  national  characteristic  thut  wo  can 
take  our  pleasuros  alone,  but  uur  late  friend  was  never  so 
bappy  as  when  meeting  lis  oiufriren  at  one  of  the  many 
neeliii}{s  which  are  held  during  the  winter  months  in  this 
busy  motro|K>lj&,  One  of  the  old  euhool,  gentle,  thought- 
ful, and  kiiwlly  by  natiiio,  eyaUiuatic  in  his  dutios,  a 
friendly  greeting  and  a  ready  smile  endeared  him  to  many 
who  were  lued  to  the  younger  and  more  flighty  generation. 
For  many  years  he  was  engineer  to  the  late  Submarine 
Telegraph  L'onipany,  and  we  lieliove  had  preferreii  to  con- 
tinue working  nitber  than  accept  a  retiring  fee  when  the 
company  was  token  over  by  the  Covornmoat  The  hand 
of  death  has  sadly  thinncil  the  ranks  of  the  older  telegraph 
mm,  around  whom  exists  the  lialo  of  pioneeia,  and  none 
will  b«  mure  missed  than  our  old  Friend,  Fran^  oia 
Daspoinles. 

Cowantry.-  At  the  meeting  of  the  Coventry  City 
Council  held  last  week,  the  following  report  from  the 
Oeneral  Works  Committee  was  presented  :  "  Vour  com- 
twtt«e  bo)!  to  report  that  on  November  30  lost  the  solici- 
tors to  the  Midland  House-to-House  Kloctricity  Company, 
tjmit«d,  dopo»il.od  with  the  town  clerk  advertisement  wilh 
plan  uf  their  intended  application  to  the  Board  of  Trade, 
on   or  before  the   31st    inat,  for  a   provisional  order  to 


produce,  store,  sell,  and  supply  electricity  for  all 
public  and  private  |)iu-po$es  within  and  throughout 
the  city,  and  your  committee  recommend  the  Council  to 
ojipose  the  pro]ioned  pronsional  order,  and  to  refer  tfaa 
whole  matter  bo  this  committee  with  full  authority  bo  this 
committee  to  take  alt  such  meoauros  as  they  may  think  fit 
in  reference  to  the  matter  of  such  application,  and  proposed 
provisional  ordei*  and  opposition  thereto."  In  the  discus- 
iiiou  u[Kin  this  roporb  it  was  stated  thut  nub  upon  any  wish 
to  obstruct  the  progress  of  tbe  electric  light,  but  from  the 
wish  to  keep  the  management  of  the  roada  aa  now  on  tho 
bands  of  tlio  Council,  it  would  bo  better  to  oppose  the 
applicntion.     Tie  report  was  agreed  to. 

Meohanioa.1  Ponkah^PttllisiK. — An  Indian  conlem- 
porAry  asks  whether  some  inventor  cannot  tell  us  how  to 
make  a  cheap  and  eSoieiit  mechanical  piinkah-puUer  for 
use  in  India  and  the  tropics  generally  t  It  ought  not  to 
be  a  very  difljciilt  prohlem  to  tackle.  The  human  agency 
at  prasenb  employed,  though  faii'ly  cheap,  it  saya,  is  not 
very  efficient.  The  punkah-pnller  at  night  haa  an  awkward 
way  of  stopping  work  )u  soon  as  he  thinks  bis  employer  is 
asleep.  A  machine  could  he  relied  upon  to  keep  the  cool 
fan  going  all  night.  There  wouldbeavery  large  Reld  for  such 
an  invention,  for  it  is  said  that  in  und  around  Calcutta  ulone 
therd  are  28,000  ooolies — a  most  appropriate  word  in  this 
case — earning  their  living  by  pulling  punkahs,  and  the 
GovernmentspendB740,000  rupees  ayearonpiiukuh-pulltng 
in  the  barracks,  The  Indian  Emjinfft  says  that  much 
de|)Onds  on  what  is  meant  by  "cheap"  and  suggests  a 
gravity  and  ewapement  motoi',  three  or  four  of  which  •nald 
be  wound  up  by  one  coolie,  Wo  should  have  thought  tJMb 
this  would  prove  nn  immense  field  for  tho  iDtroduotion  of 
small  electric  motors  if  Lbe  right  person  could  be  got  hold 
of  bo  intro<iucc  them  into  tho  Government  quarters. 

The  Oaamaa  Saved.— From  what  wa  hear,  it  was 
only  just  byiLEiiiccident  that  a  zealous  servant  of  its  rival  did 
not  fall  a  victim  to  electricity  from  his  own  stupidity. 
Down  the  Strand  comes  Lucas  Logan,  of  county  Tipporary, 
gasman,  with  a  stoel  prodder  in  his  hand,  his  business  being 
bo  find  gas-pipes.  An  electrical  engineer,  who  was  passing 
the  spot,  heard  the  tap  tap  of  the  prodder  with  a  metallic 
sound  ami  turned  to  boo.  The  jirodder  was  knocked 
violently  on  one  side.  "  What  (he  dickens  do  you  want 
there?  J)o  you  know  what  that  is?"  "No,"  said  tho 
astonished  gasman,  "  just  what  I  was  a-thrying  to  foind 
out."  "  Well,"  said  the  other,  "  that's  an  armour-plated 
electric  cable  with  5,000  volte  inside  it ;  you're  just  trying 
to  get  killed,  that's  what  you're  doing — sticking  your 
prodder  into  an  electric  cable."  Our  gasman  turned 
abaohiiely  |nlo  with  fright  and  gasped,  "  Oi  could  s&e  it 
wasn't  a  gas-pipe."  It  would  take  more  than  gentle  prod- 
ding to  get  through  tho  anttoiu:  pUting,  no  doubt,  but 
there's  no  knowing  what  an  ignorant  and  curious  gasman 
with  a  prodder  would  do.  lie  will  probably  warn  liis 
mates  not  to  prod  odd-looking  cables  in  a  trench  after 
this. 

Salibarg.— The  central  ele<tric  light  station  at  ^la- 
bnrg,  Austria,  is  interesting  from  the  fact  that  the  dynaiBOt 
are  intended  to  be  run  by  d:iy  for  a  mountain  railway. 
The  staUon  is  ustabliabed  near  the  liiver  Salzbach,  which 
runs  through  the  town,  lb  contains  two  staam-enginea, 
of  30  and  60  h.p.,  which  drive  thi-ee  Siemens  and  Balske 
dynamos,  of  HO  volta  and  I3S  amperes,  at  940  revolutions, 
shunt-wound,  the  exciting  circuit  hemg  shunted  from  the 
switchboard  instead  of,  as  usual,  from  the  brushes  of  the 
machine.     Tho  distribution    is   effected  b^-    feeden    «.*. 
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ISO  volts  to  tSiow  arc  limps  to  be  ran  two  in 
aorieo.  Tbo  cables  are  on  the  concentxic  tytHem,  and  arc 
annoured.  Tho  ataticnt  at  the  prcMnl  momcot  ool^  sup- 
plies  some  500  latnps,  biit  ii  constnictct)  for  a  supply  ot 
1,200  lamps.  The  price  of  supply  is  given  lls  10  centimes 
per  hour.  It  U  propoifld,  iii  ori)er  to  utiliae  tlie  dytiamos 
ddring  the  daytime,  to  establish  an  electric  railway  Lo  the 
summit  of  tlie  Mouschberg,  a  well-kuown  resoi't  gf  touriata. 
Some  18  h.p,  will  be  sufficient  for  this  work,  and  a  sifiglo 
dynamo  at  the  atatton  will  bo  »blfl  to  aiipply  the  n«coss»i-y 
currents 

Norttuunpton, — -A  ROintnnniratioii  won  brought  liefore 
the  Northampton  Town  Council  asking  their  consent  to  a 
provisional  order  authorising  tho  l^loctric  Lighting  (Joiq- 
paiiy  to  snpply  the  electric  light  within  the  municipal  area 
of  Xorthampton.  The  t«wn  clerk  reminded  them  that  the 
consent  of  the  Council  bad  been  given  lo  a  license  for  the 
company.  The  provisional  order,  however,  was  lor 
a  longer  period,  and  was,  therefore,  of  greater  Import- 
ftDeo  than  the  license.  Acoonling  to  bis  present 
itapreuioiiB  tho  order  gave  very  great  security  to  tho 
public,  Hj)  much  an  bu  been  discovered  tip  to  now. 
But  (reah  dangers,  alio,  were  being  constantly  found  out 
with  roganl  to  the  transmission  of  electricity,  and  further 
securities  invented.  Therefore,  be  oould  not  lulviio  tbo 
Counoil  to  give  their  consent  to  the  provision&l  order, 
because  the  company  did  not  need  the  consent,  and  because 
hy  givinf;  it  the  Council  tied  their  baiuls  and  closed  their 
months  before  the  order  had  boen  discussed.  He  suggested 
that  the  Council  acknowledge  the  receipt  of  the  communi- 
cation, and  make  no  order  upon  it,  but  resen-c  the  right  so 
to  do.    This  was  carried. 

Rapid  T«legTa,pbr.~A  new  system  of  rapid  tele- 
graphy is  descril^d  in  the  Sfifnlitie.  Amfrimu  for  December 
28,  18S9.  The  new  features  are  the  high  speed— 2,500 
rerolutions  and  about  .'lOO  words  |ier  minute;  the  method 
of  "vistul  "  syuchronising  ;  the  system  of  charuct«[v  which, 
by  means  of  a  number  of  straight  or  ciirred  signs,  form  actual 
letters  on  the  receiving  strip.  The  synchronism  \s  obt^uncd 
by  means  of  a.  spark,  which  is  visible  to  tbe  attondnnt.  This 
spark  occurs  on  the  rim  of  a  revolving  flywheel,  of  which 
the  oounterjiart  is  at  tbo  further  end,  the  passing  of  u 
current  through  a.  relay  breaks  tbe  primai-y  circuit  of  un  in- 
dootion-coil,  and  the  impulse  in  seconditry  causes  the  spark. 
Vilten  the  two  wheels  arc  syiichronoua  this  afniirk  appears 
U>  stand  still,  but  when  they  vary  it  either  advances  or 
retrogrodai ;  the  speed  can  bo  regulated  by  n  small  brake. 
The  messages  are  punched  in  a  type-writer  and  transmitted, 
tbe  tape  at  tho  receiving  end  being  in  characters  to  all 
a^iearuice  like  ordinary  type.  Tlie  invention  iippeiLrs  a 
valuable  one  and  tbe  system  bsa  boen  tested  between 
Washington  and  New  York  It  Js  the  invention  of  Mr.  J. 
liairis  Uogers,  and  is  being  introduced  by  the  Visual 
Synchronitm  Company  at  34,  Broadway.  New  York. 

Standardiaixig  and  Traiuinr  Instltntion. — We 

mentioned  briolly  last  week  tbo  fact  that  the  old  Hammond 
Klcctrical  (.'oUegc  was  to  be  revived,  and  some  particulara 
were  given  in  a  oonteinponuieoufi  advertisement.  We  have 
now  received  tho  prospectus  of  this  undertaking,  which 
is  to  be  known  as  '■  Tho  Standardising.  Testing,  and  Tniin- 
ing  Institution."  The  prospectus  is  fitly  introduced  by  a. 
number  of  testimonials  to  the  iieefulriess  of  the  training 
t«ceivod  at  tbe  original  college  by  men  who  are  now  chief 
ungineere,  muiaging  directors,  members  of  electrical  Bnn», 
or  electricians  in  various  capacities,  whose  progress  was 
0tmneci by  a  courted  the coUexe.    It  will  be  noticed  that  the 


board  of  control,  besides  Mr.  Robert  Hammond,  the  founder, 
inclndeLordCrawFord,lton.Ileginaldnrougbam,Mr.  Frands 
Ince,  and  Mr.  Hugh  E.  Harrison,  B.Sc  The  latter,  who 
was  principal  of  tho  old  college,  has  again  been  secured 
in  that  capacity.  The  engineering  department  is  under  the 
charge  of  Mr.  William  Lftwrie  and  Mr.  H.  H.  P.  Powlee, 
A.M.l.U.K.-.chcmiatry.Mr.  U.  J.  Wilson,  F.I.C,;matbematic«, 
Mr.  Alexander  Russell,  M.  A. ;se<.Tete.ry,Mr.Phtlip  A.  Latham, 
M.A.  The  Uboratories  and  workshojH  are  situated  at 
Charing  Cross,  and  are  connected  to  tho  mains  of 
the  Tx>ndon  Electric  Supply  Company,  and  a  con* 
slant  supply  of  current  will  be  available — up  to 
2,000  h.|».  if  necessary— for  stundardising  and  test- 
ing. The  institntion,  be-iidea  theae  ])ur|>oisea,  will 
nndertJike  the  truining  of  electrical  engineer^  the  fees 
being  lou  guineas  a  yeai.  The  prospectus  very  truly 
says,  "  When  it  is  remembered  that  to  every  electric  supply 
station  and  in  every  olectriciil  mannfacturing  vrorks 
miut  be  attached  a  competent  staff  of  electrical  engineers, 
and  that  under  tbe  Electric  Lighting  Acta  dtdy  quali- 
iled  inspectoi-s  have  to  be  apfuiinted,  it  is  needleas 
to  s.-iy  that  for  many  years  the  electrical  englneei^ 
itig  profession  will  probably  ofTer  a  lai^er  field  Eor 
employment  that)  that  of  any  existing  indnstry."  It  is 
the  intention  uf  the  institution  to  afliliaLc  with  the  priiici|»al 
electricity  supply  companies,  and  with  firms  of  good  stand- 
ing, to  afford  the  students  opportunity  of  seeing  and  even- 
tually engaging  in  actual  practical  work.  The  course  will 
begin  on  the  19th  February  next.  The  secretary's  address 
is  jfi,  St.  Helen's  place,  E.C 

Tbe  Tasing  of  Telpher  Tramcars.— Before  Measn. 

J.  McCall  and  S.  L.  .Staccy  and  Major  Taylor,  the 
divif)ion».l  jnittices  Jiittiiig  at  the  Kdmonton  Petty  Sessions 
on  Saturday,  the  Minos  and  tionurnl  Telpher  Company, 
Limited,  of  1 3,  Qrcat  Uoorgo^trcot,  London,  appeared  to 
answer  a  summons,  issued  at  tbe  instance  of  William  Leg- 
horn, nflicer  of  Inland  Revenue,  lor  having  on  Augiut  17, 
at  tbe  parish  of  Wood  Qroeii,  kept  five  carriages,  (or  the 
keeping  ol  each  of  whicli  a  licence  wuh  required  by  tbe 
statute,  without  having  proper  licences.  Mt.  liobinson, 
who  conducted  the  prosecution,  said  the  case  was  an  impor- 
tant one  from  the  {mint  of  view  of  tbe  Inland  Itevenue 
authorities,  because  it  was  the  first  case  of  the  kind  which 
hod  been  brought  forward  in  the  neighbourhood  of  London, 
if  not  over  the  whole  uf  the  United  Kingduui.  Tbo  com- 
pany was  charged  with  having  un  electric  tramway,  and 
running  thereon  five  ciirriagcy  carrying  passengers  from 
the  entrance  to  the  Alexandni.  Park  to  the  doors  of  the 
Alexandra  Palace,  the  carriages  being  unlicensed.  Mr. 
Christie,  of  Messrs.  Lcc  and  Pombcrton,  who  appeared  f< 
tho  defence,  said  his  clients  eonsidere<l  that  their  liii< 
was  a  railway,  and  they  did  not  wish  to  avoid  the  payme 
of  any  duty  (or  which  they  might  be  held  liable  by 
Bench.  This  was  a  now  invention,  and  thoy  wanted  to' 
find  out  what  they  were  really  liable  for.  He  contended 
that  his  clients'  ears  did  not  come  under  tho  definition  of  a 
carriage,  because  they  did  not  ply  for  hire,  and  could  not 
be  stopped  like  a  iramcar  between  the  fixed  stations. 
He  thought  it  was  not  a  case  in  which  a  [lenalty 
should  be  inflicted  inasmuch  as  it  «'as  a  tost  case, 
and  there  was  no  intention  to  evade  liability.  Tho  clerk 
of  the  court  (to  Mr.  Robinson):  What  do  you  do  in  tbe 
cue  of  switchback  railways  T  Mr.  Bobinson  :  They  don't 
run  ou  wheels.  Mr.  Christie;  Oh  yea  they  do.  Mr. 
Robinson :  No.  I  think  they  ruu  on  smooth  rajK  Mr. 
Christie :  You  are  tliiakitig  of  tobogauning.    The  cbairmita 


of  tiie  Beneli,  itft«r  a  consulUtion  lusting  «4T«n1  niintit«ii, 
■ud  they  were  disposed  to  lind  lh)it  the  cnrriftgeo  ifAerved 
to  in  the  atimtnons  did  Dnl  come  within  tli«  (lefiniLion  of  u 
ovriage  niibject  to  Uxntion.  The  Bench  tliought  it  vtm  a 
■offietent  reason  of  exmui>tiun  thut  Ihey  iiiii  mi  iiiiIh,  tlimigli 
it  WM  not  A  auitnlorj-  railway.  Mr.  Bobtnson  intimated 
that  the  decision  \Toit1d  ha  &]t|i«ui1cd  Kgainst. 

Tor<liUky. — At  the  Die«liii|;  nf  the  T(>ri|iiay  Lociil 
Boml  1:tst  Friday,  Sir  Edukiiud  Hornby  presented  the 
rsport  of  the  H)M><.-ial  comraittDo  apjv>inted  to  conaider  the 
quMtaoii  of  the  ligktinj;  uf  Torquay  by  electricity,  aa  tol 
lows:  In  view  nf  the  fact  that  two  cota{j»nios — viz.,  Um 
Devon  and  Cornwall  RIcctritity  8npply  Coiuiany,  and  the 
Municipal  Electric  Light  and  Power  CorjwrAt ion— have 
applied  to  ihe  Bnard  of  Trailc  for  provisional  ordore  tor 
lighting  the  areri  of  the  diBtrict  of  the  Board,  iiiid  of  the 
shortness  of  the  time  allowed  to  the  local  authority — until 
the  Ist  of  February,  lt*90 — to  make  any  re|M'eserit.xtion 
to  the  board  of  Tnulc  «r  l>i'in;;ing  hefore  them  Tiny  nlijoc- 
tion  resjvecling  such  applications,  your  commtttee  deem  it 
advisable  to  {>oist|>one  any  attempt  at  making  a  gwicral  and 
coDiprebettKive  rnjini-t  on  the  whole  snbject  bearing  on  llie 
expediency  or  uiwte  of  li{jhliiig  Tonpiay  by  electricity,  and 
witliont  delay  In  present  an  interim  report  with  referenre 
to  the  cotme  to  lie  pnrMietL  by  thu  Ifiiard  luidvr  the  cir- 
eituitancea  ol  the  two  before  referred  to  npplicutiuriB. 
Yonr  commitl«e  are  of  opinion  that  in  the  abstract  it  is 
deainble  the  electric  light  ahonhl  ha  iiitroduc6<l  into 
Torqiuy,  hnt  that,  (rum  the  character  of  replies  to  en- 
quiria  inaile  of  other  towns  where  electriv  lighting  hat 
been  adopte*!— the  experimental  nature  of  existing; 
qratatus,  and  the  •tiacututiuiis  Ktill  [>roceeding  in  reforenvn 
to  the  danger  eoDnGci«i)  with  giving  a  large  itnpply — it  is 
Tory  dosinihte  that  Home  fnrther  time  ahoiild  lae  allowed 
tbe  Board  to  consider  ihc  whole  itiie.stion  before  coming  to 
any  c^nvlUBioniui  to  thenewmethmlof  lighting.  ItiHiMMailile 
that,  when  further  enquiries  have  1>eenniade,  the  committee 
may  come  to  the  cunclnaion  that  the  Board  themselvea 
ahouWl  nnilorlake  the  electric  lighting  of  the  town  rather 
than  t^at  any  ontiide  coni|iatiy  should  obtain  ]>owers  for 
ttiat  pnrjMMG.  Yonr  committee,  tUerefui'e,  recommend 
that,  with  a  view  to  pi'event  the  uompanies  in  <(iie3tion 
proceeding  with  their  a[>plicationa  and  obtairting  ]>arlia- 
mentnr^'  (wwers,  the  Kiiiu'd  shonlil  nut  give  .their  euiwent 
as  renjiiired  l»y  the  Rlectric  Lighting  Act,  I88S,  lo  iho 
apiilication  of  either  of  the  couipatii&t  seeking  for  pro- 
visional orders,  ami  that  the  Hoard  give  authority  to  your 
oonunittM  at  or*cc,  with  the  assistance  of  the  law  officer  nf 
die  Board,  to  formulate  anch  cbjectiona  as  it  deem.>i  most 
likely  to  defeat  the  proposed  gnint«  of  the  [iroviiiEuiial 
onlers  alluded  to,  and  thai  such  objections  be  sent  in  and 
repreaentutioiLH  made  to  the  Board  of  Trade  in  the  ubiwI 
manner,  and  that  the  law  oflicei-  be  atitbortaed  to  employ 
Mwifc  Batten  and  Company  aa  parliamentary  agents  to 
npreMDt  thu  Board.  On  the  proposition  of  Sir  E 
Uomby  woonded  by  Mr.  Ap|>leton,  the  report  waa 
adcqitad. 

St.  P&noras.— llie  St.  Poncras  Vestry  are  evidently 
iotciiding  to  bu  t-lie  first  in  the  metropolis  to  uicry  out  its 
own  centi^l  station  for  supply  of  electric  light.  The  Veetry 
M  one  of  those  authoritiot  who  in  1883  ohlained  a  pro- 
Tisional  order  for  electric  lighting,  and  on  Wednewlay  last 
week  a  special  meeting  nf  the  Vestry  wss  held  to  consider 
tiie  unsuimous  rocommotidation  of  its  Lighting,  Parliamen- 
tKy*  and  General  Purpoaea  Committees  to  carry  out  an 


instalUlion  nf  electric  lighting  undor  ihatonler.  Pre^-ioiiB 
to  the  re|Kirt  being  presented,  a  notice  nf  motion  by  Mr. 
BeHwick  was  taken  into  coiisideratian — vie,  "That  the 
Vwtry  call  a  meeting  of  ratepayers  1>efore  deciding  (or  or 
against  electric  lighting."  Upon  a  vote  being  taken  tliia 
was  ne^tivcd.  Mr.  Councillor  Westaeott  then  submitted 
for  approval  the  following  recommendations  :  (1)  That  it  is 
expedient,  in  tbe  interests  ol  the  parish,  that  the  Vestry 
should  take  step  forthwith  to  put  in  force  the  provisions 
ol  the  St.  Pancraa  Electric  Lighting  Order.  {H)  That  in 
the  first  place  it  is  desirable  to  secure  a  site  and 
carry  out  one  instalhition  for  the  supply  of  electricity 
for  public  and  private  lighting,  and  for  motive  power, 
such  site  to  be  of  sufBcient  i^rea  to  allow  of  extension. 
(3)  That  the  site  oliUinetl  should  Iw  no  sitiutod  as  bo 
form  one  of  sevei-al  bites,  and  so  part  of  a  complete 
scheme  for  the  whole  parish,  which  scheme  will  require, 
say,  one  installation  in  each  of  the  four  [urliamentai'y 
divisions.  (4)  That  it  is  deair.ible  bo  carrit  out  the  lirst 
installation,  in  view  of  the  complete  scheme  with  scverul 
Htationn  hereafter,  in-i-imuch  aa  such  scheme  will  be 
attetidod  with  the  advantage  of  enabling  each  station 
to  supplement  the  others  in  caae  of  temprary  noed. 
Your  committee  therefore  reenmmend  (n)  That  your 
committee  bo  authorised  to  obtain  plans,  sjjecillcations, 
estimates,  and  tenders  for  currying  out  a  (ir'^t  installatioa 
for  the  supply  of  electricity  for  purposes  of  Uichi  and 
motive  power  o(  an  extent  eulliciont  lor,  say,  10,000  incan- 
descent lights,  of  16  c.p.  each,  ami  90  ai-c  lights.  (6)  That 
the  [iremises  in  Edwanl-sti-cet,  belonging  to  the  Vcatry, 
bu  (if  (tosatble)  appro|>riated  for  the  piiv|K>scs  uf  this 
installation.  That  aiitbnnty  I>g  given  to  the  committee  to 
further  employ  Prof.  Ilonry  Kobinann,  C.E.,  for  the 
pnr|)OHU  uf  piepariiix  the  nacessary  plans,  spcciti* 
cations,  and  e.stinuta4,  a.>isiHtiiig  in  obtaining  tenders, 
and  HUjierintcnding  the  currying  out  of  the  firat  instidla 
tion ;  that  he  l>e  (Kud  for  his  services  at  the  rate  of 
t  [ler  cent,  on  the  amount  of  his  esUmaten  for  such  first 
installation,  such  commission  to  include  nil  pei-sonal  ser- 
vices nnd  as^itUiice,  aiwl  that  in  the  event  of  the  Vestry 
deciding  not  to  proceeil  upon  the  tcmlurs,  ho  be  paid  one- 
half  of  Hiich  commisAinn  in  full  settlement  of  all 
claim  for  services  from  >(iine  :iO  laRt,  the  date  of  the  last 
settlement,  such  ongajjement  to  be  stibjoct  to  a  [irojicr 
agreement  being  enlereal  into  between  the  Vestry  and  l*i-of. 
Robinson.  Vonr  committee  feel  thnt  it  may  be  necessary  to 
call  in  unma  consulting  electrician,  and  your  committee 
roconimend  that  authority  1«  given  to  them  to  call 
in,  if  they  deem  it  necessary,  I>r.  tlopkiiison,  or  some 
other  electrician  ol  gioat  cuiincnco,  as  a  consultant, 
»0  aa  to  have  a  second  professioiial  opinion  upon  any 
plans,  s[»ecificationa,  estimates,  or  tenders,  or  upon  the 
carrying  out  of  the  works.  A  lengthy  diecussion  ensued,  a 
minority  of  the  Veatry  fighting  each  |iarafpraph  with  amend- 
mente,  but  the  re|K>rt  was  eventually  adopted  on  a  division 
by  n  large  majority.  The  installation  contemplated  will 
involve  an  oiitUy  of  ahout  XOO.OOO.  ConflideraHo  iraport- 
aiice  attaches  to  this  iwocoeding.  The  St.  Pancras  Vestry 
is  the  only  one  in  the  metropolis,  so  far  as  yet  appears, 
that  is  going  to  carry  out  ite  own  electric  lighting,  private 
and  public.  By  this  couise  of  action,  in  undertaking  its 
own  electric  lighting  and  op]>0fling  the  iwlinission  of  any 
electric  lighting  comjKinies  into  their  district,  the  Veslfy 
preeerve  all  ibe  pn>6ta  of  this  method  of  illumination  to 
the  rat^Myers.  The  proceedings  will  be  watched  with  great 
intei*Bst. 


THE  BRUSH  COMPANY. 


A  brilliant  assemblage  of  iii:ietititii:  .mil  ItiimTi&ss  men  tnot 
around  the  festiil  board  at  lh«  Meti-ojjolo  on  Monday  even- 
ing lost,  at  tbc  invitation  of  ibt  chairman  and  directors  of 
tbc  Brush  [Company,  to  celebrate  the  t«nth  annivoriary  of 
tbe  formation  of  Che  compitn^,  and  Ut  inaugurate  the  new, 
aliort,  and  (esif  cumbrous  titlo  that  the  company  is  in  future 
to  be  known  by.  Wo  do  not  intend  to  entei^  into  any  ^rcat 
detail  as  to  tlie  dinner  itself,  or  the  luimeroiifi  gtioits  ; 
Btifiice  it  to  Bay  the  firel  was  admimbly  served,  and  the 
latter  included  nlmosb  every  name  of  re[tiite  in  the  rolls  of 
the  imluiilry,  and  the  learned  societies  were  also 
largely  rBprBaentcd.  Sir  F.  Eramwoll  in  his  in- 
imitable manner,  ivhvn  ontruscod  with  the  toast  of 
the  oveiiing,  Huggcstcd  that  the  BhikIi  Company  fol- 
lowed tlie  footsteiiB  of  lioynlty,  and  had  a.  real  iin'nivor- 
saiy  of  birth,  vrhile  another  day  w&a  selected  to  keep  it. 
Thus  the  i*ea,l  uunivcrsary  of  the  birth  of  the  Bnish  Com- 
miiy  was  in  December  last,  the  day  kepi  was  Jtt  Jftnuary. 
Now,  a  good  deal  may  be  written  about  the  Brush  Com- 
pany, from  its  icicoption,  ten  yaara  ago,  t.o  the  lime  of  it« 
aniiivei-xary  keptthis  week.  Wo  must  be  content  with  u  very 
brief  rcwwiV  of  iw  history,  fjtartod  to  work  the  Bruah  int&i-oBt« 
ill  this  cotuitry,  with  a  mucbine  adapted  for  arc  lighting  and 
arc  lamuti,  boih  machines  and  lamjtii  hnviug,  ii|i  to  the 
|>rc«onl,  nold  tbeir  own  for  this  fiarticuinr  class  of  work,  it 
was  found,  however,  that  there  waa  not  the  utne  opening 
here  a»  in  the  States  for  arc  lighting,  and  therefore 
attention  was  directed  to  the  iiroduction  of  a  machine  for 
incandescent  lighting ;  this  lenninatotl  in  the  doaij^  of  the 
Victoria  drnamo,  which  we  believe  is  admitted  to  be  an 
imiiTOVod  Schuckori^ — the  iinprnvemcnU  hJiving  been  made 
by  Mr.  Mordey,  A  start  was  nmdc  in  tbo  manufacture  of 
incandescent  lamps,  but  litigation  between  the  company 
and  the  8wan  Company,  after  a  hard  light,  led  to  the 
arrait^cment  being  modo  between  thcsa  comnanice 
which  now  holds.  The  further  development  of  electric 
lighting,  especially  for  central  station  work,  led  to  eloae 
attention  being  "ivon  to  the  inerita  of  altematora  and 
triiiififorraors,  and  the  Brush  L'oin[«iiy  was  again  well 
to  the  front  in  iiroducing  ihu  Mordey  alternator  and  trana- 
formor.  (ircat  attention  baa  also  been  given  to  the  question 
of  bransntiesion  of  iwwer,  a  direction  in  which  tiiia  company 
is  now  doing  gowl  work.  Thus  we  see,  from  thiK  rapid 
review,  thai  the  compatiy  from  it*  birth  hiW  uercr  ven- 
tured to  stiiiid  still,  but  has  alway.-)  Ijccii  among  the  first,  if 
not  the  firatv  to  grasp  suggestions  likely  to  live,  to  workut 
them,  and  to  introanco  apjwiratus  of  the  bost  and  moat 
ofiidciit  modem  typo.  If  wo  were  cukcd  to  give  a  rouson 
for  the  success  of  the  company,  we  should  say  it  wus  from 
having  cultivated  a  strict  attention  to  buaitioae.  The 
cons tnict ion  of  machines  that  cannot  b«  conanercially  u 
succesH  ia  not  attempted — efficiency  and  economy  being  the 
watcliworda  that  rule  the  biiaine&ti'.  Sir  V.  Bramwoll,  who 
at  the  dinner  stated  that  he  had  hitherto  been  luiiiexed  to 
the  opposition  aimp.  was  feign  to  confess  to  llie  admirable 
iiiuniiur  ill  which  the  business  had  been  carried  on.  In 
replying  W  the  toait  of  "The  Klectrical  Industry,"  i(  wo 
hoai-d  aright,  SirJ.  IV-ndcr  staled  that  sixty  millions  of 
money  were  invested  in  cablce.  This  is  »  larije  sum  ; 
but  we  venture  to  think  that  ere  the  Brush  Electrical 
Engineering  Company  m  ten  years  older  the  amotitil 
invested  in  electric  lighting  and  power  work  will  far 
exceed  this  amount,  and  we  are  quite  sure  the  "Brush 
Company  "  will  beneiit  as  much  as  any  in  the  increased  or 
increasing  development  of  the  industry.  Whispers  are 
heard  of  going  too  fast.  It  may  be  that  such  is  the  ten- 
dency, but  you  cannot  go  loo  faAt  in  the  right  direction, 
in  the  doing  of  good,  sound  work,  though  in  other  diiec- 
lions  mistakes  will  probably  be  made.  However,  it  mfny 
be  some  consolation  to  those  who  dread  the  ]»ce  to  know 
that  tbo  public  are  exceedingly  cautious,  and  are  more  than 
careful  to  examine  the  siatoments  put  before  them. 

Wo  tru-tt  that  the  success  of  the  comptuy  under  tbo  new 
title  during  iho  next  ten  yeai's,  will  be  in  more  than 
geometrical  progression  to  what  it  has  been  during  the  past 
ten  yearti,  and  that  the  extensions  added  to  it  may  justify 
by  the  result  the  cx|>ectiitions  of  the  directors.  If  tram 
way  work  and  the  transmission  of  pweris  to  develop,  this 


company  will  be  in  the  iKiidtfon  to  meet  all  denuindfl, 
having  not  only  well-organised  electrical  works,  but  well- 
organised  engineering  works. 


ELECTRIC  WELDING. 


I 


When  is  welding  by  electricity  to  become  a  practical 
method  in  this  country  t  Is  it  to  remain  an  exhibiiioa 
experiment,  beloved  or  sciontitta  but  shunned  by  raatiufac- 
tiircre,  or  ia  it,  indeed,  to  Ijocome  an  extensive  benefactor 
to  the  industries  of  England  J  Thcst^  we  take  it^  are  quo*- 
tionn  that  must  have  occurred  to  engineers,  both  electrical 
or  otherwise,  and  they  are  quoetioiis  which  we  think  will 
shortly  be  answered  in  a  very  satisfactory  manner  to  both 
jMUties,  for  it  can  hardly  be  denied  that  the  accounts  we 
hear  of  the  progixiss  of  this  now  branch  of  electrical  worlt 
from  America,  and  the  manner  in  which  events  areahitpiiiR 
thcm.icKes  in  this  country  eventiully  mftuu  an  entire  change 
in  our  methods  of  dealing  with  the  working  of  metals- 

Tlie  process  of  welding  by  electricity  invented  and 
developed  by  Prof.  EiihuThoroson  is,  in  America,  worked 
by  tbo  Thomson  Electric  Welding  Company.  This 
company  is  quite  distinct  from  the  Thooison-Houilon 
Klectric  Company,  of  which  also  Prof.  Thomson  ia  joint 
patentee,  although  the  two  companies,  no  doubt, 
arc  friendly,  and.  to  some  extent,  work  together. 
The  Thomson  Welding  Company  lave  a!ro«dv  large  works 
eJitablifthed  at  Lynn,  MassachusettSj  with  aome  bundrode  of 
men  at  work  manufacturing  the  variuiia  types  of  welding 
machines,  and  these  machines  seem  to  be  rapiilly  taking  a 
position  as  a  recognised  [lart  of  ihe  equipment  for  many, 
iiuluatrios.  Chains  are  made  by  the  aid  of  the  clectnfr 
welder,  fmm  the  delicate  work  of  a  jeweller  lo  the  massive 
rings  of  the  large  cable  chains;  carriagt'-makers  use  the 
procMs  for  welding  ihe  axles  ol  curriuges,  tbc  tire^  of 
wheels,  and  for  other  simlhir  work.  Wire  cable  is  another 
industry  which  promises  to  engage  largely  in  the  new 
method  of  welding  ;  the  various  wires  of  the  cable  are  welded 
together  homogeneously  and  quickly,  and  ore  colcbratud 
maker  of  this  class  of  goods  states  that  he  has 
*lready  made  SO.OOO  welds  by  electricity  with  the  best 
reaulte.  Copper  can  be  welded  to  copper  without 
the  trouble  of  biuzing  or  the  !o«  of  conductivity 
incident  therotTi,  a  |>oint  of  considerable  imporiatica 
in  the  conslniction  of  electric  conductors ;  tubea, 
such  as  those  for  hydraulic  niaiiis,  are  c^jiially  well 
manipulated,  with  joint*  to  stand  the  high  pressure  water 
and  with  no  jnei|uulitiea  in  the  interior  of  the  tube,  in  an 
eminently  satisfactory  manner ;  while  that  most  trouble* 
aome  of  engineering  problems,  the  rivetting  of  boiler  plates 
or  girriera,  oaa  equally  well  been  |>erfoniiod  by  means  of 
the  electric  welder. 

The  patent  rights  for  Englatid  in  the  electric  welding 
processes  nf  Prof.  Elihu  llioroson  have  been  nurchosed  by 
a  group  of  capitaliste  representing  financial  and  engineering 
inletosts,  under  the  name  of  the  Electric  Welding 
.Syndicate,  who  have  taken  oEBces  for  the  present  at  i, 
Laurence  Poiintney-hitl,  K.C.  Mr.  Ewing  Muthcsuii.  C.£.t 
of  Messrs.  Mathesoii  and  Orant,  engineers,  'S'i,  Wuibrook, 
is  consulting  cngiiieor  to  the  syndicate,  who  have  under- 
taken lo  determine  the  actual  possibUitica  at  piosent  of  the 
process,  and  its  future  caitabilities ;  to  institute  practical 
teste  Aud  applications  in  Eiigbind,  and  to  present  them 
liof ore  acknowledged  onginccringautboritius  and  the  munu 
facturers  most  interasted.  As  a  first  step  in  this  dirocUun 
they  have  resolved  to  obtain  an  independent  re]>orL  of  the 
bost  and  most  reliable  character,  und  for  thi'a  purpose  have 
fortunj.lcIy  been  able  to  secure  the  services  of  Prof. 
Alexander  H.  Kennedy,  late  nf  the  University  College, 
London,  who  has  gone  over  to  .Vmcricd  to  inveetigate  th4 
pi-cse»t  state  of  the  electric  welding  process  as  now 
practised,  and  to  report  thoreufion,  and  Prof.  Ken 
aedy's  report  will  be  awaited  with  great  interest  from  all 
claascs  ill  the  engineering  world.  The  Electric  Welding 
Syndicate  have  also  taken  premises  in  London,  near 
the  City,  at  71,  Fanahawe-atreet,  Hoxton  (Shoreditch 
Station,  or  by  tram  from  Moorgat«). 

At  these  works  the  various  welding  machines  can  be 
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»een  in  oporalion,  and  a  demon  etration  wa*  givflii  on  Tuc8- 
<Uy  by  Mr.  W.  t'ish,  of  the  Thomsoti  Electric  Wwlding  Com- 

Bjiy.  A  sami-portable  engine  drivea  two  Thonmon- 
oubMd  djniftincM — an  altematfrcurrent  machine  ugod  for 
■upplytDg  tbo  currant  to  the  welrtcrs,  und  an  cxoitor.  A 
resiaeance  placed  in  the  skint  of  the  fluids  of  the  excitnr 
lerveato  regulato  the  sirenglh  of  the  purrent  supplied  to  the 
welding  m-ichinee,  and  ia  pUced  cluatiitl  hand  for  the  person 
who  is  woMing.  DifTerent  DiLKrhinus  to  the  numW  of  five 
tx«  shown  at  the  works  for  deinonBtmdiig  the  method  of 
welding  from  email  wirea  up  to  Ihiok  han  of  iron  or  ateol 
of  some  2iii.  diameter. 

The  smnll  ntnchinc  for  wires  has  an  ingenious  &rran}^e 
inent  for  both  rceuUting  thoamoiint  of  he»t  and  for  cutting 
off  tlie  current  Vnen  the  weld  is  corapIeUi,  ronduring  the 
action  automatic.  The  wires  to  be  welded  are  each  fixed 
in  a  Raull  screw  clamp  ;  the  amount  of  wire  left  projecting 
T&rtM  according  to  the  diameter  of  the  wire.  diQ^m-ont 
len^ht  of  projection  from  the  clamp  being  given  to  allow 
for  the  conduction  of  the  beat  away  by  toe  clarapa  them- 
soItu.  This  is  regulated  by  a  amaH  wheel  having  Htiide  of 
Tarious  lengths  projecting  from  it  -,  tlio  wheel  is  revolved, 
and  a  nwd  duitable  for  the  wires  to  be  welded  ia  selected 
and  }ilaced  between  the  clani|>«,  thus  keeping  them  iit  the 
right  distance  apart.  The  wire*  lo  bo  welded  are  then 
inserted  and  screwed  down,  and  the  etndwheel  is  then 
throw  bick  out  of  the  way.  The  two  wires  thou  come 
together  opposite  each  other,  end  to  end,  ready  to  weld. 
The  duration  of  the  weld  is  t«gulatod  by  an  ingenious 
spring  switch,  ae  follows  ; 

A  switch -handle,  which  can  make  or  break  tho  circuit,  is 
pullod  over,  makinj;  connection.  It  has  a  spring,  which 
tends  to  pull  it  back  and  l>reak  connection,  but  is  kept  in 
place  by  a  stud.  When  the  wires  heat  under  the  stctioii  of 
the  current,  they  become,  of  course,  soft  for  tho  motiiont, 
They  arc  prensed  slightly  together,  completing  the  wold, 
mnd  this  slight  moToment  roleaHca  the  stud,  .^nd  the  awitch- 
hanitle  automatically  flies  over,  cutting  off  the  current  at 
the  exact  moment  of  completion  of  the  weld,  without 
attenticm  on  the  [sut  of  the  operator.  The  roi^ktion  of 
the fitrength  of  the  current  for  this  welder  in  obtained  by  a 
•epBjate  piece  of  Bpparatu.t,  which  ig  in  reality  on  induction 
coil  in  the  main  circuit  to  tho  welder.  A  movablo  handle 
allows  a  heavy  solid  copper  ring  to  be  moved  over  the  coil 
gradQaUv,  more  or  leaa,  and  so  reduces  the  atrctngth  of 
eumntin  the  welder  itself,  which  1b  thus  under  comploU; 
oonttol.  The  welding  of  pieces  of  copper,  brass,  and  iron 
wire  by  this  welder  was  snowii  making  perfect  joints.  A 
little  bonx  is  sprinkled  over  the  point  of  contact,  but  for 
copper  or  iron  this  is  not  rcallv  nocossury.  In  a  larger 
machine  pieces  o(  iron  rod  were  likewise  welded  ;  the  two 
balvea  of  a  chain  link  were  simultaneoualr  welded,  the 
operation  being  under  perfect  control  and  In  full  sight  of 
the  operator. 

One  most  interesting  t>art  of  the  applicability  of  the 
proceaa  ia  that  not  of  welding,  but  vi  simply  heating  tho 
am  for  the  purixwe  of  bendiiig  or  ul  otherwise  working  it 
afMrvarda.  A  piece  of  J  iron  rod  was  slipjied  into  the 
damps  a»d  the  current  turned  on.  Immediately  a  alight 
smoke  arisee,  the  rod  turTis  from  black  to  red,  and  from 
red  to  whits  hot  almost  iiiBtantanoouBly.  The  current  is 
cut  ofTand  the  operator  can  take  out  the  rod,  and  with  hi.s 
hands  (for  the  outer  ends  have  not  had  tfme  to  get  even 
warm)  bends  tho  thick  rod  any  way  he  pleases.  This 
demonetj^tion  opens  out  milimitod  posaibiUties  for  the 
manipulation  of  metals,  in  bending  br  shape,  twisting,  or 
foiling.  There  is  no  fire  with  the  ^hes  to  obsliiict  the 
flig&t>  DO  uncomfortablo  h&tt,  no  furnace,  no  blast. 
Simi^y  two  largo  clamps  to  adjitnt  and  a  handle 
to  turn  and  the  bar  nses  to  any  teraperatiure  desired, 
and  may  be  kept  at  one  tom])Crature  for  any  desired  ienjth 
of  time,  or  may  be  taken  out  and  wrought  to  shape.  The 
tioM  required  to  heat  the  bar  it  often  less  than  half  a 
Mcond. 

Bars  of  iron  an  inch  or  ao  x^iiai'e  were,  with  a  larger 
machine,  welded  with  almost  equal  facility  as  smaller  rods, 
being  placed  in  the  machine,  brought  up  to  welding  heat, 
lorvdd  together,  and  removed  within  one  minute  and  a  half. 
These  exantples,  besides  denionalniting  ita  utility  for 
gonetul  smithy  work,  also  showed  how   tho  costly   steel. 


Mnahct's  or  other  very  hard  steel,  used  for  taming  tools 
when  worn  down  an  be  welded  to  a  bar  of  iron,  and  so 
worn  to  the  last  half-inch,  instead  of.  as  now,  being  thrown 
away  while  still  only  half  wurn,  and  thus  wa3t«d  as  to 
half  their  length.  Irou  hydraulio  tubes  weru  weldtxl  in 
the  same  machine.  The  joint*  boiug  planed  down  showed 
a  fierfect  weld,  homogeneous  with  theeolid  parts, 

8tc«l  boiler-plates  Dave  been  rivetled  with  electricity  in 
the  same  manner,  and  the  specimens  were  also  shown 
planed  across,  showing  bow  the  rivet,  owing  to  the  great 
neat,  has  been  forced  into  every  interstice  and  cranny 
of  the  two  lapped  plates,  making  a  most  thorough  rivet 
joint.  A  point  of  imjjortanco  i«  th.it  terenil  rivets  can 
be  done  at  one  operation. 

It  is  understood  that  a  series  of  toets  wil!  bo  made  with 
various  tnidofl — such  as  on  carriage  tires  and  axles,  etc. — 
both  as  to  the  time  required,  aniT  the  effoctivoneas  of  the 
weld,  by  this  process,  for  manufacturers  them&elves.  We 
believe  that  therefore  ther-e  is  every  possibility  of  electric 
welding  being  iotrofluccd  into  KuKland  on  a  scale  commen- 
surate with  ita  importance  in  the  industrioe. 

We  may  mention  a<  the  first  practical  application  of 
electric  welding  in  Kngland,  that  Mr.  Webb,  of  the  London 
and  North-Woatorn  Itailwny  Work*  at  Urewe,  has  one  of 
the  Thomson  electric  welders  at  work  for  welding  tho  tubes 
utilising  his  tools  to  the  utmost  in  the  manner  above  indi- 
for  the  locomotive  boilers,  and  for  welding  pieces  of  common 
iron  to  the  wa3t«  piccos  of  stuel. 


INSTITUTION  OF  ELECTRICAL  ENGINEEBS. 


INAUGURAL  ADDHE.SS  BY  J.  nOPKlN.SOK,  M.JL,  D,8c., 
K.R.S.,  I'KE;.S1  DENT.  ON  "  M.\GNKT1SM," 

As  old  B8  any  part  of  electrical  science  is  tho  knowledge 
that  a  needle  or  bar  of  steel  which  has  boon  touched  with 
a  loadstone  will  point  to  the  north.  Long  before  the  first 
oxporimont*  of  Galvani  and  Volta,  the  general  properties 
of  steel  magnets  had  been  observed — how  like  poles  repelled 
each  other,  and  uidike  attracted  each  other ;  how  the  ivuVt 
of  a  broken  maenct  were  each  complete  magnets  with  a 
pair  of  polea.  Tno  general  character  of  the  earth's  magne- 
tism has  long  been  known — that  the  earth  behavci  with 
regard  to  magnets  as  though  it  had  twu  roagnctic  poles 
respectively  near  tho  rotative  po lee,  and  that  iheeu  poles 
have  a  alow  secular  irotion.  For  many  years  tho  earth's 
magnetism  has  been  the  subject  of  careful  study  by  the 
most  powerful  minds.  Gauss  organised  a  staff  of  voluntary 
observers,  and  applied  bis  uDsurpassed  powws  of  mathe- 
matical analysis  to  obtaining  from  their  results  all  that 
could  be  learned. 

The  magnoUcm  of  iron  ships  is  of  80  much  importance  in 
navigatiou  that  a  good  deal  of  the  time  of  men  of  great 
power  bis  been  devoted  to  ita  sindy.  It  was  the  scientific 
study  of  Archibald  Smith  ;  and  Airy  and  Thomson  have 
added  not  a  little  to  our  practical  kniiwletlge  of  the  dis- 
turbance of  the  compass  by  the  iron  of  the  ship.  Sir  W. 
Thomsou,  in  addition  to  much  valuable  practical  work  on 
the  couij^iass,  and  exi»erimental  work  on  magnetiam,  has 
given  ihti  moat  complclo  and  elegant  mathematical  theory 
of  the  subjeot.  Of  lato  years  the  development  of  the 
dynamo  macbiue  has  directed  attention  to  tho  mag- 
notisfttion  of  iron  from  a  different  point  of  view,  and 
a  very  great  deal  has  been  dons  by  many  workers  to  ascer- 
tain the  facts  regarding  the  magnetic  properties  of  iron. 
The  upshot  of  these  many  years  of  study  by  practical 
men  interested  in  the  mariner's  compass  or  in  dymimo 
macbinoa  by  theoreticd  men  ioierestea  in  looking  into  the 
nature  of  things,  is,  that  although  we  know  a  creat  many 
facts  about  magneti»m,  and  a  groat  deal  about  the  relation 
of  those  facts  to  each  other,  we  are  as  ignorant  as  ever  we 
were  as  tu  any  reason  why  the  earth  IS  a  magoet,  as  to 
why  its  magnetic  [xAes  are  in  slow  motion  in  relation  to  its 
substance,  or  m  to  why  iron,  nickel,  and  cobalt  are 
magnetic,  and  nolhin^  cIm),  bo  far  as  we  know,  is  to  any 
practical  extent.  In  most  hnuichea  of  science  the 
more  facu  we  know  the  more  fully  we  recognise 
a  continuity  in  virtue  of  which  we  sec  the  same 
property     running    through    all    the    nzioui    forms   of 
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nuttor.  It  is  not  so  in  magnetiBm  ;  here  the  tnoro  we  know 
tbe  more  remarkably  ezce[itional  iloefl  tlie  property  appear, 
the  Ie«a  clunce  does  tboro  swm  to  bo  of  resolving  it  into 
anything  eUc.  It  sooms  to  me  that  I  cannot  better  occupy 
the  present  occasion  than  by  recallinf;  your  attention  to, 
and  inriting  discuwioa  of,  Mine  of  those  caUent  ivopertica 
of  niagnetiani  aa  exhibited  by  iron,  nickel,  and  cobalt — 
propertiea  moi>t  of  them  vury  familiar,  but  [>rnpertia!)  which 
ftuy  theory  of  mapiotism  must  reckon  with  and  explain. 
We  shall  not  touch  oii  the  grvat  subjuct  of  the  ourth  as  a 
masnet — though  much  has  been  recently  done,  particularly 
by  Ktieker  and  Thor]ifl — but  deal  sinpty  with  raagn^tictn 
u  a  |)ro|>erLy  of  tJiose  three  bodioa,  and  consider  its  natural 
hiatory  and  how  it  varies  with  the  varying  condition  of  the 
material. 

To  fix  our  ideas,  let  us  consider,  thcti,  a  liii^  of  uniform 
EOction  of  any  convetiiont  are»  aiid  diameter     Let  ub  aup- 
]M}iifl  this  ring  to  bo  tvoiuid  with  cupiier  wire,  the  convolir 
tions  being  insulated.     Over  the  topi^r  wii«  let  iia  supiivsc 
that  a  secoml  wire  la  wound,  al«o  insulated,  t^«  cuila  of  e-^ch 
wire   bein^   iirnniged   m   are   the   coils   of   any    oivlinary 
modern  ti-jnafoiiner.     Let  us  aupiKwe  that  the  eiidK  of  the 
inner  coil,  which  nre  wilt  cull  the  secoudary  coil,  are  con- 
nected to  a  ballistic  galvanomoloi-,  and  thut  tbu  ends  of  the 
onl«rooil.  called  the  primnry.  arc  connected  through  a  key 
for  revei-King  the  cuirent  with  a  battery      If  the  ctirrent 
in  the  primary  coil  is  revei-serl,  Uio  gulvaiionicter  needle 
is  observed  to  receive  u  siiddci)  or  impulsive  dellectioD, 
indicating    that    for    u    shoi-t     lime    un     E.M.I-'.     l]iL^ 
been    acting     on    the    secondai'y     coil.      If     the     ruMiis 
tancs  of  the  secondary  circuit  is  varied,  tJie  sudden  deHec 
tion  of  the  galTaiiometflr  noodle  varies  invemoly  aa  the 
roaifltaricfl.     With    constant    resistance   of   (he  secondary 
circuit  the  d^oction  varien  aa  the  number  of  conTolutioos 
in  the  secondaiy  circuit.     If  the  riiij,'  upon  which  the  coils 
of  co[ii»er  wii-e  are  wound  is  made  of  wood  or  glass,  or, 
iiide^,  of  99  out  of  every  100  substanceit  which  could  hv 
proiwecd,  we  should  find  that  for  a  ({ivon  cun-oni  in  the 
primary  coil  the  deflection    of    the  galvanometer  in    the 
socotitlary  ciixuit  is  substantially  the  tutmo.     The  rinu  may 
ho  of  cojtper,  of  gold,  of  wood,  or  gUss,  it  may  Iw  solid  or 
it    may    be     hollow,    it    makoa    no    differoncc     in     thp 
deflection  of  the  galvanometer.      We  find,    further,  that 
with    the    viiKt    majority    of    subatancos    the    deflection 
of   the    |^lvunon)eter    in    tbe  »«coiidary    ciivutt  is    pro- 
[urtionol  to  the  curient  in  ths  primary  circuit.     If,  how 
uvei",  the  ring  Ixj  of  eoft  iwri,  we  find   that  the  condiliorw 
areenormoHsly  diHorcnt     In  tbu  lirot  ptacu,  the  dcflecttoiis 
of  the  galvanometer  are  very  many  limoii  as  great  as  if  the 
ling  were  made  of  f^laKit,  or  copper,  or  wood.  In  the  Recond 
place,  the  deflectiouB  on  the  (.'ulvatiometer  in  the  tseconilajy 
circuit  aio  not  proi>ortioii«l  to  the  current  in   the  primary 
circuit;  but  as  the  cun'eiit  in  the  piimary  cii-cuit  is  »tep 
by  step  increaaed  we  find  that  the  galvanometer  defisctioua 
increase  aomuwhat  as  is  iliiiabi-ated  in  the  accomiunyiug 
curve  (Fig.  1).*  in  which  thoahsciasa;  are  pru|)orlioiial  to  the 
primary' curronL, and  the ordiuates  arc  propoitional  lotbe  gal- 
vanometer dellections.     You  ohsor^-e   that  aa   the  primiiry 
current  ih  iitcruiiswl  the  galvanometer   deflcttioii   iricinascs 
at  first  at  a  certain  mtu  ;    ua  the  prinury  viirroiit  attains  a 
corttliii   value   the  rate  at  which   the  dullectioii   in^^oil.^oa 
therewith  is  rapidly  mcrLVisod.  as  sbowii  in  tbe  upwani  turn 
in  the  curve.      This  ntto  of  incrciuio   in  maintiiineil   for  a 
time,  but  only  for  a  time.     Whoii  the  primary  cun-onb 
attuiuH  u  certain   value   the  ciu-ve  bends  dowiiwanl,  indi- 
cating that  the  deHectioii*  of   the  g.ilvmi»nieter   ai-e  now 
inci-eaaing  loss  rapidly  us  the  primmy  current  is  iucroa*cd  ; 
if  the  pitmary  ctintint  bo  still  conlinuidly   incroastd,  the 
^vanomot«r  deflections  increase  loss  and  lese  rapidly. 

Now,  what  I  want  to  itarticiilarly  itnpi-us  upon  you  is 
the  onormout  dilforcnce  which  cxista  Ijetwoerj  soft  iron  ou 
the  one  hand,  and  onlitiary  Hiihst:inceit  oit  the  other.  Un 
this  diagram  I  have  taksn  the  pdvanomoter  deflections  to 
the  E^me  scale  for  iron,  and  for  such  aubbtances  att  glaas  or 
wood,  Voii  see  that  the  dcflectiona  in  the  case  of  glwM  ui* 
vood,  to  the  sttme  scale,  are  so  small  as  to  be  abtwhitely 
inapi>rociab!c,  whilst  the  dodoctiuu  for  iron  at  one  point  of 
the  curve  is  something  like  2,000  times  as  groat  as  for  noii- 
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magnetic  euhelances.  This  oxtraDiiliiiary  pro|>ertv  is  po>- 
ResRed  by  only  two  other  tubatancos  besides  iron — cobalt  and 
nickel.  On  the  same  flfiure  are  curves  showing  on  the  same 
scale  what  would  be  the  deflecttuiis  for  CDl>aIt  and  nickel, 
taken  from  Prof.  Rowland's  paper.  You  observe  that  they 
show  the  3am«  genend  «haracteristic3  as  iron,  but  in  a  rather 
lees  degree.  Still,  it  is  obvious  that  tliese  sulntancee  may  be 
broadly  classed  with  iron  in  contradistinction  to  tlie  groat 
mass  of  other  bodies.  On  the  other  b.ind,  diitmaDnetie 
bodies  belong  distinetly  to  thn  other  claas.  If  the  deflec- 
tion with  a  noii'magiielic  ring  be  uiiily,  that  with  iron,  as 
already  stated,  may  be  as  much  as  2,000 ;  that  with  his- 
mulh,  the  moat  powerful  dianisgnelic  known,  is  0'9d9635 
— a  quantity  di9criii|r  very  little  from  unit}'.  Note,  then, 
the  nrst  fact  which  any  theory  of  miignetism  has  to  explain 
n  :  ii'Oii,  nivkel,  and  cobalt,  all  enormously  magnetic  ;  other 
substances  practically  iiuu-magnetic  \  i^econd  fact  is : 
with  moat  bodies  the  action  of  the  prini:u-y  cuirent  on  the 
seconduiy  cii'ciiil  iu  etiictly  pro)>oi'tionaI  to  the  primary 
current ;  with  mugnctic  Ixiilies  it  is  by  no  means  so. 

Vuu  will  observe  thai  the  oi<diTiates  in  these  curves, 
which  are  pi-u[x>iiional  to  the  kicks  or  elongations  of  the 
galvanometer,  are  called  induction,  and  that  tbe  abacisMU 
are  called  mugnetliiiing  force.  Let  us  mjo  a  little  more  pro- 
cisoly  what  we  mean  by  the  terms  and  what  are  tbe  unitx 
of  meaauiemont  taken.  The  elongation  of  the  galvanometer 
measures  an  impulsive  E.M.F. — an  F..M.F.  lulingfor  a  veiy 
short  time.  Chtirgo  a  coodensor  to  a  known  ]totcnLiid,  and 
dischai^e  it  thrniigh  the  galvanometer  ;  the  noodle  of  tbe 
galvanometer  will  Awing  aside  through  a  number  of  divisions 
proiwrttoiul  to  the  iinuittity  of  eloctricit/  in  the  con- 
ilcnsoi— that  is,  to  the  capacity  and  the  [Mitcntiid.  From 
this  we  may  calculate  tbe  ipiaulity  of  cilectiicity  rtMpiired 
to  give  a  unit  elonjjpttion.  Miilti|)1y  thin  by  the  actual 
lesistance  of  tbe  secondary  circuit,  and  we  have  the  impul- 
sive E-M-F.  in  volts  sud  seconds,  which  will,  in  the  |Mr- 
ticuUr  Kecondary  circuit,  give  a  unit  elongation  Wo  must 
multiply  thi«  by  lO**  to  have  it  in  absolute  C'.G.S.  unite. 
Now,  the  induetion  is  the  impulsive  E.M.F.  in  absolute 
C.G.S.  unita  divided  by  the  nrmber  of  secondary  coils,  and 
by  the  area  of  section  of  the  ring  in  square  centi- 
metres. Tbe  line  integral  of  magnetising  luix;o  is  the 
current  in  tbe  primary  in  absolute  CG.8.  unilx — th^t 
is,  one  tenth  oi  the  cun-ent  in  amperea,  mulliplieil 
by  4  IT.  The  nmgnotising  force  in  the  line  integral 
divided  by  the  length  of  the  tine  over  which  tliat  line 
integi'al  is  distributed.  This  is,  in  tnith,  not  exuclly  the 
same  for  all  ]K>int«  of  the  section  of  tbe  ring — an  imperfection 
so  far  as  it  goe»  iti  the  ring  method  of  ox[>eriment.  Tbe 
absolute  olectroraagnetii:  C.G.S.  units  have  been  so  chosen 
that  if  tbe  ring  be  [>erfoctly  tion-raagnetic  tbe  induction  is 
eipial  to  the  mHgneti.siiig  force-  Wo  may  refer  later  to  the 
permeability,  tu  Sir  W.  Thonii^on  culls  it ;  it  is  the  ratio  of 
tbe  induction  to  the  magnetising  force  causing  it,  aud  is 
usually  denoted  by  /i. 

Thei-e  is  a  further  ilitTeieiice  hetweein  the  limited  class  of 
magnetic  bodies  and  the  great  claas  which  are  non -magnetic. 
To  show  this,  wc  may  sup|>niiO  our  ox{>orimoiit  with  the  ring 
to  be  varied  in  one  or  other  of  two  or  three  different  ways. 
To  lix  ntir  ideas,  let  un  supjMjne  that  the  secondary  ooil  is 
collected  in  one  [lort  of  the  ring,  which,  provided  that  tbe 
number  of  turns  in  the  secondary  is  mEiintaincxl  the  siuia, 
will  make  no  diH'erence  in  the  reRult  in  the  galvanometer. 
Let  us  HUpfioso,  lui'lher,  that  the  ring  is  divided  so  that  ita 
[Hirts  may  l>o  phicktsj  from  together,  and  the  secondary 
coil  entirely  withdrawn  from  the  ring.  If  now  tbe  primary 
cuirent  have  a  certain  value,  and  if  the  ring  te  plucked 
apart  and  the  secondary  coil  withdt-iiwn,  wcshiill  liiid  that, 
whatever  be  the  substancoof  which  tbe  ring  Is  composwl, 
tbe  galvanometer  deflection  is  one-half  of  what  it  would 
have  been  if  the  jnimary  current  had  been  reversed.  1 
should  ]»erha[i!i  s-iy  apiiroximately  one-half,  ^m  it  is  not 
'juttc  strictly  the  Ciksc  in  some  Haii[|[>le):  of  steel,  although, 
broadlv  speaking,  it  is  oriobalf.  This  is  natural  enough, 
for  the  exciting  cjiuse  la  reduced  from — let  us  call  it  apoai- 
tivo  value — to  nothing  when  the  Becondary  coil  is  wiih- 
dnwn  ;  it  is  changed  from  atmsittvc  value  tu  an  tii|ual  and 
opposite  negative  value  when  the  primary  current  is 
reversed.  Now  comes  tbe  third  characteristic  ditl'eronce 
betireeo  the  magnetic  bodies  aad  the  non-maguctic    Sup- 


posa  tfaat,  instOftd  of  pluddog  tbe  ring  apart  when  tlie 
eoiTQiit  had  a  c«rUin  value,  the  ciuroiit,  was  nused  to  this 
value  and  then  grsdiully  dimiiuelied  \  to  notbing, 
aad  that  then  tbo  ring  was  i)luck«d  apart  and  the 
tecoudarj-  coil  withdrawn.  If  tbe  ring  l>e  iioii-magnetic,  we 
Bnd  that  there  ti  no  deflection  of  tfaa  galvanometer;  but, 
on  the  oth«r  band,  if  tbe  ring  be  w  iron,  we  6nd  a 
ver>'  likfge  doAoobion,  amounting,  it  may  be.  to  80  or  90  per 
ceot.  of  the  deflection  caiise<l  by  ilie  withdrawal  of  the  coil 
wheo  tbe  current  bnd  its  full  raluo,  Whatever  be  the 
property  that  the  passing  of  the  primary  current  huA  im- 
parted to  the  iron,  it  is  clear  that,  the  iron  retning  a  large 
|mrt  of  this  property  after  the  current  Iihb  oongod.  Wo 
may  piuh  tbe  expenment  a  titage  further.  Suppone  that 
tbe  current  in  the  primary  is  raised  to  a  great  value. 
and  is  than  slovlv  diminisbod  to  a  aniallcr  vuluo,  and  thut 
the  ring  is  opened  and  tbe  secondary*  coil  withdrawn.  With 
moat  eunUnces  we  find  that  the  galvanometer  deHectioii 
ia  precisely  the  same  as  if  tbe  cnrront  bad  boon  simply 
nuBod  to  ita  final  value.  It  is  not  so  with  iron:  tho 
nalvanometer  deflection  dfliKtnds  not  alone  ujionthe  current 
at  the  moment  of  withdrawal,  hut  on  the  current  to  which 
ring  baa  been  previousJy  subjoctod.  We  may  then 
_  fcW  another  curve  (Fig.  2)  representing  the  gal  vanonietor 
deflections  produce<l  when  the  ciirroiit  bna  been  raiaed  Ut 
a  high  value  and  hna  been  eubAoqucntly  reduced  to  A  value 
indicated  by  the  abBciBSH:.  This  curve  may  be  properly 
called  a  desceiwling  curve.  In  the  ca^e  of  ordinary  hodieR 
this  curve  is  a  straight  line  eoiiicideril  with  the  straij^bt 
line  of  the  aacendinK  curve,  but  for  iron  is  a  curve  such 
aa  ia  represented  in  the  drawing-  Vou  nbservo  that 
this  curve  desceiida  to  nothing  liKo  :>.cro  when  the  ciir- 
reni  ia  reduced  to  zeru ;  ami  tbut  when  the  current 
ia  nob  unty  diniinisfaed  to  xero,  but  is  reversed,  the 
gBlvauomuter  deHoctinn  only  hecomoR  xero  when  the 
reversed  ciin'ent  has  a  aubstanlanl  value.  This  property 
|Kis»es8ed  by  magnetic  bodies  of  retaining  that  which  is 
imprcsaod  upon  thetn  by  the  primary  current  baa  been 
caliod  by  Prof.  Ewing  "hysteresis,"  or,  ax  similar  pro- 
perties have  been  obsorved  in  (|uito  other  connections, 
"nngnetic  hvetei'eais."  The  name  is  a  good  one,  and  has 
been  adopted  Droadly  speaking,  the  induction  m  mea- 
sured by  the  }^Ivitnomctor  doflocbion  is  independent  of 
the  time  during  which  the  suocessive  currents  have  acted, 
and  depends  only  ujion  their  majjnitude  and  order  of  sue- 
cesaion.  Some  recent  experimenla  of  Prof.  Kwiiig,  bow- 
aver,  aeeni  to  show  a  well-marked  lime  cfiect.  There  are 
euriuus  features  in  these  expeHnioiibi  which  require  more 
clacidaUoo. 

It  haa  heen  [winbed  out  hy  Warburg,  and  subecijuently 
by  Kwing,  that  tbo  area  of  curve  2  ia  a  measure  of  the 

aiuntily  of  oner|(y  expended  in  cbiuigini;  the  niagnebiitm  of 
iQ  maaa  of  iron  from  ttiat  produced  by  the  current  in  one 
direction  to  that  uroducod  by  tbe  current  in  the  oiipoeite 
direction  and  bacK  again.  The  energy  ex|>ended  with  vary- 
ing amplitude  of  miigneli^ing  forcen  hits  been  determined 
for  iron,  and  also  for  hirge  magnclisT?i;r  forces  for  a 
eonaiderable  variety  of  samples  of  aboel.  DiffcrouL  soi-ta 
of  iion  and  stool  dilTci;  from  aich  other  veiy  gici«bly  in 
this  resfiect.  For  eJCiimple,  tire  ouci'm'  lo^t.  in  a  eDm|ileto 
cyele  nf  revcisikk  in  u  s<xmplc  of  Whitwortb's  mild  *tooI 
w>u  about  10,000  ergs  |ier  cubic  contimcu-Q ;  in  nil- 
banlened  hard  atcel  it  wiiit  near  100,000  ;  and  in  tiiiigil«ii 
Bteel  it  W.1S  near  200,000— a  range  of  vnrJulion  '>f  30  to  1. 
It  is,  of  course,  of  the  greatest  jiOBsible  im|>ort4ncQ  to  keep 
thi»  qiuiitity  low  in  the  case  of  arnialuros  nf  dynamos, 
and  in  that  of  tbe  coren  of  LiMnHformem.  If  the  ar-mutiiro 
of  a  dyiMino  macbitie  be  made  of  gowl  iron,  the  loss 
from  bystcrenis  may  easily  he  less  than  I  [nr  rent-.;  if, 
however,  bo  take  an  extreme  caas,  it  were  made  »f  tnn"- 
Bt«n  steel,  ib  would  readily  amount  to  20  per  cent  lii 
tbe  cane  uf  tranafurmeid  and  iiltcrnaie-curreiit  dynamo 
macbitiee,  where  the  number  of  v« vers  its  per  second  h  great, 
tbe  loss  of  power  by  by^tt-ircAis  of  thi-  iron,  ami  iho  ctrnac- 
iiocnt  heating,  beetjme  very  iniporitmt.  The  l<w«  of  j»ower 
by  hyaboreRis  increuaea  more  i-apidly  tb.in  d>ii-.s  the  indiu- 
tion.  Hviice  it  in  not  well  in  such  macbinoo  bo  u-ork  the 
iron  tu  anything  like  the  .larou  intun^ity  of  iniliiuLion  aa  is 
deainlile  in  inibn.ary  nititinuoiis-ciirnnb  iiiitchiniM.  The 
i|itaiiLity,  u  A,  nben  Ricnsured  in  ]>ropiu'  UDit»,  u«  already 


explaine-'l,  that  is  to  Bay,  the  reveraed  magnetic  force,  which 
just  suflices  to  reduce  tue  induction  as  measured  by  the  kick 
on  the  galvanometertonothing  after  themaborialhaa beensub- 
mitted  tcavery  great  magnetising  force,  ia  called  the  "eoorcire 
force,"  giving  a  definite  meaning  to  a  term  which  has 
long  been  used  in  a  somewhat  indeRnite  sense.  The 
quantity  is  really  the  important  one  in  Judging  tbe 
magnetism  of  abort  permanent  magneta.  The  reaidnal 
magnetism,  O  B,  is  then  practically  of  no  interest  at  all ; 
the  magnetic  moment  depends  .tirnost  entirely  u[H>n  the 
coercive  force.  The  range  of  magnitude  is  eomewhat 
geeater  than  in  the  case  of  the  energy  dissipated  in  a 
complete  reversal.  For  vory  soft  iron  the  coereivo  force  is 
1*6  C.O.S.  units;  for  bungaten  steel,  the  moat  suitable 
materia]  for  magnets,  it  is  5\  in  the  same  unite.  A  very 
ffood  guess  may  bo  made  of  tbo  amount  of  coercive  force  in 
a  sample  of  iron  or  steel  hy  the  form  of  the  ascending 
curve,  determined  as  I  descnbed  at  first.  This  ia  readily 
seen  by  inspection  of  Fig.  3,  which  shows  the  curves  in  tbe 
cases  of  wrought  imn,  and  steel  containing  0'9  per  cent,  of 
carbon.  With  the  wrought  iron  a  rapid  ascent  of  the 
ascending  curve  is  made,  when  the  magnetising  force  is 
small  and  the  coercive  force  is  small ;  in  tho  case  of  the 
hard  steel  tbe  ascent  of  the  cun'o  is  made  with  a  larger 
magnetising  current,  and  tho  coercive  force  is  large.  There 
is  one  curious  feature  »hown  in  the  curve  for  hard  ntcel 
which  may,  so  far  as  I  know,  ho  obaorvod  in  all  magnolia- 
able  substances :  the  ascending  cmve  twice  cuts  the 
doeccnding  curve,  ba  at  M  and  N-  Thi«  (Mwuliarity  was, 
so  far  as  I  know,  first  observed  by  Prof.  (J.  Wiedemann. 

]  have  already  called  emphatic  attention  to  the  fact  that 
magnetic  siihstancos  nre  enormously  magnetic,  and  that 
lion  magnetic  suhetancos  arc  hardly  at  all  niagnatio  ;  there 
is  between  the  two  classes  no  intortaodial*  class.  The 
map^iiotic  proiMjrty  nf  ii-on  is  exceedingly  easily  dostroyod. 
[f  iron  lie  allnycd  with  1'2  per  cent,  of  manganese,  the 
kick  on  tbe  galvanoraetor  which  the  material  will  give,  if 
made  into  a  ring,  is  only  about  25  per  cent,  greater  than  is 
the  case  with  tbe  most  completely  iion-magnetic  material, 
instead  of  being  some  hundreds  of  times  as  gi'eat,  is 
woiibl  be  tho  ca.ie  with  iron.  Further,  with  this  m-iii- 
gancac  steel,  tbe  kick  on  the  galvanometer  is  strictly  pro- 
portional to  the  magnetising  current  in  the  prinnuy,  and 
tho  material  shows  no  sign  of  hysteresis.  In  short,  all  its 
properties  would  be  fully  accounted  for  if  we  supposed  that 
matiganoso  sbeel  consisted  of  a  perfectly  non-magnetic 
materiat,  with  a  small  percentage  of  metallic  iron  mechani- 
cally admixed  therewith.  Thus  the  property  of  non-mag- 
nctisability  of  manganese  steel  is  an  excellent  proof  of  the 
fact—which  is  also  shown  by  the  non-magnetic  proiiettiea of 
most  camponndn  of  iron — that  the  propei-ty  apitertains  to 
tbo  mulecute,  and  not  to  the  atom ;  or,  to  put  ib  in 
another  way,  suppose  that  wo  wore  to  imagine 
maganese  steel  broken  up  into  small  particles,  aa 
these  inarticloik  became  smaller  there  would  at  length 
arrive  a  point  at  which  the  iron  and  the  munganoso 
would  he  entirely  gepctralod  from  each  other;  when  this 
poiiiil  ij^  I  cached  tho  particles  of  iron  are  non-magnetic. 
By  the  magnetic  molecule  of  the  -substance  we  mejiti 
the  KRiallest  p:ut  which  h.ui  alt  the  magnetic  properties*  of 
tbo  mass.  Tbo  niagnotic  molecule  n,uat  tie  big  enough  to 
contain  its  pro[K)rlion  nf  manganese.  In  iron,  then,  we 
must  have  a  collection  of  particles  of  such  ni.i;;nitiide  that 
it  would  bo  possible  for  the  manganese  to  enter  into  each 
of  thorn,  to  constitute  an  element  of  the  nta^not.  Man- 
ganese is,  so  far  as  I  knew,  a  non-magnelic  element. 
Smaller  pro}>nrtion8  of  nian^neae  reduce  the  magnetic 
pro))orty  in  a  somewhat  Ies6  degree,  the  reduction 
Ixiing  greater  as  the  ipianttty  of  man^^nese  is  greater. 
It  api>eared  very  possible  that  the  non-magnetic  property 
of  mangaiieae  steel  was  dne  to  the  coercive  force  bein? 
very  groat — that,  in  fact,  in  all  experimeute  we  were  atill 
on  thatmrl  uf  tbe  magnetisation  curve  below  the  rapid 
rise,  and  thab  if  the  8t««l  were  submitbcd  to  tn^ater  forces 
it  would  presently  prove  to  bo  magnetic,  like  other  kinds  of 
steel.  Prof.  Ewing,  however,  has  submitted  manganese 
steel  to  very  great  forces  indeed,  and  finds  that  its  mag- 
netism is  always  propottional  to  the  uagnebisiag  foroo. 

(To  be  (X)7Uituiat ) 
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PROSPECTIVE   AND  RETROSPECTIVE. 

Since  refen-ing  to  the  queBtioD  of  deterioration 
of  conductors  in  oar  last  issue,  it  has  occurred  that 
there  may  be  a  phase  of  the  subject  needing  the 
most  careful  attoutiou.  Then,  o^in,  the  question 
of  dangei'  has  been  discussed  iu  an  interview  bctwoeu 
the  Pall  Mall  Gazette  aud  Mr.  Heaphy.  It  is  not 
too  much  to  say  that  Mr.  Heaphy,  representing,  as 
he  does  and  has  done,  the  great  Qre  insurance  com- 
panies through  the  whole  era  of  electric  lighting, 
has  accumulated  au  experience  that  is  unique,  and 
could  it  be  published,  would  be  of  enoiraoos  value 
in  showing  what  not  to  do  and  bow  not  to  do  it. 
The  experience  is  one  of  disaster,  of  f&itute,  and 
every  failure  should  teach  its  leESOU.  Now  Mr. 
Ileaphy  has  been  brought  into  contact  ^^ith  every 
firm  of  repute  engaged  in  the  electric  lighting 
industry,  be  has  never  withheld  suggestions  or 
refused  the  results  obtained  from  his  experience,  and 
many  improvements  have  been  made  in  auxiliary 
apparatus  through  these  suggestions,  by  which 
others  rather  than  himself  benefit.  We  have  not 
failed  to  interview  Mr.  Heaphy  as  occasion  required, 
and  muat  confess  that,  while  willing  to  give  every 
credit  and  mention  every  name  connected  with 
good  work,  he  is  extremely  reticent  about  gi^Tng 
information  other  than  geucral,  where  such  infor- 
mation would  not  redound  to  the  credit  of  tho 
contractors.  It  is  reqnisite  that  the  insuraiice  com- 
panies should  have  au  engineer  who  can  neither 
be  bullied  nor  cajoled,  and  for  all  these  reasons, 
to  which  many  others  might  be  added,  we  trust  that 
sooner  or  Inter  Mr.  Ileaphy  may  be  induced  to 
pubbsb  a  list  of  failures.  It  would  not  be  necessary 
to  mention  names,  for  we  all  have  to  learn,  and  iu 
doing  so  learn  that  what  was  satisfactory'  five  years 
ago  would  not  be  tolerated  now.  We  would  suggest 
that  thosf  who  think  with  us  in  this  matter  might- 
take  au  opportunity  of  supporting  the  idea.  Whether 
the  members  of  the  industry  tbink  so  or  not,  it  is  an 
undoubted  fact  that  to  Mr.  Heaphy,  and  almost  to 
him  atone,  is  due  our  thanks  for  having  preserved 
UB  from  the  happy-go-lucky  way  in  which  our 
American  cousins  put  up  installations.  IIo  stands 
between  the  profession  and  those  wbo  have  to  pay 
the  piper  in  case  of  fire,  and  from  the  earliet;t  time 
to  the  present  he  seems  to  have  added  rules  to  rules 
which,  if  followed,  would  avoid  the  dangers  his  es- 
]>erieuce  has  made  him  acquainted  with.  Weundor- 
titand  that  accidents  have  occurred  at  various  times 
&om  every  part  of  an  installation,  here  it  has  been  a 
joint,  there  a  lamp,  at  this  place  a  switch,  at  another 
a  careless  fixing  of  good  wire,  then  sparks  from  the 
dynamo,  and  so  on.  Mention  of  tbe  bad  Bxing  of 
good  wire  reminds  us  that  some  people  cannot  dis- 
criminate between  good  wire  and  bad  fixing.  In  the 
most  recent  case  a  critic  damned  the  insulated  uire, 
and  would  have  had  some  other  kind,  evea  wtaea 


staple  was  driTen  right  through  the  iiisnlation.  We 
should  like  to  know  what  pos&iblo  iusutation  will 
stand  against  euuh  rough  usage. 

To  come  back  to  the  question  of  deteriorfttion.  Id 
any  installation  there  must  necessarily  be  a  greatci 
or  leas  number  of  what  may  be  termed  vulnerable 
points  ;  that  is,  points  in  the  conductor  or  contact 
pieces  that  arc  attackable  by  gases  and  acids  or  other 
deleterious  materials.  Tbe  condactor  as  a  conductor 
when  tested  may  show  no  signs  of  deterioration,  and 
yet  day  by  day  the  installation  gets  worse.  The 
size  of  wire  is  calculated  according  to,  say,  the  Board 
of  Trade  rule,  and  a  margin  is  allowed.  The  men 
in  charge  are  worried  after  a  time  by  breakdowns 
which  arc  traced  to  ^-ulnerable  points.  The  moral 
of  the  tale  is  to  pay  particular  attention  to  see  that, 
in  the  first  place,  the  materials  and  work  at  these 
vulnerable  points  is  the  best  possible,  and  to  allow 
a  larger  margin  of  safety  at  these  points  than 
ordinarily. 

In  a  general  review  of  tbe  year's  work,  another 
question  strikes  us  as  of  some  importance,  the  train- 
ing of  the  men  who  are  to  enter  the  industry.  We 
have  the  schoola  in  Hanover-Bquare,  of  exceedingly 
high  repute.  "We  have  the  places  under  the  control 
of  the  City  guilds.  We  have  classes  in  many  of  the 
local  colleges,  but  we  wish  to  insist  upon  some 
practical  work  in  addition  before  a  man  is  accounted 
a  competent  electrical  ougincor.  If  tbe  men  who 
attend  these  classes  would  look  upon  them  us 
a  part  only — a  very  valuable  part,  we  admit — 
of  their  training,  they  would  find  it  would  be 
greatly  to  their  advantage.  At  the  present  time 
s  number  of  men  are  turned  out,  Homu  of  whom  arc 
silly  enough  to  give  themselves  airs  and  to  talk  and 
ftct  as  if  a  brand  new  diploma  were  as  valuable  as 
twenty  years'  experience  in  the  shops.  It  will  be 
well  to  remind  those  of  our  readers  who  have  sons 
desirous  of  entering  this  industry,  that  the  mvii  who 
are  wanted  are  men  who  do  not  mind  stoking  a  fire, 
oiling  bearings,  making  splices,  using  spanners,  and 
generally  doing  any  work  that  comes  within  the 
duties  of  a  mechanical  engineer.  Tbe  numbers 
required  to  design  machines  is  limited,  as  are  those 
required  to  make  calculations  for  and  design  central 
station  work.  This  no  doubt  is  more  highly  paid, 
and  mure  cloanly.  but  even  then  the  men  who 
produce  tbe  beet  designs  are  the  men  who  have  hnd 
practical  experience.  The  opening  for  meu  who 
may  be  termed  the  arti)>an»  of  the  industry  is  now 
large,  and  will  grow  month  by  month.  These  are 
tbe  men  whose  work  will  have  to  be  rigidly 
examiuod,  but  while  the  meu  are  many,  the 
examiners  are  few.  We  would  suggest  to  those 
who  rale  in  theschools  and  colleges  that  a  part  of  the 
curriculum  should  include  the  work  of  designiug,  of 
writing  KpeoiRcationh,  and  of  examining  work  done. 
One    student    might    specify,    others     work     to 


the  specification,  and  another  examine  and 
report  thereon.  This  would,  in  the  first  place, 
lead  to  a  more  exact  knowledge  of  what  was 
required,  and,  in  the  second  place,  would  bring 
out  prominently  the  faults  sure  to  remain 
from  book  knowledge  only,  besides  emphasising  the 
wide  divergence  that  there  is,  and  always  must  be, 
between  practice  and  theory.  The  book  tells  a  man 
that  sucli  and  such  a  formula  holds  good,  and  so  it 
does,  but  very  often  not  in  practice.  Many  a  man 
has  set  out  with  a  wonderful  knowledge  about  insu- 
lation, and  been  tbonderstruck  to  find  in  practice 
the  insulation  resistance  of  an  installation  is  far 
below  what  he  would  expect  it  to  bo.  He  knows 
what  the  insulation  resistance  of  a  yard  or  a  mile  of 
such  coveted  wire  is,  but  while  knowing  this  be  for- 
gets that  be  will  be  troubled  with  such  little  things 
as  lamps,  with  joints,  with  switches,  with  cut-outs, 
and  all  the  paraphernalia  besides  the  wire,  and  ex- 
pects  his  resistance  to  be  that  of  so  mauy  yards  or 
miles  of  wire.  This,  then,  means  a  drain  from 
leakage  that  the  inexperienced  make  no  pro\H8ion 
for.  Yet  they  will  find  leAkagc  a  bugbeJir  both  to 
the  electric  light  man  and  to  the  gas  man.  Leakage 
aUo  spell»  danger,  so  we  think  our  suggestion  not 
out  of  place — in  the  schools  less  theory,  and  more 
directly  applying  what  little  theory  is  needed  (o 
practice. 


Bourne  amd  Son. — Messrs.  l^ourne  and  Son,  of 
Derby,  have  been  fully  employed  during  the  year  in 
the  depftitiuent  of  their  manufactory  set  apart  for 
the  production  of  stoneware  electrical  productions. 
The  leading  shapes  and  sizes  of  insulators  for  tele- 
graphic, electric  ligbt,  and  mining  signals,  which  have 
been  produced  in  such  loryc  quantities  by  this  firm, 
have  been  in  continual  demand,  and  there  has  boon 
much  activity  in  tht-  btittcry  cell  brunches.  The 
most  noticeable  feature  of  the  trade  during  the  year 
just  pnst  has  been  the  large  number  of  fluid-oil  in- 
sulators made  by  the  fniu  for  tbe  patentees,  Messrs. 
Johnson  and  PhillipH,  whilst  the  increased  actirity 
in  the  coal  trade  has  stimulated  the  demand  fur  the 
insulators  and  battery  cells  used  in  mining  opera- 
tione.  As  regards  the  prospects  for  the  year  1890, 
in  addition  to  au  anticipation  of  a  continued  demand 
of  what  may  now  be  considered  the  staple  articles 
of  the  trade,  the  firm  has  reason  to  expect  larger 
orders  than  usual  from  the  Postal- Telegraph 
Department. 

Callekoer  and  Co.— This  company  has  carried 
out  several  large  contracts  for  laymg  mains,  etc., 
undertaking  the  excavation  and  all  the  operations 
consequent  thereon,  the  construction  of  tbe  pro-  , 
tecting  conduit  or  case  for  the  cables,  and  the  mana-  I 
facture  and  laying  complete  of  the  cables  theraselvea, 
with  all  tterv'icB  and  tither  boxes,  to  form  a  complete 
distributing  network.  The  most  important  of  these 
contracts  are  :  (1)  Liverpool,  where  they  have  laid  a 
complete  network  throughout  nearly  the  whole  of 
the  business  quarter  of  the  city,  from  which  many 
thousands  of  hghts  are  already  being  supplied.  This 
work  is  for  the  Liverpool  Electric  Supply  Company, 
Limited,  and  is  by  far  the  most  complete  and  exten- 
sive system  in  operation  in  England.  (2i  Whitehall, 
for    the  Metropolitan    Kleotarlc    Supply  Co 


Limited,  comprising  mains  from  the  Thtunes  Em- 
bftDknient  to  Charing  Crofis-road  aud  Pall  Mall.  (3) 
Strand,  for  Messrs.  A.  and  S.  Gatti,  complete 
syfitem  of  distributioQ  in  the  Strand  and  neighbour- 
ing Btr«ets  from  the  station  iu  Bull  Inn-yard.  (4) 
Chelscft,  for  the  ChelscaEIectricitj  Supply  Company, 
Limited,  complete  oytitem  in  Sloane-sq^uare,  Cado- 
t^an-Rquare,  Hans-place,  Lennox -gardens,  Pont- 
street,  Sloane-street,  nnd  the  adjoining  streets  from 
the  Btations  in  Draycott-place  and  Clabon-mews. 
(5)  South  Kensington,  for  the  ChelsQa  Electricity 
Supply,  for  Bimilar  work  in  Eger ton-gardens,  Bromp- 
ton-road,  Oviugton -square,  etc.,  from  the  station  in 
Egerton-mcws.  (15)  lUth,  underground  mains  for 
arc  lighting  for  the  public  lamps  throughout  the  city, 
and  for  house  lighting  by  transformers.  This  com- 
pany have  also  supplied  the  cables  for  central 
station  work  at  Lynmouth  and  L>-ntOQ,  Gothenburg, 
Sweden,  (two  companies).  La  Plata,  Knsenada, 
Bosario,  and  Buenos  Ayres  |for  the  Kiver  Plate 
Electricity  Supply  Company.  Limited).  Among  the 
very  large  uumber  of  orders  for  cables  for  use  by  the 
variouH  firms  of  electrical  engineers,  (juite  a  feature 
has  be«n  the  quantity  of  colliery  installationR  for 
which  this  company  has  manufactured  mains.  A 
large  number  of  privato  houses  have  ftlso  been  fitted 
m  all  parts  of  England  and  Scotland.  They  have 
also  been  very  busy  supplying  cables  for  the  Navy, 
of  the  well-known  yum,  bitumen,  and  lead  sheathed 
type.  The  company  hat  held  the  contract  with  the 
Admiralty  for  the  past  two  years,  and  have  supplied 
through  contractoTK  ti-u  wir(^s  and  cables  for  many 
ironclads  building  on  the  Tyne  and  Clyde.  The 
paKt  year  has  been  u.  very  busy  one,  and  there  is 
every  indication,  from  tbe  large  ntmibers  of  orders 
dready  placed,  that  I89U  will  be  still  busier. 

CHAUBBltLAiN  ANU  UouKHAM. — Besides  the manu- 
faetnro  of  a  large  number  of  dynamos,  this  firm  has 
carric'd  out  an  important  iuBtallatiou  at  the  quick 
firing  ranee  and  loading  sheds  nnd  ammunition 
works  of  the  Birmingham  HmalJ  Arius  and  Metal 
Compimy,  Limited,  and  also  the  midorground 
and  surface  at  the  Hamslead  Colliery  Company, 
Limited,  Among  other  things,  they  have  taken 
out  a  patent  for  and  perfected  the  working  of 
an  arrangement  of  intermi-'diate  magnets  for  secur- 
ing constant  lead,  speed,  and  potential  in  dynamos 
and  motors.  They  have  further  improved  nook- 
ham's  patent  electricity  meter  for  continuous  cur- 
rents, and  have  trebled  the  saJes.  They  are  now  in 
sole  use  in  Liverpool,  Leamington,  and  Derby,  and 
with  othiirs  iu  Bradford  and  London.  They  have 
also  been  perfecting  the  same  for  alternating  cur- 
rents, and  hope  to  put  these  on  the  market  shortly. 

John  Davis  akd  Hon. — Messrs.  John  Davis  and 
Sou  have  been  very  busy  during  tbe  past  year ;  their 
work  executed  ana  in  prospect  mctudcs  installations 
with  accimiulators  at  country  houHeK,  millis,  foiin* 
di'ics,  collieries,  etc.  In  the  early  part  of  the  past  year 
they  started  in  Derby  a  central  supply  station  with 
accumulators,  which  has  been  wurkuig  with  perfect 
success  over  since.  The  plant  has  at  present  a  total 
capacity  of  about  500  10-c.p.  lamps.  The  con- 
sumers aio  charged  by  meter  on  a  slimng  scale  of  Is. 
to  8d.  per  Board  of  Trade  unit.  The  mains  are 
carried  overhead  attached  by  insulating  fasteners  to 
copper  bearers.  Amongst  recent  installations  are 
Messrs.  Geo.  Fletcher  and  Co.'a,  Masuou  Works, 
Derby  ;  the  Cossall  Colliery,  Bkeston  ;  two  nils  for 
the  Clay  Cross  Company  {in  which  the  plant  is 
arranged  for  pumping  as  well  as  lighting),  and  a 
ooliiary  for  Messrs.  Barber,  Walker,  and  Co.,  all  of 
these  being  lit  above  and  below  ground ;  aUo  au  ex- 


tensive plant  for  the  Cerro  de  Pasco  goldfields, 
Transvaal.  Messrs.  Davis  report  that  though  all 
brftuchcs  arc  active,  that  transmission  of  power  plant 
for  undergrouud  hauling  and  pumping  is  constantly 
enquired  after,  and  they  have  several  large  plants  in 

Srospect.  In  their  exi)erience  in  colliery  lighting, 
[essrs.  Davis  have  found  it  necessary  in  almost 
every  case  to  protect  the  lamps  against  accidental 
breakage,  dust,  and  dirt ;  they  therefore  commenced 
the  mannfactnie  of  protector  fittings  for  incandes- 
cent lamps  of  all  sizes,  all  of  which  are  dust-proof. 
Tliese  are  now  extensively  adopted  by  many  fii'ms. 

General  Electhio  Company. — This  company 
have  during  the  past  year  increased  both  their 
manufactunngjpremises,  as  welt  as  their  warehoiu^es 
and  offices.  The  factory  in  Manchester  has  been 
equipped,  at  great  expense,  with  a  quantity  of  new 
macnmery,  and  now  gives  employment  to  over  HOO 
men.  The  machinery,  which  is  throughout  of  the 
latest  type,  comprises  automatic  screw-making 
plant,  many  new  apparatus  for  brass  finishing, 
clockmakers.  cabinet-makers,  and  wood-tuniers' 
tools,  and  a  large  plant  fur  nickel  and  electro  plating. 
Many  new  articles  have  been  added  to  their  list  of 
manufactures,  such  a.s  annneter.s  and  voltmeters, 
aire  lamps,  and  telegraph  materials,  whilst  the  out- 
put in  switches,  cut-outs,  ceiling  roses,  and  general 
fittings  has  largely  increased.  The  firm  have  bad 
the  advantage  oi  Mr.  Iteckenzaun's  advice  and 
general  assistance,  and  with  him  bavc  brought  out  a 
number  of  apparatus,  with  the;  production  of  which 
their  experimental  department  is  now  fully  occupied. 
Clark's  patent  electric  gas  lighter  cnntuiups  to  be 
manufactured  with  unabated  energy,  and  it  is 
astonishing  what  a  sale  there  is  for  it,  considering 
that  it  has,  for  a  considerable  time,  only  sold  through 
its  commeudiug  qualities.  Altogether,  as  a  centre 
for  the  sale  of  articles,  tbe  Manchester  works  bavc 
proved  a  great  succeas.  In  London  tbe  large  build- 
ing iu  Queen  Victoria-street  is  well  known  through 
its  prominent  position,  and  tbe  husineBs  has  been 
greatly  facilitated  by  tbe  commodious  premises, 
although  the  company  complain  that  their  expecta- 
tions as  to  this  winter's  bUKiness  have  not  been 
realised,  and  attribute  this  disappointment  to  the 
fact  that  their  ctujlomers,  who  comprise  almost 
every  contractor  for  electric  lighting,  cannot  fulfil 
the  calls  made  upon  tbem,  owing  to  the  backward 
state  of  affairs  in  central  stations  m  Loudon  and  the 
provinces.  Besides  the  increased  sale  of  their 
standard  articles,  the  demand  for  their  specialities, 
such  as  Dr.  Aron's  electricity  meters,  Apostle 
carbons,  and  well-assorted  designs  iu  glassware,  has 
been  very  great.  Orders  from  all  parts  of  the  globe, 
especially  from  Australia  and  South  America,  keep 
coming  iu,  and  business  in  general  looks  very 
}>i-omtsing. 

Manchesteu  EmsoN-SwAN  Company. — The  Man- 
chester Edison-Swan  Company  have  been  fully  em- 
ployed during  IByy.  In  the  early  part  of  the  year 
they  completed  a  central  station  on  the  low-tension 
system  at  St.  John's,  Kcwfoundland,  tlie  Houses  of 
Assembly,  the  Government  House,  and  other  build- 
ings being  lighted.  lustal  la  Lions,  many  of  large 
size,  have  bewu  erected  in  tbu  luilla  and  works  of 
undermentioned  iinus  :  Messrs.  Larioa  Bros,,  Malaga 
and  Gihraltai' ;  the  Union  Mill  Company,  Rochdale  ; 
^'faring,  Eckeraley.  Wigan;  Sladen  Wood  Mill  Com- 
pany, Littleboro' ;  Ainsworth  Bros.,  Bolton ;  Tex- 
tile Mill  Company,  Oldham  ;  J.  Mandleberg  and 
Co.,  Pendleton  ;  Wilde  and  Booth,  Denton  ;  J.  and  J. 
Mellor,  Bury  ;  Staul.  Guyer,  and  Spitz,  Cauuiiig- 
toDf   Sbaw,  and   Co.,    Yatus  and   Kay,  and  mftoy 
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others.  The  whole  of  the  extensive  premises  of  the 
Bolton  Cooper  Syu<licat«  have  been  entrusted  to  the 
compaDV,  and  the  installatioii  at  the  pavilion  at 
Castle  Mona,   Douglas,  and   Llandudno,   with   the 

fier  at  the  latter  place,  have  also  heen  carried  out 
y  them.  Among  private  houses  and  hotels,  those 
of  Albert  Wood,  Esq.,  Conway;  John  Walker,  Esq., 
Llandudno ;  the  St.  George  s  Hotel,  Llandudno ; 
the  Osborne  Hotel,  Bradford ;  Palace  Hotel,  Birk- 
dale;  and  the  fine  "  ManchcBter.  Limited."  R«8- 
tamraut,  may  be  mcDtioued.  The  company  has  also 
carried  out  numerous  wiring  inBtallaLiuiiK  tor  central 
station  work  in  shops  and  ofiices.  At  the  present 
time  they  have  iu  progroKK  infitallations  for  McaurH. 
Calvert  and  Co.,  the  Kelliier  Partington  Wood 
Pulp  Company,  Corahatore  Mill  Company,  Langdale 
and  Co.,  Fletcher.  Burrows,  and  Co.,  Atherton,  and 
Others.  Some  idea  of  the  progress  of  electric  light- 
ing in  the  district  may  be  giitbered  from  the  fact 
that  dTuing  the  past  year  this  company  has  supplied 
something  like  40,000  incandescent  lamps,  and  the 
present  oatlook  is  a  very  satisfactory  one. 

K.  L.  B.  Bathbokk.— The  work  of  this  firm 
during  the  past  year  has  consisted  chiefly  iu  the 
designing  and  mauuiacture  of  more  or  less  artistic 
fittings,  in  polished  brass  and  copper,  for  house  iiud 
oflice  elecinc  lighting,  ''nto  some  of  which  have  been 
introduced  a  remarkably  powerful  Aniericau  reflector 
shade,  which  was  illustrated  m  our  columns.  Tbesc 
ate  said  to  be  highly  appreciated  in  offices  where  the 
absence  of  any  glare,  and  the  intense  whiteness  and 
power  of  the  light,  have  affordwd  a  very  welcome 
relief.  In  the  course  of  i8!>0  larger  and  more  con- 
venient workshops  are  tt)  he  fitlnd  to  develop  several 
^cialitjcs  in  electric  light  fittings  for  biUiard  light- 
ing, picture  lighting,  and  ship  work,  besides  other 
fittings  for  domestic  and  office  work. 

School  or  ELECTBicAii  ENontKERrNo.  — The 
school  has  had  more  studentti  during  the  latter  half 
of  1889  tbau  in  aaiy  similar  period  in  its  history, 
and  the  enquiries  with  a  vikw  to  entry  are  .still  very 
Domerous.  Frequent  evidence  reaches  the  managers 
of  the  rising  i^steem  in  which  thp  school  is  held  by 
members  of  llio  profession.  There  is  but  little 
difficulty  in  liuding  good  berths  for  able  young  men 
who  get  the  certihcat«,  at  the  ttnal  CKaminations 
for  which,  Irath  in  theory  and  practice,  tlie  csiLUiiiiL-r 
is  Mr.  Gisberl  Kapp.  A  new  gas-engine  is  just 
being  erected,  and  a  transformer  current  is  tu  be  in- 
stalled, and  the  management  is  generally  doing 
what  seems  beat  suited  to  maintain  the  plant  in  a 
high  stato  of  efficiency,  and  ti  keep  it  abreast  of  the 
times. 

TELBGnAPII      MANUKACTUniXO      COMPAm'.  —  Wo 

hear  from  this  company  that  last  year  has  been  an 
extremely  busy  one,  especially  the  last  sis  mouths, 
during  which  the  uutpuL  has  been  doubled.  All 
depai-tments  have  been  fully  occupied,  especially  the 
cable  and  guttapercha  wire  covering  departments, 
and  the  firm  has  large  orders  for  all  classes  of  goods 
in  hand  for  this  year. 

Western  Counties  .\nd  South  Wales  Tele- 
I'HONE  CoMTANV. — The  district  workc<l  by  this  com- 

Itaiiy  covers  Cornwall,  DtvonabirH,  Somerstitshire, 
loraetshire,  the  Chamiel  Islands,  Uampshire,  the 
Isle  of  Wight,  Wiltshii-e,  Gloucestershire,  flereford- 
shirc,  Monmouthshire,  Glamor ji^ansbi re,  Carmar- 
tbenshire,  Pembrokeshire,  Cardiganshire,  Breck- 
Docksbite,  and  Badnorshite,  and  all  such  parts  of 
Shropshire,  Warwickshire,  and  Worcestersnire  as 
arc  not  included  in  a  twenty  mile  radiu»>  from  the 
general  post  olhcea  at  Btrmiiigliiam  and  Wolver- 


hampton respectively.  The  company  have  39  ex- 
changes, distributed  as  follows:  Bristol,  Clifton, 
Bath,  Gloucester,  Cheltenham, Newport.  Pootypool, 
Cardiff,  Penarth,  Barry.  Barry  Docks.  Cadoxton, 
Pontypridd,  Aberdare,  Merthyr,  Tredegar,  Swansea, 
Moiriston,  Neath,  Briton  Ferry,  Llaneliy.  Plymouth. 
Devonport,  Mutley,  Exeter,  Torquay,  Paignton, 
Newton  Abbot.  Brixham,  Dartmouth,  Portsmouth, 
Bouniemoutb,  Poole,  Southampton,  Winchester, 
Shrewsbury,  Worcester,  Weymouth,  St.  Ileliers 
{Jersey),  with  a  total  number  ofexcbange  subscribers 
and  trunk  renters  of '2,377  (as  on  Dec,  '2lst,  1889). 
The  principal  exchauges  are  Bristol  with  -1.51  sub- 
scribers, Plymouth  278,  Bom'uemouth  230,  Ports- 
mouth 196,  Torquay  126,  and  Southampton  107. 
The  calls  at  the  company's  exchanges  for  toe  mouth 
of  November,  1889,  were  210,H3li,  but  as  each  call 
requires  aud  receives  a  ie\t\y  this  number  tthuuld  he 
doubled  to  give  the  number  of  communications  for 
the  mouth  of  KovembeT,  4'21,ti72.  The  uuuibcr  of 
such  communications  for  the  year  1888  were  nearly 
four  millions,  the  exact  figures  being  3,!^()9,85().  For 
the  eleven  months  of  the  present  year — i.e.,  up  to 
30th  November  last — the  number  of  communications 
which  have  passed  thniugh  thi:  company's  exchanges 
have  exceeded  four  and  a  half  millions,  the  Hguxe 
being  4,.533,260;  estimating  for  December  387.000; 
giving  a  total  of  -t.OlU.'itiO,  or  just  a  milhon  increase 
for  the  year  1880.  The  company  on  the  14th 
December,  188!J,  had  66i)  private  lines,  and  these 
were  distributed  over  130  places  in  the  company's 
territory,  thus  in  ninny  cases  bringing  the  telephone 
into  the  iiiogt  remote  towns  and  villages,  and  for 
the  greatest  variety  of  purposes,  from  the  farm  and 
rural  requirements  of  oiiu  part  of  the  country  to  tho 
mines  and  collieries  of  anotheir.  In  the  Bristol,  Bath, 
Gloucester,  and  South  Wales  district,  the  whole 
of  the  following  towns  are  connected  together  with 
each  other;  Bristol.  Bath,  Portishpari  Docks.  Avon- 
raoulh,Sharpne.'i,';,Gloucester,ChKltenlmm,  Newport, 
Pontypool,  Cardiff,  Pontypridd,  Aberdare,  Merlhyr. 
Tredegar,  Swansea.  Neath.  Morriston,  Briton  Ferry, 
Llaaelly,  the  most  distant  points  being  Bath  to 
Llaneliy,  142^  miles.  In  Devonshire  all  the  follow- 
ing places  are  connected  by  tnnik  lines:  Plymouth, 
Devonport,  Mutley.  Plympton,  Ivybridge,  Totnes, 
Paignton,  Torquay,  Newton  Abbot,  Brixham,  Dart- 
mouth, the  most  distant  points  being  Plymouth  to 
Dartmouth,  36  miles.  In  tho  South  of  Kugland, 
Bonrncmouth  is  connected  with  Poole,  aud  Ports- 
mouth with  Soutbampton  and  Winchester,  and  (ho 
trunks  betwucji  Portsmouth  and  Buurnemoulb  are 
almost  completed.  The  mosL  distant  point  will 
then  be  Poole  Lo  Portsmouth,  58  luilus.  The  com- 
pany have  373  miles  of  trmik  route  completed,  aud 
1,478  wire  iiiilcfi  of  trunks.  The  calls  on  the  com- 
pany's trunk  lines  for  the  month  of  November,  1889, 
were  18,i.j7,  or  3(i,314  communications.  On  Janu- 
ary, 1889,  a  span  of  wire,  800  yards  in  liiuglh.  was 
erected  over  the  River  Dart  at  a  height  of  288ft. 
abovu  high-water  mark.  Silicium  bronze  wire.  No. 
17,  was  used,  weighing  241b.  for  the  span.  This 
span  is  believed  to  be  the  longest  in  England.  The 
working  has  been  perfect,  notwithstanding  the  two 
heavy  gales  which  have  occurred  since  its  erectto 

WiLLANs  ASij  RosiNSQW. — The  work  of  the  year,' 
though  of  course  greatly  hampered  by  the  destruction 
of  the  company's  machine  shops  by  fire,  in  Novem- 
ber, 1888.  aud  by  the  hmited  producing  power  of  the 
temporary  shops  which  replaced  them  until  the  new 
ones  were  brought  into  working  order  last  summer, 
has  nevertheless  much  exceeded  that  of  any  previous 
year.  Electric  light  work,  by  its  importance  and 
urgency,  has  churned  the  greater  port  of  the  copo- 
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pauy's  attention,  and  the  fact  that  the  electric  light 
engines  made  by  this  one  firm  (or  put  in  hand  for 
completiou  within  a  few  ^Ye6ks  from  now)  arc 
capaole  of  indicating  about  18,000  h.p.,  shows, 
not  only  how  groat  a  reputation  the  Willane 
engine,  and  its  system  of  direct  driving,  have  ob- 
tained, but  what  a  large  amount  of  lighting  work 
is  now  in  progress  in  the  country.  Out  of  the 
le.OOO  h.p.  about  -1,000  is  for  ship  lighting,  bat  the 
balance  is  nearly  all  for  land  installations  in  Eng- 
land; certainly  not  1,000  h.p,  is  for  abroad.  Central 
stations,  of  course,  account  for  the  gieater  part  of 
the  work :  thus  the  Metropolitan  Electric  Supply 
Co.  (through  the  Electric  Construction  Corporation) 
arc  responsible  for  8,500  i.b.p.  for  their  stations  in 
Hathboue-place  and  Mancbester-squaro  alone  ;  the 
St.  James's  and  Fall  Mall  Company,  whose  installa- 
tion was  entrusted  to  Messrs.  Latimer  Clark,  Muir- 
hea<3,  and  Co.,  for  about  2,200  i.hp. ;  Messrs. 
Crorapton  and  Co.  (for  the  Kensington  and  Enights- 
hridge  Company),  over  1,200  i.h.p. ;  the  Liverpool 
Electricity  Supply  Company,  aboot  1,500  i.h.p. ; 
Messrs.  Siemens,  for  the  Bradford  Corporation 
station,  under  the  supervision  of  Mr.  Bhoolbrod, 
300  i.h.p.,  (capable  of  larger  output  when  required)  ; 
the  Brush  Electrical  Engineering  Company  (for  the 
Chelsea  Electric  Supply  Company)  nearly  .^00  i.h.p. ; 
the  Taunton  Electric  Light  Company,  300  i.h.p.,  and 
others.  Amongst  other  large  installations  may  be 
named  two,  through  Messrs,  B.  Verity  and  Sons,  for 
Mr.  D'Oyly  Carte — viz.,  engines  of  about  650  i.h.p.. 
for  the  Savoy  mansions  and  hotel,  theatre,  etc. ;  and, 
a  later  order,  about  400  i.h.p.  for  Mr.  Carte's  new 
theatre  in  Shaftesbury-avenac.  The  General  Post 
Office  has  ordered  two  complete  installations,  in- 
cluding the  dynamos  (but  not  other  electrical  work) , 
amounting  to  400  i.h.p.  collectively  ;  and  the  Gulcber 
Company  iias  ordered  two  engines  of  60  i.h.p.  each 
for  tne  Post  Office  at  Rio  de  Janeiro.  Amongst 
other  largo  customers  in  the  year  may  be  mentioned 
the  English  Admiralty,  for  whom  at  least  nixty 
engines,  mostly  of  large  size,  have  been  put  tn  band  ; 
Messrs.  Sharp  and  Kent  {about  500  i.h.p.)  ;  Miissrs. 
MaLher  and  I'latC  (300  i.h.p.)  ;  a  targe  hotel  in 
Sydney  (IGO  i.h.p.);  Great  Western  Railway  Co., 
for  three  new  Cbannel  steamers  (75  i.h.p,);  the 
Hotel  Metropole  at  Monte  Carlo  (120  i.h.p.) ;  and, 
later,  the  Hotel  Metropole  at  Brighton  ('240  i.b.p.) ; 
the  Grand  Hotel,  Charing  Cidbs  ;  an  hotel  at  Gothen- 
burg ;  Elmore's  Copper  Depositing  Company  (160 
i.h.p.) ;  Elliott's  Metal  Company  (250  i.h.p.) ;  and  a 
number  of  private  users  for  mills  and  mansious.  etc. 
It  is  a  satisukctonr  jEeaturo  that  many  of  the  orders 
are  "  repeat "  orders,  and  that  the  prospects  of  work 
for  the  coming  year  are  very  good  mdeed,  cbioQy,  of 
course,  so  far  as  at  present  known,  for  central  stations 
both  in  London  and  elsewhere. 


THE  GRAMME  ARC  LAMP. 


The  arc  kmp  illiutriited  heriiNriLh  haa  been  introduced 
by  the  3oci^t6  Ctramme,  ;iiid  wus  employed  by  ihflm  in 
tbeir  inatallattons  at  the  Pu-is  Exhibition.  As  will  be  soeii, 
it  forms  a  aimple  type  of  gravity  eecapement  lamp.  It 
conti&ins  two  «loctrDmagnot«,  the  firtl,  AA,  making  ]Mrt  of 
the  main  circuit,  and  second,  B,  buirig  in  ehunl.  While 
the  lamp  is  not  working  the  carbons  I'emain  in  contact. 
The  current  coming  in  at  the  poeitive  bcrminal,  passe* 
along  tlie  ciirbont  and  the  eleetromagnet  A  A,  which 
«ltract«  Uto  ci-oas  pl^ce,  C,  forming  the  armature  ;  tho  lon^ 
rodfl,  K  li^  filed  u>  the  craii  piece,  C,  ire  actuated  by  tho 
moToment ;  in  deauending  they  presn  down  the  piece,  (i, 
which  constitutes  tbo  lower  carbon-holder,  and  the  move- 
Bttat  of  the  lower  carbon  stnkes  tho  ux.     WhUt  tho  lamp 


is  burning  the  cross  piece,  0.  remains  attracted  and  keeps 
tho  piece  G  in  poeilion  against  the  pull  of  tho  springs  RH, 
which  tend  to  lift  it  up. 

The  upper  carbon-holdor,  D,  is  regulated  by  the  second 
electromagnets  B.  This  latter,  wound  with  fine  wiru, 
ofTers  a  reUtively  hifcb  resistance,  and  only  a  very  slight 
current  pluses  when  the  n.rc  in  normal,  dividing  at  the 
point  P ;  but  when  tho  are  grows  longer,  offoi  ing 
a  higher  resintance,  a  larger  cun-ent  pusacH  around 
the  clectnirnxgnet  K,  which  then  liei^oroea  suf&ciently 
strong  to  attract  tho  armature  I,  tiaoilly  kept  up  by  li 
coiled  spring,  U.  This  armature  ia  mounted  upon  the  lever, 
I*,  moving  upon  tha  pivot  V  ;  when  it  is  drawn  down  it 
therefore  raises  the  further  extremity  of  tho  lever,  L,  which 
is  bent  over  and  (jroloiiged  by  a  finger,  S.  This  finger 
forms  a  stop,  preventing  the  movement  of  the  laft  of  a  train 
of  wheels  which  at  the  othor  end  engage  in  the  rackwork, 
D,  which  forma  the  body  of  the  upper  tarbon  holder  and 
is  autlioiently  heavy  to  descend  with  its  own  weight  The 
railing  of  the  steptinger,  S,  allows  the  whwls  to  revolve : 
and  the  rackwork,  D,  descends  aad  the  carbons  oome  to- 
gether. 


Tlie  Oramme  &ro  Lamp. 

Before  the  carbons  touch  there  is  a  decrease  of  resistance 
in  tho  arc,  a  larger  quantity  of  current  passes  in  main 
circuit  and  a  lesser  quantity  in  the  shunt  circuit  of  tho  lamp : 
the  attractive  force  of  the  electroinapnet  B  becomes  less, 
iheurmaturc,  I,  is  misod,  and  the  finger,  S,  is  lowered,  atop- 
pint;  the  train  of  whools  :  carbonholHor  P  therefore  ceases 
Ln  fall,  until  by  the  burning  of  the  carbons  and  the  lengthen 
ing  of  the  are  tho  B»me  movomentR  are  repeated. 

"The  method  of  regulation  is  very  chiraotoristic.  Every 
titiic  the  armaUire  of  B,  having  boon  drawn  down,  bus 
allowed  the  train  of  wheels  to  revolve,  the  shunt  circuit, 
which  is  closed  by  the  rogulaiJng  screw,  M,  touching  against 
the  spring;  X,  is  broken  at  N  ;  the  magnetic  efleol  thea 
ceases  compl«tely  and  the  armature  is  dmwn  up  by  the 
action  uf  the  spring  U  ;  the  train  of  wheels  ig  arain  stopped 
and  the  descent  of  the  carhoiiholder  is  arrested.  But  very 
shortly  the  circuit  Womes  .igitiii  completed,  and  when  the 
current  passing  through  B  \s  strong  enough  the  lever  is 
again  attracted  and  bo  on  while  the  lamp  is  buruiog.  The 
result  is  a  si»ccist  of  vibration  which  feeds  the  carnonA  by 
%  series  of  movements  so  slight  as  to  be  unnoticoable,  and 
tho  light  given  by  the  lamp  has  a  stesdincu  that  leaves 
nothing  to  be  desired. 


BINSWANGERS   PATENT   HIGH-INSULATION 
CEItmC  HOSE. 

Th«  use  of  coiling  roees  baa  become  very  f;eneral  for 
oloctric  light  inHtallations  of  every  kinrl.  Both  in  ihe  fac- 
tory and  in  the  drau-ing-room  th«y  are  omplovfrtl  ns  the 
ino«toonveni«nl,  safv.  und  artistic  ultachmcnt  of  peiiilants 
to  Lbe  DiaiiDs.  Since  they  were  first  intrnchiceil,  like  4II 
other  electrietl  fittinfp,  they  have  had  to  imderjjo  a  ijreut 
many  changee,  and  to-day  wc  expect  a  good  ceiling  rose  to 
IKieHoes  the  following  advunti}(e8  :  It  should  ha  tiiejiroof, 
easily  wired,  airoiig  enongh  for  carrying  weight,  for  which 
purposes  no  conUct  pieces  should  be  used,  should  have 
plenty  of  room  for  a  cut-ont,  and  the  whole  ccnstruction 
should  be  so  that  dampness  of  the  wall  ftbould  nolatfect  ita 
insnlntitig  properties. 

The  illustration  shows  the  ktcat  type  designed  by  Mr.  O. 
Knswanger,  and  manufactured  by  thoOeneral  ElectiicCom- 
pany,  Limited,  which  in  a  very  cfticiont  way  combines  all 
tboM  i-oqiiireinetiLs.  On  the  top  of  the  china  liaae  are 
walls,  projectinji  iu  the  shape  of  a  T,  to  which  the  ter. 
minals  are  Axinl  in  such  a  way  that  no  brass  part«  of  any 
kind  arc  visible  at  the  back  of  the  coiling  rose.     Two 


RitiJtwiingcrr's  Hifth-lasulalioii  Oiling  Smb. 

I  iMlflnl  lipfinp  through  tboeo  walie  are  fur  tbo  puqioeo  of 
A^hUIii^  toe  Hexible  wire,  in  the  manner  shown  .ibovo, 
thiu  iaal:iii<j;  it  possible  to  conned.  conaideriLbIc  wcifjht  to 
the  ceiling  ro.te  witliunl  strain  on  any  of  the  contact 
jiieces,  while  tbe  vrii-e  ts  also  scparatod  at  the  ba.oe,  so  as 
to  meet  Mr.  He^iphy's  requirements.  The  terminals  are 
ver^  substantial,  a'ld  there  ie  1ft.  4in.  sjKtce  fur  thocut<nut, 
wbicb  is  constnicted  for  the  use  of  tin  or  lead  wiroa,  with 
or  without  eyelets. 

The  rapid  increase  in  the  number  o!  electric  lighting 
central  stations  causes  a  pi'oportionate  increase  in  the 
demand  for  small  fittings.  Mure  and  more  the  Bucoess  of 
on  eleetn'c  lighting  installation  wilt  be  dependent  on  these, 
uid  we  are  glad  to  iiotioe  that  ^renter  uttontion  is  being 
bestowed  on  them.  We  only  hope  that,  like  in  America 
nod  on  the  Continent,  manulacturora  will  combine  to  bring 
ouiaaetof  standard  fittings,  instead  of  each  house  pro- 
ducing its  own  iy|>es,  a  fact  which  has  been  detrimental  to 
English  Gompotiiion  in  foreign  markets. 


Kleetiic  Ponies. —There  are  now  being  constructed 
at  Paris  by  the  Society  de  I'Eclairage  Electnque,  says  the 
BuUetiH  InUrnalianait,  some  artiUcial  |)onifiB  of  the  natural 
size  which  will  be  put  in  motion  by  means  of  electrio 
motors. 


TRANSFORMERS.' 


BY    HAKHIS  J.    KVAN. 


The  apparatus  by  mo&na  of  which  electrical  energy  of 
one  form  may  be  transformed  to  that  of  any  other  form, 
few  engineers  fail  to  appreciate, 

So  grcut  have  been  tiie  anticipated  uoaaibilities  oHered 
by  the  application  of  the  modern  transformer  of  alternate 
current  energy  that  in  most  cases  in  onr  country  especially 
hat  the  transformer  foimd  immediate  a]i|tlicatii»n,  witJi  Ijul 
little  thought  or  ntudy  of  \Ih  exact  performance.  Miwb 
cxjunmental  work  ha«  bven  done  by  trial  methods  tu  the 
find  that  our  m;unifactiuer8  are  able  tOi;U|>pIy  tranafoimers 
that  answer  for  such  that  Iu  desired  practically  with  a  com- 
mercial etiiciency  that  can  be  made  hijjher  than  is  probably 
[(ossible  by  any  other  trftrufonner  of  energy. 

In  electrical  ongincoring,  as  well  as  other  branches  of 
eiij^inuering  for  the  broad  application  of  one  method  or 
another,  it  is  always  of  the  highe«t  importance  that  the 
cause  and  extent  of  every  ulTect  is  thoroughly  understood 
with  regard  to  the  mutual  action  and  interaction  of  all 
forces  and  materials  in  relation  to  themiiclves,  or  to  energy 
of  one  form  or  another. 

U  waa  with  a  view  of  obtaining  as  far  as  [lOBaible  a  clear 
understanding  of  all  phenomena  that  take  place  in  the 
aoitimercial  tiansforiaer,  that  tbc  work  producing  the 
results  here  set  foith   wiis  undertaken,     ft  has  not  been 

Eusaible  at  this  lime  to  prepare  a  paper  as  complete  as  has 
eeii  desired,  and  we  trust  that  in  the  near  future  we  may 
add  more  data  tu  that  which  is  h«rc  pre4enteJ. 

In  the  outstart  of  this  paper  it  should  be  said  that  the 
rc«ult«  of  the  experiments  that  are  here  presented  wore 
wrought  out  jointly  by  Ernest  Merritt,  of  the  I>e{>artmenl 
of  Physics,  Cornell  University,  and  the  writer.  What  we 
had  in  mind  in  the  work  was  an  accurate  determination  of 
the  exact  jierfurniance  of  the  commercial  traDsformer, 
whereby  one  should  be  able  to  derive  results  and  data  that 
«houId  enable  all  phases  of  the  performance  of  the  tranS' 
formers  to  be  understood  clearlv.  and  that  should  show  the 
retjuisite  principle  of  proper  aesigii.  It  may  be  well  to 
state  brielly  the  geneml  mothml  we  employed.  A  single 
10-light  transformer  that  hud  been  made  and  iinj>plie<l  for 
commercial  purj>oHe.i  for  incandaicent  lighting,  with  1,000 
volta  in  the  primary  and  ."iO  volts  in  the  secondary,  was 
selected  as  a  sample  for  investigation.  It  probably  repre- 
sented fairly  well  the  avontge  commercial  performance  of 
tranafoiroers,  and  might  therefore  bo  said  to  embody,  to  a 
certain  eirtcut,  at  least,  proportions  that  hsvc  proven  by 
exi>uriencc  and  experiment  to  1m  best  for  thei»rticular  pni^ 
pose  for  which  it  is  supplied. 

Thia  transformer  was  n{>Qrat«<I  under  the  same  improeeed 
E.M.F.  suppliial  from  the  electric  lighting  plant  in  which 
it  had  been  u«d  for  supplying  incandescent  Umi>s  com- 
mercially. It  wa.i  operated  with  '\\»  secondary  open  an4 
the  same  closud  tLcuugb  one  lamp,  five  lamps,  and  10 
lamps,  and  under  the  6UV>jr:Ll  cujiditiona  the  exact  instan- 
taneous valueis  ol  the  ever-varying  primary  impressed 
E.M.F.,  primary  curtent,  and  the  KM.i'.  at  the  terminals 
of  the  secondary  were  obscrvwi.  Again,  under  these 
sovoral  conditions,  the  squai'e  roots  uf  the  mean  aquarea  of 
the  above  values  and  of  the  secondary  current  were  also 
observed.  Then,  with  these  obEcrvations,  the  dimensions 
and  tho  details  of  the  coiistructlou  ol  the  transformer  many 
of  the  facte  and  performances  that  the  engineer  is  conceruea 
with  are  brought  to  light. 

Naturally  the  first  things  to  be  considered  are  the  elec- 
trical measurements,  and  how  they  were  made.  A  point 
on  the  armature  of  an  alternator  always  passes  a  lixod  puiut 
in  its  circumference  at  a  time  corresponding  to  a  definite 
value  of  the  varying  K.M.K,  and  current  alike,  with  regard 
to  these  quantities  in  tho  primary  feeders,  transformer, 
primary  or  secondary,  etc.,  so  long  as  the  conditions  remain 
constant  In  our  experiments  we  were  only  concerned 
ivith  the  values  of  the  E.M.F.  impressed  at  the  termimds 
of  the  primary,  the  primary  current  and  the  secondary 
KM. F,,  then,  by  changing  the  position  of  the  fixed  point 
relative  to  the  machine,  tho  rotating  point  of  reference  in 
the  armature  would  pass  the  new  position  of  the  fixed 

*  r«Mr  read  baCoce  Ihe  Anerican  iMttcuic  ot  BkeiriMl  EnsiatHn, 
N*if  VWk.  Dmnibfr  17,  1889. 
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point  at  corrati[Hiiul]ng  difTercnt  v^kliiot;  for  tliu  j>rimary 
E.M.F.  |)riiu:iry  current,  and  BecomUry  K.M.Ii.,  with 
reapect  to  themsetres  niid  tbe  position  of  the  armature. 

In  Fig.  1,  B  L  iaa  prixm  of  tuLnl  ntbbcr  bearing  n  pro- 
j«etir>g  strip  of  Ijraas,  B,  that  on  iu  upper  side  i^  fil«I  to  a 
dull  edge.  Tbi»  edeo  is  taken  as  a  tixed  [Mint  on  tbo 
Armature.  An  arm,  r  D,  U  arntnged  to  rotato  about  D  as 
a  contro,  a  point  tfast  ia  in  line  u-itli  Lho  axiti  of  rotation 
of  the  amiAtnre.  A  semi-circular  bourd  of  bard  wood, 
attiichcil  ligiflly  to  the  dynamo  frame,  serves  both  m  a 
KUpjKirl  fnr  tim  tiriu  and  a  ctrciitaferenliol  eealo  whereby 
the  position  of  the  aim  xaay  bo  shown  relatively  to  tlic 
machine.  The  arm  wm  made  of  brass  and  ^ven  the  fomi 
•bown  in  the  figure,  ft  wan  boiiL  int<^>  a  U  tthnpe  at  the 
top,  so  08  to  pinch  the  txianl,  and  thus  ronuin  lixed  in  any 
position  dctircil.  .\t  the  lop  of  thia  arm  is  mounted  a  bar 
n(  bard  rublter  projoclin|{  towai'd  the  dynamo  parallel  Ut 
the  Krmature  azie.  Un  it«  under  side,  fast«ne«l  at  (t,  ie  » 
l>rasa  strip,  a  ton^ne.  II  A,  of  spring  brana  is  attached  at  tlic 
end  and  at  right  angles  to  the  brass  strip,  IT  fi,as  shown 
The  [position  of  thi«  part  of  the  appAratna  is  carefnity 
adjusted  a»  that  the  iiojnt  about  whicn  the  arm  mtatea  m 
in  line  with  the  axis  of  rotation  of  the  armature  and  the 
sharply  upward  eiimd  end  of  the  tongrie,  H  A,  just  over 
tJlO  ed^s  of  the  hraae  strip  at  B.  Then  when  the  anoaturo 
is  rotated  the  strip,  Tl  (r,  may  be  B|>rung  inward  radially 
by  turning  the  thunil>R<rew,  N,  until  the  tip  of  the  tongue 
A,  is  heanl  to  just  lightly  loach  the  edge  at  B  as  it  |iaB»cs. 


I'm,  I. 


The  arm  may  then  im  adjusted  by  hand  so  that  the  tongue 
will  tonch  the  fixed  edge  on  the  armature  at  any  de«irod 
pha»c  of  the  priroAry  E.M.I*'.,  primuy  current,  or  secondary 
RM.F.  and  cnrrent.  Co-axial  with  the  armature  a  Bmall 
bnw  rod  is  mounted  on  the  bar  of  han)  rubber,  B  [^  It  is 
conM)et«d  Daetallicdlly  to  It  by  means  of  a  wire  At  O  on 
th«  framcworli  supporting  the  Memi-circuUr  board,  etc.,  ig 
mounted  another  piece  of  har^]  rubber,  inaulAting  and 
BUpporting  the  thin  metallic  atnp,  P  C,  that  bcurit  aguinat 
the  aboro  brass  rod.  O  and  I  then  are  the  terminals  of  this 
commutating  ap|):u^tus. 

In  Fig.  2  K  F  i«  a  non-inductive  resistance  in  aeriw 
with  the  primary  of  tho  tian-iformer  which  is  at  work.  At 
A  is  the  anj>aratu!<  described  iti  Kig.  I,  and  E  is  an  electro- 
meter roaoing  through  a  wide  range. 

The  termitiahi  of  tho  non  inductive  resistance  and  tho» 
of  tho  electrometer  are  connected  together  through  the 
cooimutattng  ap[ianitus  at  A.  Then  it  must  bo  evident 
l«  alt  that  the  eloctrometor  will  l»ocome  charged  with  a  dif- 
ference of  potential  equal  to  that  existing  between  the  ter- 
min&ls  of  the  non-inductive  ro^istancc  at  tho  imtant  that 
the  fixed  edge  on  the  armature  poases  the  lij>  of  the  tongue 
in  the  apparatus  at  A.  By  reading  the  indications  of  the 
electroDietM',  therefore,  and  knowing  the  value  of  the  non- 
inductive  resistance,  E  F,  tbo  value  of  the  |irimary  current 
corresponding  to  the  paiticular  phaM  due  to  the  [losition  of 
the  arm  iu   the  ;ipiwralua  at  A  bocotUQ}  known.     In  a 


simihu-  nunner  the  primary  and  secondary  B.M.P.  are 
observed  by  changing  the  connections  accordingly  at 
G\t;*  tP.r.*.  Then  tho  arm  is  rotated  to  another  position, 
corresi>onding  to  a  diRcrent  phase,  and  tho  corresponding 
values  of  E.M.F.'8.  and  current  again  observed  as  before. 
Iu  this  manner  we  proceed  at  equal  intervals,  sufficiently 
near,  so  that  n  curve  nmy  be  determined  by  the  values 
thu*  observed  at  the  several  intcn-als  aucb  that  the  values 
of  the  E.M,F.'8.  or  currents  shall  bo  accurately  known  at 
all  times  throughout  a  complete  period. 


nu.  2. 

A  few  words  with  regard  to  the  electrometor  at  V,  are 
not  out  of  place  hero.  It  ia  the  form  that  tho  writer 
devised  es{)ecially  for  this  and  similar  purposes.  The 
eesentiai  features  for  an  electrometer  (or  these  jiurposes  are 
that  it  Nliall  have  the  widest  jKisaible  raugc  through  which 
it  will  read  with  acciiiHcy.  Its  indications  must  lie  unva- 
ried by  tho  ubsohite  [>otenttal  to  which  it  is  subjected  ua  a 
whole.  Its  law  must  l>c  perfectly  definilo,  and  it  is  also 
desimhle  that  itit  constant  be  uuclianging. 

Fig.  3  iluatrates  this  inntniment  in  diiigram.  It  consists 
essentially  of  a  cylindnLal  electrometer  noodle  and  <|iiad- 
ranlA,  E  D.  To  tlie  upper  side  of  the  electromotor  necille 
is  attached  a  magnetised  i^teel  mirror  that  acts  u  a  oia^et 
and  aa  a  mirror  for  observing  the  insition  of  the  ume.  Tbo 


Fig.  3, 

needle  is  hung  by  a  single  silk  6bre,  II,  from  n  honk  in  tbo 
top  of  the  case  aa  shown.  Metallic  contact  from  the  novdle 
to  the  case  ia  marie  by  means  of  a  platinum  wire  *0DO2in. 
in  diameter.  This  wire  is  readily  provided  in  the  de- 
sired form  by  using  the  platinum  cored  Ailver  wir«  that  ii 
supplied  by  makers  of  aurroying  apjianitus.  It  is  cut  tho 
deeired  lenj^th  and  hooks  bent  into  shape  at  its  terminals. 
By  iivMersiog  all  of  it  but  the  hooked  teminaU  in  nitric 


add  th«  silver  is  dJMolTad  ftway,  leaving  the  fine  platiiinm 
core  Wrminated  by  tbe  two  mlver  hooks.  One  eud  of  this 
|)Utjnam  wire  thus  prepared  is  linked  into  a  hook 
into  th«  top  o(  the  clecti-omater  case  and  th*  other 
end  into  a  small  ring  fonattd  by  u  twiat  uf  the  aliiminiim 
wir«  that  surround*  the  mirror,  C.  Th«  cIcclrGmeter  caae 
is  circular,  and  the  abov«  needle  und  c^uadrantit  are 
lUTanged  so  that  the  magnetised  mirror  is  nt  tbe  cuntrc  of 
thu  cue,  and  the  iiccdlo  and  'luudinnla  Iwlow  it.  Ahoul 
the  case,  as  (he  figure  indicates,  la  wound  a  coil,  BB,  of 
rather  Hue  ittgiilat&l  copjier  wire.  The  magnetised  tnirrui 
and  this  coil  then,  when  the  latter  is  in  the  uagnuLic 
meridian,  ooiistitutc  an  arrangement  siniilur  to  that  of  a 
tangent  gslvanumeter  In  the  electronieterj  the  needle, 
cue,  and  one  set  of  i^uudrunta  are  coiineited  together,  and 
form  one  terminal,  and  the  other  Bet  of  qnadranU,  lieinR 
OMineeted  together,  form  the  other  terminni  of  the  ifistrU' 
ment,  in  the  manner  set  forth  in  the  djagi-iun  Thus  then, 
when  the  electrometer  terminals  are  *nhJBtU'd  to  a  dilTeruiice 
of  potential,  the  needle  is  anted  njioii  by  a  couple  brought 
al»ut  hy  the  electrostatic  (orcos  and  is  deflected  fi-om  its 
position  of  equilihriuni.  Then,  as  is  «liown  in  Fig.  3, 
carrent  from  »  gravity  cell  in  circuit  u-ith  a  suitable 
rheoBtat  iasotii  through  the  coil  on  the  electioraoter  in  such 
a  direction  that  tbe  needle  is  brought  toward  it«  zero  jmsI- 
tion  by  the  action  of  ihe  coil,  carryifiji  the  current,  on  the 
magiietifleti  mirror.  The  current  is  then  further  adjusted 
till  the  needle  stands  balanced  at  zero  under  the  mutual 
action  of  the  electrostatic  and  the  electromagnetic  forces. 
Under  lueh  cireunwtanceB,  then,  the  difference  of  potential 
is  proportional  to  the  aquare  root  of  the  current. 


cutting  ont  the  condenser  at  C.  For  the  purpose  of 
obtaining  the  curve  of  impressed  HM.F.  and  the  ^me&n'^ 
of  the  same,  22  50volt  lampa  were  put  in  aeries  across 
the  orimary  circuit.  The  ^meati'  o(  the  impressed 
E.M.F.  in  the  primary  was  then  obtained  by  reading  by 
roeatts  of  the  electrometer  with  the  condenser  cut  out,  and 
the  commulating  apparatus  sbort-ciicuitcd,  tbe  ^mean* 
diflcronca  of  |ioleritial  existing  between  each  set  of  two 
lampi*.  In  this  way  11  rciulings  were  obtained,  the  sum 
of  which  was  the  total  impressed  IC.M.F.  This  sorvefl  as 
a  calibration  of  the  tigninductive  resistance  formed  by  the 
lamiis.  At  the  siitae  time  that  these  observations  were 
mnifo,  two  lam|>s  were  detemiiiied  upon  to  be  used  in  aU 
siibscquont  observations  on  tbe  total  E.M.F..  The  above 
obscnrations  served  tbeit  as  a  calibration  for  the  indications 
of  the  two  lamps  thus  to  be  lued.  For  the  constant 
obtained  by  tbe  ratio  of  the  above  total  K.M.F.  to  the 
K.M.F.  of  these  lamps  taken  at  the  same  time  always 
served  to  deilnct  the  total  Vmeaii' or  any  |jarticular  value 
cori-esfMinding  to  a  particular  phase  of  the  impressed 
primary  K.M.F.  when  the  same  had  been  vbiervcd  with 
regard  to  the  two  lamps  in  the  group  thus  set  ajjort.  In 
this  way  ivc  avoided  the  direct  measurements  of  the  total 
impressed  E.M.F. 

Two  i^O-voIt  lampa,  E  and  F,  were  pbiced  in  series  with 
the  primary  for  a  non-imluctive  resistance,  and,  as  pre- 
viously stated,  the  Vmoan'  and  the  values  corresponding 
to  any  purticuki'  phase  of  tbe  fall  of  potential  through 
theae  lamps  were  ohservod.  This  gave  a  measure  of  tbe 
-/mean  ■  or  any  porticuW  value  corresponding  to  a  pir- 
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[f  wc  can,  as  was  the  case  when  the  measurements  here 
presented  were  made,  consider  the  E.M.F.  of  our  cell  con- 
stant, thedifTerencc  of  potential  u  likewise  proportional  to 
the  square  root  of  the  reciprocal  to  the  total  rcajatuncn  in 
circuit  with  the  cell.  Parallel  readings,  taken  with  a  stan- 
dard voltmeter  thiY>ughout  a  range  varying  from  three  toOOO 
volts,  giive  identical  remilts  showing  no  deviation  from  the 
above  Taw,  and  an  unvarying  constant.  On  accaiiiit  ol  the 
metallic  case  and  its  connection  to  the  rest  of  the  ap[mra 
tus,  the  indications  of  tbe  clectromutoi'  arc,  so  far  an  coidil 
be  observed,  entirely  independent  of  the  absolute  [lOLentiiil 
to  which  it  lit  .i«Sje<:t«d  an  a  whole.  In  Kik-  '2,  whun  con 
tact  Was  made  at  A  and  the  electrometer  charg&l  to  thv 
]K>(entinl  difTorGuce  to  which  its  tcrmiimU  were  then  sub- 
jected, it  was  found  that  oonsiderable  of  the  charge  was 
dissipated  by  leakage  during  the  course  of  a  revohttion  of 
the  armature,  no  matter  how  good  tho  insulation  of  the  ap- 
jianitns  wua.  A  one-half  microfarad  mica  condenser  was 
then  placed  in  multiple  arc  with  the  terminals  of  tbe  elec- 
trometer at  C.  Then  after  a  tew  revolutions  of  the  anna- 
tmre  the  condetiser  becamo  cliargod  to  precisely  tbe  same 
difTarance  of  potential  existing  at  the  terminals  of  the  eloc- 
tromotor,  V,  B,  as  xhown  in  Fig.  3.  when  the  i-otating  edge 
on  the  armature  {ULseerl  the  tip  of  the  tongue  on  the  arm 
at  A. 

Under  these  circumstances  the  leakage  that  occurred  wae 
entirely  unobservable  as  compare<l  with  the  charge  in  the 
condenser  during  the  course  of  time  rctiuirod  for  the  arma- 
ture to  moke  many  revolutions.  Thus  amoKed,  then,  the 
oloctrometor  would  give  accurate  readings  of  the  priroaty 
and  secondary  £,M.F.'b  and  primary  current  corresponding 
to  the  conaection  of  its  terminals  and  tbe  positioa  of 
the  arm  at  A  Again,  the  square  root  of  the  moan  square 
of  any  of  these  vaTuoa  could  at  any  time  be  read  from  tbe 
electrometer  by  abott-cireutting  tbe  apparatus  at  A,  and 


ticular  phase  of  the  primary  cuiTaiit,  when  the  ntsislanco  of 
these  lamps  was  known  at  the  tem|>erature  to  which  they 
were  brunght  by  tbe  cuiTent.  A  curve  of  resistances  cor- 
roHponding  to  Ine  range  of  currents  through  which  we  uaod 
these  lamps  wiw  determined  carefully  by  Mr.  Merritt  at 
the  Cornell  Magnetic  Observatory. 

In  seriee  with  the  secondary  circuit  was  placed  a  gravity 
ammetei*  containing  a  few  small  turns,  and  correct  in  its 
adjustment.  It  ttnltcatcd  the  ^/mcan-  in  tbe  same  way  that 
an  electro-dyiuimomclcr  wouhi  have  done.  Observing  the 
various  vahiQa  of  the  Recondar}*  K.M.F.  letjuirvd  no  Kpocial 
arrangement.  This  was  done  directly  in  all  cnaes.  Since 
the  secondary  was  always  at  work  on  a  I'ircuil  poiaesHJiig 
almost  no  iridnctancc,  no  dotenntnttion))  of  the  curve  of 
secondary  current  made  for  it  would  be  found  to  he  so 
nearly  in  unisuii  with  the  secondary  E.M.F.,  and  pusoesa 
aJl  the  clur&ctoristic  variations  of  the  ume.  Tbe  ^'mean^ 
of  its  value  was  always  known  from  the  indications  of  the 
ammeter.  As  a  louil  for  the  transformer  10  16-c.p.  50- 
volt  lamps  were  provided  that  could  be  turned  on  and  off 
as  dentred,  and  they  wei'e  at  an  average  distance  from  the 
transformer  not  more  than  Qft, 

G\  G-,  a*,  a*,  represent,  in  Fig.  2,  the  various  termina' 
conveniently  arranged  on  a  switchboard  for  ready  ndjust- 
luent  for  any  desired  set  of  connections.  The  adjustabLe 
resistance  at  I  consisted  of  a  plug  resistance-box  enabling 
one  to  get  any  number  of  obms  in  circiut  from  100,000 
down.  11  was  very  conveniently  arranged,  but  a  suiLablo 
fliido  rheostat  and  a  damped  magnet  on  the  electrometer 
noodle  would  have  facilitated  greatly  the  rapidity  with 
which  observations  could  be  taken.  The  moao  of  proce- 
dure was  to  set  the  brush  at  some  suitable  noint  of  starting 
out,  then,  corresponding  to  this  point,  reojingti  of  the  in- 
stantaneotu  valiMs  of  primary  E.H.F.  w«i«  made.    Then 


lunps  vero  turned  on  in  the  secondary,  the  ammet«r  in 
tliKt  circuit  waa  iUso  reau).  The  Ixruah  wiu  then  movud 
forward  Lo  n  naw  pOHition, uiiil  the  abuve  readings  repe;tt«(l, 
'rhi»wa«  continued  until  wo  had  gone  over  a  coio|iIete  period 
of  two  alcematioiia,  then  the  J  mean  -  readings  of  the 
primary  (ind  Mcoiidury  E.M.F.'saiiJ  piiiuttrv  current  weit 
Uddu.  To  do  this  required  a  jjeriod  of  time  t-overin^ 
usually  not  more  ihui  two  and  uiie  lialf  huurs.  Careful 
observirions  were  made  which  showed  that  the  insertion  of 
one,  two,  or  three  lainp^  in  tlie  i>rimaiy  circuit  did  not 
perceptibly  change  the  reUitibii  of  tho  priuiuiy  E.M.F.,  and 
current  and  secondary  E.M.F.  The  indications  of  the 
animet«r  gavo  data  for  correcting  for  variations  of  tlio  3i>eed 
of  the  dynamo  thiit  tbroiighout  wati  not  groat. 

The  following  dat*  should  be  giv«n  with  re^rd  to  the 
transformer  that  waa  used  hy  u» : 

No.  of  turns  ill  tUc  primary  coil 67fi. 

No.  of  turns  in  the  secondary  ooil  35. 

Kesistsnce  of  the  primary    SI'S  obiu. 

Reeiatunce  of  the  secondary     -04  ohm. 

Yifi,.  4  ia  funuHlied  with  »  eoale  to  wliicfa  it  wm  dniwii  nu 
that  from  it  any  det-iits  a«  to  dimensions  of  the  tmtisformer 
can  he  obtained. 

The  iron  diaca  of  the  magnetic  circuit  of  the  transformar 
were  made  one-half  millimotre  in  tliickncsH,  und  its  xtirfuce 
merely  oxidised  «o  that  no  special  insulating  miiterial  wae 

firovided  betwfion  the  lami nations.     The  total  vuhinie  of 
ukminalfid  iron  ufteil  in  the  ti'smfurnier  was  2,0^0  cu,  cms. 
The  mean  crote-eeclioti  of  the  magnetic  circuit  was  63'3 
»<\.  cms.,  and  tbc  moan  length  of  the  magnetic  circuit  30-8 
cms. 


Fio.  5. 

Tho  fwUowinfi  olison-ationa  with  the  secondary  on  open 

circuit  and  working  on  one  lamp,  five  lamps,  and  10  ]am|ffi 

were  made  and  have  heen  plottc-i  in  Kigs.  ,\  6,  7,  aud  8, 

,  the  correspoiidiug  curves  located  by  them,  drawn  in  by  the 

I  beales  designated. 

Sbcoxdabt  o:c  Oi'KS  Cibcdit. — (Se*  Fio.  6). 
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8V  PROF.    UKNRV  S.  LAIUIART. 

fCondudfd /nm  jniye  21},) 

At  this  [>eriod,  sixteen  yearn  ago,  ap[>eared  the  epoch- 
making  InKjk  of  Ma-Ywell  on  "  Electricity  and  MaKnotism," 
Ita  author  prufeiises  uuly  tu  traiialate  Faraday's  iaeuu  into 
mathomaticat  language;  but  he  did  vastly  more  than  this. 
lie  demunttratcd  muthenmtically  Limt  tbc  properties  uf  the 
modinm  required  to  transmit  electromagnetic  action  are 
identical  with  those  of  the  liiminiferatis  ether.  It  would 
bo  unphilusuphjci^l,  bu  reinarka,  to  till  ull  apace  with  n  now 
medium  whenever  any  new  phenomenon  i»  t'l  )»■  explained  ; 
and  sini-e  two  branches  of  science  had  inde[HindenUy  sug- 
sealed  a  medium  retiuiriug  the  same  pi-opertiei  U>  account 
lor  the  same  phenomena  in  each,  the  evidence  fur  the 
existence  of  a  single  medium  for  both  kinda  of  j)hyBical 

fihenomena  was  thereby  greatly  strengthened.  The  itep 
roiu  identity  of  the  medium  tu  identity  of  phenomctut — 
that  is,  that  light  ;t*eU  is  an  oleclruraagnetic  plieiiomenon^ 
though  it  may  now  seem  to  bo  a  short  one,  must  neverthe- 
leee.  upon  careful  conttideration.  always  be  iu-cepted  as 
evidence  uf  the  greatest  genius.  To  walk  in  Maxwell's 
footsteps  now  and  take  the  very  stops  he  took  is  one  thing 
and  a  coukparatively  easy  one ;  but  to  make  orii^inal 
exploratiomt  into  unknown  regions  of  nsture  and  to  treud 
where  no  human  being  has  ever  before  eet  foot  is  ijuite 
another  thing.  The  electromagnetic  theory  of  li^ht  must 
be  regarded  as  a  great  generalisation  inferior  only  to  that 
l!;eiLtC8t  one  of  all  time  -the  conservation  of  energy. 

The  principal  criteria  n^mn  which  Maxwell  relied  for 
the  connrmaUon  of  his  theory  may  be  bf  icily  onnmej-ulcd : 

1.  An  electromagnetic  wave  or  undulation  is  prupiLr'nted 
through  the  ether  with  a  velocity  equal  to  the  ratio  ot  the 
electromagnetic  to  the  electrostatic  unit  of  quantity.  If 
lip;ht  is  a»  electromagnetic  nhenomenon  ita  volucity  must 
■Ako  bo  ctiual  to  this  same  ratio.  Tho  very  close  approxi- 
niation  of  the  one  to  the  other,  as  determined  by  a  variety 
of  methods,  ha^  been  known  for  some  time. 

2.  The  specific  inductive  capacitv,  K,  of  any  transparent 
medium  or  dielectric  should  equal  the  square  of  its  index  of 
refraction.  The  di.screitancieK  at  this  jwint  are  so  groat 
that  all  one  can  say  in  the  moit  favourable  case  is  that  K  is 
the  most  important  term  in  tho  expression  for  the  refrac- 
tive iiulex,  white  in  other  cases  no  confirmation  whatever 
can  be  dr.-iwn  from  this  class  of  evidence. 

3.  The  magnetic  and  electric  disturbancKB  arc  both  at 
right  angles  to  the  direction  of  propagation  of  the  wave, 
and  at  right  angles  to  each  other.  The  m»thoniatica1  form 
of  the  difiturbauco  agrees  with  that  which  consUtutce  light 
in  being  tratuversc  to  the  direction  of  propagation. 
Further,  the  electric  disturbance  should  be  iwrjienaicular 
to  the  phuto  of  polarioution  of  plane  poWised  light. 

4.  In  uon-eouduclors  tbc  disturbiinici!  should  consist  of 
electric  displacements,  but  in  conductors  il  should  give  rise 
to  both  electric  dispkueuients  aal  electric  currents  by 
which  the  nnduliitlons  arc  absorbud  by  tbt-  medium.  Most 
transjHirent  bodies,  it  is  true,  are  good  iitsulatois,  and  aJl 
good  conductors  are  opaque.  The  opacity  i».  however,  Ux 
from  being  pruportiuniil  to  the  conductivity. 

fi.  But  perha{w  the  most  imjurUiit  crltenon  o(  all  is  the 
one  relating  to  the  very  existence  itself  of  a  medium,  Such 
n  tost  lies  in  thetinieelementinvotved  in  tnuismisaion  from 
point  to  point.  Since  energ}-  is  transmitted  from  a  lumi- 
nous body  as  the  source  to  anothei  one  which  may  absorb 
it,  then,  plainly,  if  time  in  required  for  the  tranHniiaeion, 
the  energy  must  reside  in  the  medium  by  which  the  trans* 
mission  is  etTccted  during  tho  interval  between  the  umissioo 
and  the  absorption.  In  the  emieaioii  theory  the  light 
corpuscles  are  cbe  receptacles  of  the  energy  and  can-y  it 
with  them  in  their  fliLjht.  According  to  the  uiiduiatory 
theory,  the  ucduim  filling  all  space  ia  the  receptacle  of  tho 
energy,  and  jiii-ssea  it  along  from  point  to  point  by  the 
action  of  contiguous  parts.  Fouuiult's  e^pfrmeutum  crticu 
proved  the  emission  theory  untenable,  uocmor's  observa- 
tion of  the  retardation  of  tne  edipaes  of  Jupitei's  aatellites 
when  the  earth  is  moving  away  from  Jupiter,  is  therefore 

*Tlnn  sj^ilrnu  4ciivem.l  to  Scotien  B  of  ths  Amsriosn  AuiocUtioD 
Igr  the  A>]vnDCvnii>!it  itf  .S'3i«DM. 
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B  oonfirnution  of  the  undiilatory  theory  of  light ;  and,  in 
ooiu«qaene«,  ft  dCTnonstmtiiMi  of  tbo  cxistoncc  of  the  lumi- 
niferoiu  other. 

At  this  point  the  history  of  the  nntitre  of  electric  action 
tonchea  «pon  the  third  wriod. 

The  period  upon  which  wo  have  just  ontorod  may  not 
inappropnatelyoe  called  the  period  of  contirmation.  Nothing 
fuittier  appeua  to  be  neeesury  for  the  complete  demon- 
stration xnd  oBtahlishmont  of  the  eloctromiignctic  theory  of 
h'ght  The  noteworthy  experiments  of  Prof.  Hertx,  of 
Carlsrahe,  ore  known  to  kII.  Rightly  conceiving  that  the 
r«ah"ty  of  olectromagnotic  w&vos  woiUd  !«  bout  established 
by  the  nunc  experimcntA  which  would  cstaliliab  the  funila- 
mental  identity  of  Riich  HnduUtiona  with  those  of  light,  he 
had  recouTHo  to  the  ptiuciplu  of  resonance  or  sympiithotiu 
vibratiouB  (or  the  detection  of  those  long-poriotl  waves. 
By  a  device  no  lesm  remarluihts  for  its  simplicity  than 
its  effectiveness,  bo  produci>d  cleclrio  osoilktiona  of 
anch  rapidity  that  tbo  wavoa  in  the  suiTounding  region 
wen  short  enough  to  be  measured.  This  he  accomnlished 
by  tttacbing  to  the  secondary  terminals  of  an  inauction 
coil  two  rectangular  sheete  of  metal,  ench  suitplied  with  ii 
short,  stout  wire  ending  in  a  small  ball.  The  halts  were 
brought  near  ouh  other  and  the  discborf^  of  the  coit  toolc 
place  between  them.  L'adei-  theee  conditions  tho  dischai^e 
m  oecillatorj',  and  the  [loriod  may  bo  calculated  by  the 
formula  of  Sir  Wro.  Thomson  published  in  lHHi* 

The  receiving  appanitiiH  is  also  of  the  Mniplest  design, 
consisting  onlinarily  of  a  circle  of  wire  interrupted  at  a 
point  with  au  udjustahie  opening,  and  of  siK^h  dniieiMioiis 
that  the  wavea  pasaing  through  the  circle  ma}'  ect  up  elec- 
tric osci11at}oos  in  it  synchroni-^ing  wicJi  iboAC  of  the  tnin.s- 
mitting  apparatus.  The  tKUsaae  of  s|Mirlcs  across  the 
narrow  opening  of  the  circle  indicates  an  electrical  t!ow; 
and  the  necessity  of  adjusting  the  size  of  the  circle  in 
order  to  obtain  this  flow  piwes  that  the  forres  acting  are 
periodic  The  receiving  apparatus  mnst,  in  fac^  be  tuned 
so  that  the  period  of  an  electrical  oscillation  in  it  shall 
correapond  with  the  cxtonial  impiiUea  absorbed.  The 
tnt4Daty  of  the  electric  and  magnetic  disturbances  is 
indicated  bv  the  relative  length  of  sjiarku  obtdinablo. 

Equippcfl  with  this  appacitua,  which  was  inHbilled 
in  n  largo  lecture  hnll,  Hortz  found  not  only  that 
bis  tunccl  recoivor  rca[>f)ndcd  to  tlio  iinpuUea  of  the 
transmitter  in  the  precise  manner  pointed  out  by 
theory,  but  that  the  !i|)arks  showed  a  series  of  maximtim 
attd  minimum  values  reciiiring  in  periodic  or«l«r  ae  the 
receiver  was  carried  further  uw«y  from  the  isoiu-co  of  the 
disturbance.  The  aEtounding  fact  nas  thus  brought  out 
that  thoM  electromagnetic  waved  were  reflected  from  tlie 
thick  wall  of  the  room,  and  that  the  combination  of  the 
direct  and  reflected  systems  produced  stationary  wavcw, 
with  loops  and  nodet^  that  could  bo  traced  out  by  the  re- 
sponsive circle  of  wire.  In  this  manner  wave-lengths  wore 
measured  down  to  60cm8.,  and  the  time  element  was 
experimentally  detected  in  the  jiropagntion  of  electrostatic 
and  elcctru<lyiuunic  induction.  It  was  demonstrated  tHat> 
the  distuibances  producing  the  waves  are  at  right  angles 
to  the  direction  of  proiugation,  tn  Maxwell  predicted,  and 
u  interference  phenomena  ehow  them  li>  be  in  light 
Herta  baa  alau  found  an  electrodynamic  shadow-  cast  by  an 
iron  poflL  He  has  verified  the  lawa  of  rerteotion  fTx>m  jilnne 
and  concave  reHectora,  and  has  shown  that  eloctrio  waves 
•uffer  refraction  and  jmlariaation  in  a  manner  exactly 
aoal<M![CiU8  to  light,  rrof.  ^tzgerald,  of  Duhiin,  has 
added  another  conflrmation  of  Maxwell's  doctrine,  demon- 
strating that  the  electric  disturbanco  \e  jMrpendiculur  to 
the  plane  of  polarisation,  aa  Maxwell's  o<|uations  require. 
Finally,  the  rcloeity  of  propagation  of  these  electrodynamic 
waves  it  found  to  bo  tnc  same  as  tbo  velocity  of  light. 
Thus  not  only  have  all  of  Maxwell's  criteria  except  the 
Hcond  abundantly  confirmed  Lhe  judgment  of  the  great 
physicist,  but  other  proofs  bare  be«n  added. 

Electromagnetic  waves  are  therefore  not  only  like  light, 
but  they  are  light.  Or,  perhaps  to  speak  more  exactly,  all 
radiant  energy  is  transmitted  as  electromagnetic  waves  in 
the  lumimferous  ether.  Electricity  has  thus  annexed  tbe 
entire  domain  of  light  and  radiant  heat ;  and,  as  Prof. 
Lod|y  eaya,  has  become  a  truly  imperial  realm.  The 
•  Malb.  uxl  Pl.y«.  l'»p*n,  »*L  i.  p.  Wa 


THE  ELECTRICAL  ENGINEER,  JANUARY  10,  1890. 


dilTerence  of  wave-length  in  the  throe  classes  of  phenomena 
is  not  a  fundnmcntd  one.  Increase  the  rate  of  the  elec- 
tiicul  oscillations  a  million  fold  in  Hertx'a  ex|>eriment4  and 
the  waves  would  not  merely  resemble  light — they  would  bo 
light.  A  wire  through  which  such  oscillations  are  surging 
back  and  forth  would  ginw  with  light.  Even  the  long  Seat 
waves  would  be  absent  and  only  those  producing  the  sen- 
sation of  light  anrl  colour  woiUd  romaio. 

It  will  be  observed  that  the  oscillations  of  an  electric  dis- 
charge constitute  the  |K)int  of  dejrartnre  for  tlia  admirable 
researches  of  Hertz  ;  ind  it  ia  a  matter  in  whieh  we  may 
modestly  take  a  bit  of  national  pride  that  the  first  case  of 
oloctric  oscillations  was  discovered  by  an  American 
pby»)cist.  The  oscillatory  character  nf  the  IjOydcn  jar 
discharge  was  demonstrated  by  Joseph  Henry  in  1832  by 
means  of  the  magnetic  c(Vcct«  produced  in  small  steel 
ueedlea.  It  was  not  till  21  years  later  that  .Sir  William 
Thomson  published  the  complete  mathematioal  theory  of 
such  oscillatione.  They  have  since  boon  obeen'Cil  directly 
by  means  of  a  i-otating  mirror.  Dr.  Oliver  Lodge  has 
recently  ebown  tb;tt  they  rotate  the  plane  of  polarisation  of 
light  in  one  direction  and  then  the  other  as  they  sur^e  l»u;k 
and  forth.  He  has  alao  reduced  tke  number  of  oscillations 
from  several  millions  to  a  few  hundred  ]^«r  second  by 
incroasing  the  capacity  and  tbo  aolf-induction.  The  dis- 
charge tli«iM  vihmteii  within  the  limits  of  audibility  and 
proditcCK  a  musicitl  note. 

The  well  known  cx|)eriment  of  Henry,  in  which  ha 
oltHcrvod  an  induction  current  in  a  wire  stretched  parallel 
to  and  distant  30ft.  from  one  which  wrved  to  discfaai^  a 
Leydflu  jar,  is  now  known  to  have  been  a  case  of  reeon- 
aiico^that  i«,  the  alt^orption  of  electric  waves  by  a  con- 
ductor producing  ciirrent*  therein.  And  it  is  an  evidence 
of  the  great  genius  of  Henry  that  ho  «aw,  somewhat 
dimly  it  muy  bo,  but  still  with  a  certain  degree  of  rational 
apprehension,  that  the  induction  wa.>)  transmitted  across 
the  intervening  space  with  a  velocity  comparable  only  to 
that  of  Light,  f^e  had  perchance  the  divine  touch  of  genius 
necessary  for  the  great  discovety  of  electromagnetic  wave.* 
coursing  through  the  other ;  hut  the  w:iy  loading  to  this 
important  physical  fact  bad  not  then  been  itufTicictitly  pro- 
fuited  and  its  discover}'  was  impossible. 

Waves  similar  to  those  of  a  Leyden  jar  discharge  bub  of 
longer  period  are  sent  out  from  a  wire  conveying  alter- 
natmg  ciirrente.  Wo  must  conc«ive  of  such  a  wire  nob 
simply  Its  alTcctcd  internally  or  even  superficially  by  the 
electric  energy  surging  through  it,  but  as  the  source  from 
which  pulsate  outward  through  the  liiaitloM  ether  great 
waves  of  electrodynamic  disturbance.  For  300  complete 
alternations  [lor  second,  these  waves  are  a  million  metres, 
or  over  GOO  mileti,  in  length.  They  present  a  marked  con- 
trait  to  the  waves  corres[x>Dding  to  the  D  lines  of  the 
niwetrum,  which  nra  only  about  one  6v6-millionth  of  * 
millimetre  long. 

These  long  waves  from  an  alternating  current  represent 
energ)-.  Through  .ijiace  it  is  convoyed  with  the  velocity  of 
light,  and  thiuugh  other  non-conductors  or  diolectnaa  witli 
a  smnllor  velocity,  precisely  as  in  the  caae  of  the  radiant 
energy  of  light  or  heac  Henceforth  the  complete  equation 
for  the  distribution  of  energy  by  means  of  alternating 
curi-cuts  muHt.  include  a  term  to  express  the  radiation 
frum  tbo  circuit.  It  may  indeed  bo  found  that  this  term 
represents  no  incoTisidcrobte  [art  of  the  enoi*gy  communi- 
caUxl  to  the  wire  in  the  case  of  very  rapid  altoniationa. 

ThiiB  we  see  that  the  ether  plays  a  magnificent  rott  in 
what  may  be  called  its  dynamic  relation  to  electric  dls- 
placemeiita.  In  its  ca|iacity  as  a  reservoir  of  static  or 
[lotential  energy  it^  agency  has  been  better  understood  for 
a  conaiderablu  period.  When  a  continuous  current  begins 
to  flow  through  a  closed  circuit,  a  single  wave  travels  out 
from  the  conductor,  and  dming  it.t  pro^ciM^  while  the 
cuirent  is  approaching  its  consuint  value,  the  oncloeiog 
other  iff  usuming  itn  condition  of  static  repose  under  stress. 
The  whole  ether,  extending  indefinitely  outward  from  the 
conductor,  is  profoundly  modified.  We  know  how  to  map 
out  the  cireiuar  lines  of  force  about  it  by  means  of  iron 
filings,  but  the  iron  serves  onlv  to  show  what  has  already 
taken  place  in  the  ether  before  the  filings  are  brought 
into  tne  field.  Every  little  iron  jiarticlc  becomes 
a  magnet  with    all    the    noitli-eeeking    poles   stretching 


i 


THE  ELECTRICAL  ENGINEER,  JANUARY  10,  1890. 


in  one  direction  round  tbe  wire,  und  all  the  aouUi-BeekJng 
pole*  in  tbe  other  What  the  mc«ham*in  of  tbo  ttrras, 
or  tbo  motion  in  tbo  ctbor  to  produce  those  effects  may 
tie,  we  do  not  know  ;  but  we  do  know  that  these  lines  of 
force  are  aU  subject  to  a  tension  tending;  to  shorten  them, 
and  that  Uiey  uro  mutually  ropoUunt  Iiitcmlly.  When  a 
earrent  is  sent  through  a  conductor  the  ether  is  expajided 
in  concentric  oylindnca.!  kyon  altout  any  straight  portions 
of  the  circuit,  and  becomoa  the  iiMcrvoir  of  putential  oncrRy. 
As  soon  ai  the  current  which  maintains  this  alate  of  tenftion 
eMMS  to  flow  the  stretched  ether  collafiseB  u|ion  tho  eon 
ductor,  yielding  up  its  e[ier);y  in  Ibe  form  of  self- induction. 
If  a  steady  airrerit  is  cuticoived  as  tlic  sotting  up  and  break- 
ing down  of  a  etatic  ditTerence  of  |x>tential  at  infinitoginiai 
intervals  of  time,  then  the  energy  tnneniittod  may  dejiond 
upon  a  similiir  formiilioti  and  decay  of  the  static  stress  in 
the  encc»D])aamn^  ether.  Tbe  conductor  is  but  the  core  of 
an  elcctroQiagn^tic  dialurbance  in  the  siirrouading  medium  ; 
and  it  may  bo  that  tbu  enormous  orioigy  which  a  small 
copper  wire  can  ujiporently  convey  is  in  i-eality  tmniimitted 
by  the  invisible  mmium. 

from  this  brief  review  of  tho  theory  of  electric  action  it 
will  he  i|uitu  i-'viileiit  that  henceforth  the  languii;;e  appliod 
to  olectric-xl  phenomena  must  always  include  asapvomincnl 
term  the  luniiiiiferotis  ether.  Tlio  vx[H;rimuiitfi  of  Hortx 
have  m^do  it  impoKsible  to  explain  eicctricd  fiicts 
vitbout  taking;  this  invisible  medium  into  account.  I'hci'e 
is  no  HUuh  ibitif'  as  electrie  or  niu(;iiutic  action  ut  u 
distance.  The  etner  is  aliv<iys  an  efisential  i>art  of  that 
complox  system  the  interactions  of  which  manifest  them- 
solves  as  electric  oi'  inai^iietic  pheiioiiieiiik. 

As  tbe  ear  resiiotids  to  tbe  slow  oscillations  of  an  electric 
dinchar^o  tbrou(;n  tho  intei-mediate agency  of  boat,sotbc  eye 
of  tho  mind  le^piiiids  to  thutso  more  nipid  OAcillations  the 
existence  of  which  has  Iweri  demotulrated  by  experiment. 
No  toss  clearly  does  Ihe  magnetic  lield  appear  as  a  system 
of  lines  of  utresa  in  the  ambient  ether.  Dofimtdioee  has 
taken  the  pW'O  of  the  metaphysical  speculations  of  earlier 
times.  Complete  ignorance  has  at  least  been  snpenoded 
hj  half  knowledoQ.  Wo  may  not  yet  affirm  with  Ivllund 
that  the  ether  in  dectricity,  but  wo  are  doubtless  nearer  a 
solution  of  this  old  problem  than  ever  before. 

"  Tho  discord  is  riitiishtng  slowly, 
And  inoltM  in  tho  dooniiAnt  tone. 
And  th«y  th«t  h»vc  ho&rd  it  oui  nuT«r 

Return  to  cinfuaiuii  iig«iii, 
Tlielr  vuioM  uru  iniuua  ior  ever, 
Atnl  |i>tii  ill  lh«  mystic*]  stniiu." 
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ilN'Ui'wi  lij-  tiiix  Ci))ii|i»tiy. 

Y'l*"™  Kxt«i>si«n  T*lttgr*ph  Company. — This  Coin|auj'n 
tnlBc  m.^i(>U  loi  the  month  of  Unonnbor  vmt  £40,362,  sh  sjfsltmt 
£38.&'99  T'jv  [III-  <iiii>i^  iH-riwI  uflSSS. 

Slra«t  Ualt«(l  atataa  Catls  CenpaBy.  UnUtcd.^For  tlic  [isat 
thr««  iiioiillik  Ilic  lUnnl  nl  iIiik  Oinijintty  litvc  iU't<Urod  a  (livtil«tld  of 
H  Ilur  ueiii.  |H>r  xiiDiini.  i>jri>>'t i  tin-  2ntli  iii^t. 

Cuba  SttmnarlBe  Tclcfrapa  Conpaay.—Thi^  ret^oiiiU  of  this 
Coiiiiisiiy  ro3  Dcniiitici  vn-tt  £3,000.  s^iiiiniit  £3,608.  The  i'vci^i[>ts 
for  SeiPtciuli.ii.  .■^liiimli'.l  It  £2,400.  roiliicd  i;2.i72, 

Wost  ladia  and  Panana  TaUaraph  Compaay.— Tlii^  ivotiinu 
{tn  tltu  liuir.iiirjiiili  vtiilui.1  U>:L->'ii>b"i'  SI  Were  £2.6>13.  u^'ii.-ii»t  £2,392, 
Till!  »«]>leiij1>i<v  i«(?^iiiii.  i^iilmaUMl  Ai  .£4.2<I0,  r«4luv<l  £4.256. 

Crsat  Nortlkora  TslOKvaph  CompaBy.—Thli  C<itnpa.&y'H  islttDj; 
iluitii(;  IJufFDibi>i  Hnuiiint'.'il  tu  HiiDUt  fiOO.OOOf..  au<l  diiiiiit;  llie  whole 
oriwl  year  6.879,0001,.  im  i^iBiii-.!  (j.305.0001.  iliiriuR  iIjb  jtai-  1888. 

Oraat  Mvrtlura  TttUKrapb  Coiapaiiy.  — Ths  roccipu  of  ihU 
Coiniisn;  for  UoiMUiber  uorc  i:22.400.  making:  a  tuUl  trow  Jsuuai  v  l 
of  £274,800.  scoiiul  £272,200  wd  i:a64.4a0  Tor  the  coimi><jii<llti^- 
[MriotU  of  1883  mil  1887. 

WaaSem  aad  BraaUlan  Tslecrapb  Companjr,  Limited.— Tlid 
receiiJb  for  tltu  wouIl  cwleil  Jtiiiiuy  5,  ufter  dcUucliiiK  (l>c  llftli  ni 


NEW  COMPANIES  REGISTERED. 


SaoMoal  Btandardlalas,  ToatlaK.  a&d  Tralalag  lasttta- 
ttan,  LtaiiWd.— EugiaUred  iij  i^lanvhter  aud  Liar,  IS,  AosUa- 
frinio,  &.C.,  vitli  a  capital  of  £10,000,  ii>  £S  Hbam.  Object:  to 
ectabitili  iaitttiilianii  where  el^utric  iantrumsQls  can  )>»  Uttod. 
Ref[lat«n)d  wltliout  artlvlei  of  uiociatioti. 

Syadt«au  «f   Xl««trtoaJ   EnclBeera.  LlmlMd.— Kirj^UUml   by 

SlBU|{hInt  jviiil  Mav.  18,  Aiieliiifrinrii,  v-it.Ii  ■  iinminal  I'aintal  of 
£10,000,  ui  2,000  tWrot  of  £6  eich.  Oh>(>t;  to  vsuMlib,  inainiaui, 
•nd  osrry  on  for  profit  la  BiiKleml  or  oisowh«rt,  ad/  4taii>Uii]i.iinf;, 
Itatiag,  or  osltbrsUaK  Inatttnltou  ot  iiiatitatioui  wLnn  any  cloctrw 
uiosjvruiK  liutrnmautt  cau  t>«  U«tod,  csUbrat«d,  at  itaailar^Md  ;  for 
tMtirift  tna  efflHenoy  ol  any  «leciric  appliaii«ei  or  maohiavry,  lithar 
at  the  iastltutton  or  inatitntioiis  or  eluwhero:  to  nsnuheturt  any 
oleclrlcal  or  other  Iiuttrauwsta  or  Bpiiaratn*.  The  firat  sabMllbsn 
srt) : 

Shaiea 

W.  A.  rittaiBu.  7,  St.  Helens- ganlciu,  Vf 1 

J.  VVUitohoad,  Crouch  Eud,  N > 1 

T.  B.  rower»0D,  F.C.S.,  1,  Portlwia-Toatl,  H. , ,-    1 

H.  Linkktfr,  117,  UMho;<«^'Stfl  utrMt,  B.O.    I 

K.  Acock,  117,  l!Dilto|>4)>Ato  RtrMt,  R.C »..    1 

J.  A.  lioilruLfili,  117.  ISiHlioiii^UKtrMl.  E.C    1 

A.  .SdiMHiJtu.  3.  MoreEuii-jtudoiia,  South  Keiisiitston 1 


PROVISIONAL  PATENTS.  1890. 


Januakv  1. 

10.  Anlvmatto  t«leKrapa  ic»ar  for  ooatrolUnK  main  caKltwa, 

PiMmiii    l-'i«lirr   mill   l!(nir>:r    11.    Kii-IkipN,    iViMlamln   Villa, 

liUTdW    ill    ['tlTllPU. 

22.  Aa  tiiipr«v«d  Howar  stand  and  oloouio  liMfil  ataadard 
comblnod       Mc*iin,  Ornliain   >iiil   nihllu,  AdS,  Ot.fu[U  eltcft, 

Loiiilim, 
29.  Inprovomonta  la  Ut«  aloetrtoal  eoatlas  or  matals  oa  boo* 

motalUo   aubstADOoa.     Hniiiiicl   VirUir   Daiilivr,  1,   Fortlaud- 

iiiiiii-ii'ii-.,  r<"ii  llfliiii]'liiix,  Wr.il  KiyiMinitt-n. 

'Vi.  Inaprovcmunta  Ui  tbe  manntaoiur*  at  oablos  siUIablo  far 
tbo  dlattibiltloa  of  olootrlo  oiUToata.  ^^  illuujil'''^  SUUiiuii 
Smith,  Ills  joiiug«r,  B4,  ■S»'ini»iin>hiii-l'nilditipi,  Lowlou. 

J.V>"VA|1V  2. 

58.  Ad  Improvement  In  or  ooaneot^  with  tnoandoaoanCalDOtrlo 

lamps.     Hi^nry  GaiiliiBr.    l66,    ni'i-t-itirtu,    IjoihIuu.     CWin. 

K/iiil,  Uiiitcil  .StAlrs.) 
61.  Improvomenta    In    t>raeeb  macbaalam  tii>r  ordaaoaa  asd 

aloetno    OrtAK    arraAKamants.      c;si>r](e    Quick,    BidcoM 

llotiHR,  Chipi'iii;;  C«tii]iilini,  (Jloiu'csti^iiiiirv. 
81.  ImproTcmenu    In     ooUffrccd    appaTatns    for    aappljrlaa 

eurraata    ot  olootrtalty  and  otbar  artlolaa   «r  ottjaota. 

llaaiy  Sheilty  I'lico  aud  Herbert  John  Uowsiu;;,  116,  Cainon- 

jAHUAav3. 
105.  Dynomotnotar.     JaiuM    Frawr,    63^    Bti.tditre-ti|uarc,  Sanlh 

KriiiiiliK'»Ti,  Lnnilnll. 

113.  mpravementa  ta    alectrlc    meter*.     Walker  Hosslcy,   8S 

McnljicliiT-rimil,  IVi  klisiii.  [>iiHuii. 
135.  Improvementa  In  alternate   oarrent   motor*.      LIrwvlyn 

liiivlull  Atkiaioii,  1,  (jiicen  VkUitm-itrurt,  Luudoa. 

Jamiaiiy  e. 

180.  ImpTovemont*  In  antomaUo  teloKrapha.  (Mnmiid  Edv^nls, 
3ii,  SoutUiuiij-lott'tiiuMiii^i,  Lotiiluji.  ^ICdwaiil  Caaiatvtia  ami 
David  Kiiiiltardc,  Uemiauy.]    (Uoin|ilru  spopilicatiaD.) 


SPECIFICATIONS  PUBLISIIED 
1888. 
18460.  Dynaaavolootrle  nweUnea.    JolmtoD  (Dra^liry).    lli). 

1889, 
9Ib,  Elc«Ule  strltcbea.     tie  P«ri^iiiti.     8<l. 
1057.  X]««trlo  date,  Ac.  ataapa.    A-.Ucuh  Kaudsll.     lid. 
1823,  TolopbotUo  npporatuB.    Colcrniiii  anil  Jai'kxiii.     8il. 
2252.  UeaMiTlna  oloctrto  eurreata.     Kiii^.     6i), 
2209.  HeaanrlBs  ele«trte  ounaata.     l)D>r<io1Ieii  ami  Chaitvin.    M. 
3413.   Printing  tatacrapha.     Wrij;lit  »uJ  .Mtwre,     6d. 
5130.  Talcptaoale  Inatrumanta.     Fiaavr.     6il, 
1161&.  Electrical  railway  ooadnltt.     Keedau<l  MoKlbbln.     BJ, 
17118.  Electrical  tranarormora.     t'a^i  aiid  Kintu«r.     8iL 
ITTiit.   Eloetrle  awltobea.     Wliitc.    6'1. 
16010.  Elactrlo  Ump  botdara,  dte.    Timmu.     6d. 
180G1.   EleoUlc  slgBalllJiv.     Lake  (Mi>r({au).     U  R 


NOTES. 


Aotoa. — A.  resolution  to  oppose  the  Eleetric  LighUng 
Bill  tor  Actx>n  whs  paned  at  tb«  lut  meeting  of  the  Local 
Bovd. 

Fnukfort.— Ttie  Frankfort  Electricil  Exhibition  ia  to 
be  bold  from  June  I  to  October  31.  The  exhibition  will 
be  npon  ii  very  oomploto  scale. 

IdverpooL — The  electric  light  compny  at  Liverpool  ia 
vaw  Bupplj-iiig,  through  undergronitd  inaiiig,  al>ont  ",000 
lamps,  entirely  by  meter,  upon  a  sliding  a«a1o  of  «1i».rge8. 

nroBt  London  Tram  ways.— The  Eatiiig  Local  Board 
have  decided  unsninioiuly  tu  disaeiitto  the  West  London 
IVamwaya  Bill,  and,  if  neeeuary,  oppose  it  in  ParliamenL 

Society  of  Arta.— The  date  of  Prof.  SilTanus  P. 
Thompson's  paper  on  "The  Organisation  of  Secondary  and 
Technical  Education  in  Londou  "  is  fixed  fo:'  Fobmary  19th. 

lastitatloa.— The  next  meeting  of  th«  Ingtitution  will 
tako  place  on  Thunxliiy,  the  33rd  inst.,  when  the  adjonrued 
diacussion  will  be  continued  upon  Lha  prosidont'a  oddreaa 
on  "  MaKnotisxa." 

Bradford. — A  resolution  hns  been  adopted  by  the 
Bradford  Corporation  appointing  Mr.  Sydney  Bnynes  OE 
aunagiDg  engineer  of  the  oloclridly  works  at  a  salary  of 
£350  ]>flr  annum. 

DiiadOO. — The  appIicatioiiR  of  Mr.  J.  K.  Caird  and 
Measrs.  iT.  and  A.  Orimond  for  (lermJsRion  to  run  private 
oTerhoad  electric  wires  over  the  streets  of  Dundee  wa»  r^ 
fused  by  the  Council. 

LaaoastOF. — The  Lancaster  County  Council  have  given 
their  approval  to  the  draft  order  for  the  supply  of  electri- 
city in  the  lighting  of  the  town,  and  also  to  the  estimate  of 
approxiiaala  cost  of  the  undertaking, 

DeAtb  of  a  Pioneer. -Mr.  Alfred  Cowles,  of  the 
Cleveland  lAidmr  and  Chicago  7Wfru*',  and  well  known 
among  electricians  from  his  active  interest  in  the  electrical 
extraction  of  aluminium,  died  recently  at  Chicago. 

Keawiolc.  — The  Keswick  electric  central  station  has 
now  been  running  •  wook  and  there  has  been  no  hitch  of 
any  kind.  They  have  as  yet  only  <)uarter  load  on  ;  in  it 
few  days  it  i«  hoped  to  test  everything  iiiider  full  load. 

Elevated  Electric  Railroad. — The  British  American 
liivostmont  Coin^iany  is  biu:kiiig  up  a  project  for  the  cou- 
structioQof  an  elevated  electric  raiJH-siyih  Ht.  Louis.  Work 
ii  to  begin  at  an  early  date,  aa  all  the  capital  has  boon  sub- 
scribed. 

BfliatMi^fa  JBxhlUtloiL  ~A  corres|}undent  of  the 
that  the  deligbta  of  tho  «!«!triciil  uxhi- 
htlion  of  Edinburgh  should  ho  added  to  by  an  hJBlonail 
exhibit  celebrating  the  jubilee  of  the  |>eiiny  poet,  a«  it 
oocsre  tbia  year. 

Cheltenham. —The  miniite»  of  the  Electric  Light  Com- 
mittee of  the  CholtcJiham  Town  Council,  reconimcndiii<; 
that  the  statemetit  of  the  capital  to  be  deposited  with  the 
Board  of  Trsdo,  being  Xl.%000,  were  confii-raod  nt  tho  Wt 
meetiii;:  of  the  Council, 

Thirty  Blllea  an  Hoar.— The  Kobinson  radial  c-.u-  is 
in  daily  use  on  ibo  Boston  and  Providence  Stttioit  and 
Allston,  U.S.  '11)0  car  is  i'i  feet  lon^  and  has  six  wbccU. 
It  ruDs  with  great  amoothneae,  and  tovein  the  gruUTid  at  the 
rate  of  thirty  miles  an  hour. 


Leaminirton. — At  the  meeting  of  Leamington  Town 
Council  held  on  Monday  the  report  of  the  Wateb  ComtDitoo, 
which  was  in  favour  of  a  deputation  being  appointed  to 
visit  A  number  of  townit  with  the  tiew  of  recommending 
the  best  system  of  lighting,  waa  adopted. 

Now  York  Wire  Cnttlnff.— Daring  the  roceut 
cnisade  againat  electric  wires  in  Now  York  there  have  been 
removed  a  total  of  473,G93ft.  of  wire  and  338  poles.  It  is 
stated  that  the  electric  light  companies  will  sue  the  city  ol 
New  York  for  £000,000  for  cutting  their  wires. 

Pocket  Information. — In  addition  to  the  list  of 
useful  elflctricai  engintoriiig  caixls  published  by  the  General 
Electric  Com  panyand  mentioned  in  these  columns  some  time 
back,  they  have  now  published  a  card  of  ceiling  roses  and 
pendant  accessories,  Dovilo  volt  and  ammelem  aud  Edison 
fitlingn. 

Welding-  Patents, — It  having  been  stated  that  the 
jKityiiU  of  the  Thomaon  Euro{>ean  Electric  Welding  Com- 
pany would  not  hold  tn  some  European  countries,  the 
re]>iy  ia  made  by  the  committee  thut  they  are  advised  by 
the  beet  of  counsel  ihtd  there  ia  not  any  doubt  as  to  the 
legality  of  the  patents. 

Parifying;  Water. — A  method  of  purifying  water  in* 
tiYMliiccd  by  the  Stanley  Electric  Comiiuny,  004,  Walnut- 
street,  Philadelphia,  ia  reported  aa  widely  in  use  (or  towns 
and  cities  tn  tho  United  Stales,  in  conjunction  with  pump- 
ing or  tillering  machinery.  I'he  value  of  the  process  is  in 
the  destruction  of  fever  microbes. 

Atlantic  Cables. —Tho  steamRhip  "Faraday"  has 
retiiriie<l  to  tho  Thames,  liftor  successfully  Uying  two  cables 
from  Nova  Scotia  to  New  York  for  the  Western  Union 
Telegmph  Company,  and  rejiairing  the  fracture  in  one  of 
the  main  Atlantis  cables.  The  second  task  was  performed 
on  the  lust  day  of  1889  in  stormy  weather. 

Leather-Covered  Pulleys. — Pnlleya  covered  with  a 
broiid  piecu  of  leather  belting  laced  tightly  over  them, 
aucuiding  to  Mr.  tH:hult2,  who  js  introducing  tho  system, 
will  drive  50  per  cent,  moi-o  than  irou-fucwl  puUoys,  besides 
allowing  the  botta  to  be  run  slacker,  uiidso  avoiding  heated 
jouniak  and  wear  and  tear  on  the  dynamo  bearings. 

Seamless  Rubber  Belts— A  rubber  belt  without 
seam  is  now  advocated  as  the  ideal  dri\*ing  for  dynamoR. 
The  belt  really  conaista  of  two  belt/i  which  have  scams  on 
the  inner  adjacent  side,  and  which  are  rolled  together  and 
vulcanised,  so  that  when  Hmshed  the  whole  makes  one 
solid  belt  without  any  fioam  visible,  preBeiititig  two  per- 
fectly smooth  surfaces. 

Book  Received. — We  have  roceired  from  M.  B, 
Hospitalier  a  copy  of  the  lirst  volume  of  his  new  work  on 
electric  energy,  entitled  "Traits  Elementaire  do  TEncrgie 
Electriiiue."  The  book  is  published  by  6.  Maason,  Paris, 
120,  Boulevard  Saint-Germain.  It  is  illustrated  with  2fi3 
cuts.  Tho  second  volume,  on  Induetrial  Applications,  will 
bo  published  during  the  year. 

Bordeaux.— The  work  for  the  eloL-tric  light  at  the 
port  of  Burdcsiux  is  advancing  rapidly.  Four  towupg  will 
be  erected  DOft.  high,  each  to  support  an  arc  lamp  of  1,000 
c.p.  The  larapa  will  be  grouiied  (wo  in  series  at  tho 
pressure  of  110  volts.  Tbe  current  will  bo  supplied  by 
(iramme  dynamos,  givin;*  ISOampems  and  110  volu  at 
1,000  revolntiona  [m-  minute. 

Engines.— Messrs.     Itansomes,    Sims,     and    JefTeriec, 

iiimited,  Ipswich,  send  iie  their  new  a).tiaio^«^^<^.  'L^^« 


E.  CoDUuu&lIjr  addlsg  improvamctita  or  dov«lopiDg  tbe 
usefuLneu  of  tbeir  Ducbinery,  this  flrn  ba»  now  a  most 
extensive  and  complete  assortment  of  enginea,  boilera,  and 
xaaefainery  for  miiiiiig,  electric  li|;htiDg,  or  other  {purposes 
wbere  high-clans  engines  «re  reqiiiml. 

Soothumpton.— It  has  boon  re«olvod  by  the  Soatb- 
ampton  Town  Council  to  oppoee  tbe  application  of  the 
South  of  England  Hou^e-bo-HuuBs  Company,  as  tbe  Cor- 
poration had  iilready  given  permission  to  one  <!omp»ny  to 
Gomni(Miceopoi-atione,atid  whs  it  thought  undesirable  to  givo 
permisaion  to  another.  The  comjwny  ab-eady  ir  possee- 
iiou  of  the  field  will  commence  oporatiotis  in  a  week  or 
two. 

General  Post  Offlee. — The  authorities  &tSt.  Martiii's- 
le-Gnu)d  are  nnking  rapid  headway  with  tbe  laying  of  the 
new  installnbinn  of  electric  tight  for  illiimituitiiig  the  whole 
of  thu  Gcncrul  Post  Office,  which  hue  hitherto  been  done 
by  gOK.  '^^'o^kIl)en  tut  juet  noir  busily  engaged  in  the 
difTe  rent  apartmenta  upon  the  work  of  fixing  the  wires  in 
position,  and  in  a  few  wooke  tbo  new  light  will  be  ready 
for  use. 

DisBolntlon  of  Paxtnership. — The  portuuithip 
hitherto  exletin);  between  Mr.  J.  T.  Gent  and  Mr.  II.  G, 
Elloty,  trading  an  Geut  and  Co.,  Faraday  Workf,  Loiceitur, 
has  been  diasolvad  by  mutual  coiiRont,  as  from  .Faniuiry  1 
laat.  Mr.  .1.  T.  Gent,  at  the  same  time,  baa  taken  into 
partnerehip  Mr.  A.  W.  Staveley  and  Mr.  I.  H.  Pai-soiin,  and 
bbe  business  will  lie  continued  under  the  usual  stylo  of 
Gent  and  Co.,oloctriciaji». 

Edinburgh,— At  a  meeting  of  the  Edinburgh  and 
District  Wntci*  Triut,  the  clerk  stated  that  ho  had  received 
a  draft  of  a  provisional  order  to  autboritie  the  ^Scottish 
Electric  Supply  Com|uiiy,  Limited,  bosupply  electricity  for 
public  and  private  piirpo«utt  within  the  city  and  Koyu.1 
burgh  of  Edinburgh,  along  with  a  letter  from  Measrs,  J, 
K,  ami  \V.  P.  Linduiy,  \V.S.,  with  reference  thoiclo.  Tho 
documents  wei'e  remitted  to  the  Law  and  Workx  Committae, 

Indian  Tramway.  -A  tramway  is  shortly  to  be 
s;tart«d  in  Hydnr-tbail  connecting  Secutidembad  and 
Chuddei^hat  with  that  city.  It  trill  be  the  work  of  a 
company  promotetl  by  Mr.  T^rkloy,  locomotivo  aui^onntoii- 
dent  of  tho  Nizam'a  r.»ilw*y.  Tho  power  to  bo  used  is  not 
stated,  ami  it  might  jwiuibly  Iw  a  good  opportunity  of 
insisting  ujKin  the  menu  of  elecUic  traction.  There  must 
be  a  very  wide  tiold  for  olcetric  ti'amways  in  India,  and  a 
iiKcasBful  one  once  started  woiUd  induce  many  followers. 

Canford  Honse. — Thcacat  of  Lor-d  Wiuboine,  Canford 
UoUHC,  viisitfld  by  tho  Friiice  of  Wales,  and  Prince  George 
nod  party,  has  been  splendidly  ledocoratcd  at  a  cost  of  many 
thousanda  of  pounds,  and  has  been  fitted  throughout  with 
the  electric  light,  about  1,000  lamin  having  been  put  in, 
and  of  theso  there  are  nearly  100  in  tbe  great  hall,  which 
is  used  aa  a  ballroom.  In  the  staircase  .ind  other  wood- 
work of  this  hall  there  ai*e  some  very  fine  specimens  of  art 
earving.  The  electricity  for  the  lamps  is  supplied  from 
Btorage  batteries  charged  from  two  large  dynamoe,  which 
arc  driven  by  two  lOh.p.  enginee. 

■leotrioal  mtlnsa.— Messrs.  Fowler,  Laiicdsber,  and 
Co.,  who  have  lately  formed  thcmeelves  into  a  private 
limited  company,  send  lu  their  cabdogiic  of  electricd  bell 
and  other  fittings.  This  lirm  have  taken  the  agency  and 
EoaDiifactura  of  Snelgrove's  adjustable  electric  boll,  whicb 
<fif£»iried  tlie  only  gohl  meda\  foi-  bcUa  at  Birmingham,  and 


of  Leonardt'e  electric  water  level  alarm.  The  catalogue 
contains  numerous  varieties  of  batteries  for  telegraph  or 
bell  work,  piuhas,  lire  and  burgLu*  alanna,  watchman's  time 
coiitrollera  ;  batteries  for  cautery,  laryngosoopic  work  and 
dentistry,  and  other  aimilai  electric  apparatus. 

NottinK  HUI.— The  Notting  tiill  Electric  Lighting 
Company,  whose  stock  to  the  extent  of  9,314  £10  ahara 
huvo  just  been  otferocl  to  tbe  public,  have  secured  a  con- 
venient site  for  the  contra.!  station  at  Victoria-gardens, 
Notting  Hill,  within  tbe  area  of  supply.  The  current  will 
be  Bupptie^l  on  the  low-tensiot]  accumulator  syetem,  aiul 
will  be  on  night  and  day.  Tbe  attempt  ba«  been  made  to 
oblttin  as  many  sbareholden  in  the  district  ae  (loeaibU)  so 
as  to  make  the  nffair  to  a  great  extent  co-opomtjve. 
Sevci'sl  of  tho  (liroctoiii,  and  among  thom,  Mr.  William 
Crookes,  F.I^8.,  the  cb:itniiAn,  reside  in  the  district. 

Electrical  Supply. — If  anyone  wishes  to  soo  what 
the  ideal  electric  supply  catologuo  should  be,  they  might 
do  worse  than  go  for  such  information  to  the  Eflectrical 
Supply  Company  of  Chicago,  who  issue  a  book  full  of 
really  good  cut«,  carefidly  printed  on  good  piipcr.  with  a 
neat,  unostentatious,  and  yet  artistic  cover,  making  it  look 
almost  equal  to  an  illusti-ated  monthly.  Inside  it  is  quite 
a  thick  book,  320  pages,  and  contains  details  of  supplie.<i  of 
every  sort  and  o^uality,  well  described  and  dispUyed.  A 
Dumber  of  tables  of  sizes  of  condiidors,  wiring  tables, 
formulic,  and  rulce  for  wiiing  make  the  l>ook  very  com- 
plete, and  a  i-rodit  to  our  traiusktlantic  electrical  cousins. 

Floral  Fittings — We  have  received  an  advance  copy 
of  the  uitdlogue  of  Messrs.  Lea,  Sons,  and  Co.,  Pengwerne 
Worka,  Shrewsbury,  who  are  justly  celebrated  for  the 
beauty  and  delicacy  of  their  metatli-Horal  fittings  imitatod 
nfter  natui^l  flowers.  Several  sampU.8  of  these  fittings  ure 
illustrated  in  tints,  the  wrought-iron  wreathed  brackets 
being  particularly  effoctivc.  Tfac  firm  are  also  Urge  makers 
of  moulde<l,  cut  and  Morally  decorated  glaaa  abades  for 
electric  light,  of  which  m.^ny  very  pretty  deaigna  are  shown, 
as  well  as  a  number  of  brass  fittings  specially  designed  for 
cut-glasa  work.  The  wrought  natural  floral  motal-work  is, 
however,  their  «)>eciality,  and  deserves  attention  by  those 
who  are  fitting  up  good  houses. 

Abandonment  of  Orders.— The  Electricity  Supply 
CorixnTiiion  has  abandoned  their  pro|«J8ed  order,  of  which 
official  notice  bad  been  given  to  the  Board  of  Trade,  for 
powei's  to  light  "the  whole  of  the  parish  of  Paddington," 
thus  leaving  the  order  deposited  by  the  House-to- House 
Electric  Supply  Company  for  the  lighting  of  that  parish 
unop|v>!i«d  so  far  ns  this  corporation  are  concerned.  Tba 
same  corporation  have  also  abtuidoned  their  proposed 
oi-der  for  the  lighting  of  "  the  whole  of  the  district  of  St. 
Giles'  District  Board  ol  Works  and  tho  district  of  tha 
Strand  Board  of  Works."  Those  wore  the  only  two 
ordei'8  for  tho  electric  lighting  of  London  of  which  notioa 
bad  been  given  by  this  corporation. 

Diatribntiou  at  1.000  Volts.— The  Westinghoa>e 
Electric  Company,  of  Pittaburg,  U.S.,  has  just  closed  an 
imporbint  contract  with  tho  Wellamette  Light  Company, 
of  Portland,  Oregon.  The  company  is  to  furnish  10.000 
incandoscont  and  100  arc  lamps,  together  with  the  wire 
and  machinery  necessary  for  operating  the  same.  The 
current  is  to  be  carried  1 2  miles  before  being  distributed,  a 
thing  nevei' boforo  ultompted  in  that  country.  For  that 
purpose  a  s[>ocially-constntcted  machine,  capable  of  pro 
ducing  4,000  volts,  [s  to  be  used.  Tho  cost  of  tho  entire 
plant,  including  the  distributing  station  buUdinif,  will  In 
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In  the  neighbourhood  of  200,000<lala.  The  completion  o£ 
tbia  pUot  will  be  tbo  tnauguntion  of  electric  lighting  in 
tbilt  ctt;^. 

F&retuun. — Mr.  BUke,  as  the  }>roaioter  of  the  Fareham 
Electric  Light  Compuny,  uskod  pcnuiBsion  oF  the  Fareham 
Local  Board  to  erect  posts  and  virea  ia  the  town  for  the  pur- 
pose of  lupplying  the  elMtric  light.  Tbo  Bpeftker  alluded 
at  lorif^th  to  the  objects  of  the  company  and  to  the  roqiiire- 
menld  of  the  Board  of  Trade,  a.11  of  which  they  intended 
loearry  out.  Kt.  Appleby  enquired  whether,  if  any  other 
company  was  formed,  would  the  Board  grant  permission  to 
vnd  wine,  or  whether  the  Board  felt  ioclinod  to  take  up 
the  question  of  electric  lighting.  The  ehaimun,  Mr.  T. 
Hevitt,  nid  he  had  been  apoken  to  by  BOveral  ratepayers 
upon  the  aubjecb,  and  many  objected  to  the  wtrss  being 
pUced  overfaoad.  He  thought  more  coosidcmtion  Khould 
he  given  to  the  matter.  The  application,  however,  was 
granted. 

St«am  NavlBTfttloB  on  tbe  NUe. — A  new  Egyptian 

ueociation  hae  been  formed,  styled  the  "  ThewEkieh " 
Compaoy,  who  are  the  owners  of  a  number  of  ateumera 
vhkh  bare  been  specially  fitted  for  a  regular  eervice  of 
pMsengers  desiring  to  ascend  the  river  from  Cairo  to  the 
flnt  cataract,  visiting  the:  antiquities  on  the  banks.  Tbe 
fonuBtion  of  this  company  has  been  sanctioned  by  a  decree 
of  the  Khedive,  who  has  just  inikuguruled  the  operations 
by  aperaonftl  visit  on  board  the  ateacaer  "  £1  Khedevie." 
The  saloon,  ladiee'  boudoir,  smoldng-rooin,  and  all  parts  of 
the  steamer  are  illuminated  by  60  electric  lighte  of  a  total 
power  of  2,500  candles,  and  the  decorations  of  the  apart- 
mente  are  of  the  most  elegant  and  luxurious  character. 
Meurs.  H.  Gaze  and  Son  a.ro  a[>pointed  agente  in  Europe, 
Egj'pt,  and  Amorioa  for  the  company. 

Citntor  L«oinre8.  —  Pro!  Silvanos  P.  Thompson 
will  deliver  four  lectures  before  the  Society  of  Arte  on 
"The  Eloctromagnot,"on  Monday  evenings  at aighto'cloek. 
The  following  are  the  dates  and  subjects  of  the  lectures ; 
Lecture  L,  Jan.  30. — Introductory  ;  Historical ;  uses  and 
forms  of  electromagnets;  magnetic  properties  of  iron — 
induction,  penneability,  hystorosis.  II,,  Jan.  37. — Principle 
of  tbe  magnetic  circuit:  ox|)orimental  data;  predeter- 
mination of  uron  and  cop|>er  for  given  traction  ;  heating  of 
coile.  III.,  Fob.  3. — Speciitl  designs :  various  forms  and 
uaes-,  etectromagnDUs  [or  quickest  action,  longost  range, 
mudmam  traetion,  minimum  weight ;  for  alternate  curreote 
•eriea  and  parallel  work.  IV.,  Feb.  10. — Electromagnetic 
nachauiim  :  range  of  action  of  various  forms  of  electro- 
magneto ;  plunger  and  coil ;  equalisers :  modes  of  preventing 
sparking. 

Citj  Ligbting. — At  the  meeting  of  the  City  Commis- 
siouera  of  >>ewers,  on  Tuesday,  applications  wore  received 
from  tbe  London  Electric  Supply  CorponU-ion  and  the 
Hotropolitao  Electric  Supply  Comjuny  for  the  consent 
of  the  Commission  to  their  ap|)lieation  for  provisional  orders 
under  the  Electric  Lighting  Act«.  Mr.  Kose-Innes  moved 
that  tbe  applications  Vte  upon  the  table.  He  said  they  had 
already  seuled  the  matter  so  far  an  tbe  Brush  Company 
waa  ooncemed,  and  they  bad  given  them  a  contract  to 
carry  oat  the  eloctnc  lighting  on  the  terms  arranged  by 
tbe  Streets  Committee.  It  would  bo  most  unfair  to  the 
oontracting  company  if  they  agreed  to  those  freeh  uppliea- 
tioiu  seeking  parliaroentory  jmwers  nver  the  City,  .xnd  be 
urged  tbe  Commiseion  not  to  (;ivc  out  of  their  own  hands 
the  provision  of  electric  lighting  in  tbe  City.  After  a 
dtwttaaion  the  motion  was  adopted. 


Hertford. — The  people  of  Hertford  ore  not  unlikely  to 
have  the  electric  light  supplied  to  them  before  long.  A 
number  of  the  leading  gentlemen  of  the  town  met  last  week, 
and  resolved  to  form  aji  electric  lighting  company,  with  a 
capital  of  £20,000,  one  half  of  which  only  should  be  raised  at 
present.  A  confident  feeling  appeared  to  prevail,  those 
present  believing  that  a  good  income  could  be  secured  i£ 
the  matter  wore  earned  oat  properly.  A  (t-rooi;  committee 
was  accordingly  formed  to  proceed  with  the  preliminary 
details,  and  the  required  capital,  it  is  said,  can  bo  obtained 
without  difficulty.  Tbe  questiou  is  now  boing  niisod  in  the 
district,  if  a  public  company  can  supply  electricity  at  a  price 
that  will  compete  with  gas,  why  should  the  coiuBumors,  who 
are  the  inhabitants  at  large,  not  do  it  for  themselves  t  Tho 
result  may  possibly  be  here,  as  in  other  inatancea,  that  the 
local  authoritien  will  take  some  steps  to  keep  the  lightiii 
io  public  hands. 

Doable  Carbon  Arc  Lanaps. — The  case  has  just  been 
decidixl  in  the  American  court«  in  favour  of  Mr.  Churle* 
F.  Brush  fo*"  the  patent  for  the  use  of  double  carl>0Ds  in 
are  lamjie.  The  result  is  a  curious  illustration  of  ho 
business  tends  to  be  worked  in  the  States.  The  suit  was 
brought  by  the  Brush  Company  against  the  Fort  Wayne 
Electric  Cf~mpany,  who  allied  with  tbe  Thomson-Hoiiatoa 
Compuiy.  Since  then  tbe  all-reaching  Thomson- Houston 
have  bought  up  the  Brush  Company,  works,  goodwill,  and 
suit  included.  Tbe  loss  of  the  ease  by  the  Fort  Wayne 
Company  is  therefore  really  hettnr  for  them  than  if  thejr, 
had  gained,  for  as  the  judge's  decision  is  in  favour  of  tb 
Bnish  patente,  of  which  combination  they  now  form  pi 
it  will  give  them  the  uie  of  the  double  are  lam^M 
their  com]ietitorfl.  It  is  thought  the  deciiiion  will  practi 
ally  give  the  combination  control  of  the  whole  of  the  all< 
night  lighting  in  the  country,  and  is  said  to  be  worti 
X200,000  to  the  gainers  of  the  suit. 

The  late  Don  Ztuoaa  Mariano  de  Tomoa. — The 
S|mni5h  Teloj^ph  Corps  has  had  a  roost  unfortiiniite  ex- 
l>orience  of  the  epidemic  which  boM  lately  swept  through 
Sjiain,  having  suffered  the  loss  of  several  officials.  Among 
the  distinguished  mombers  of  tbo  ^rvico  who  have  fallen 
victims  to  the  prevailing  malady,  we  have,  with  great  re- 
gret, to  chronicle  the  death  of  Don  Ixicae  Maiiano  de 
Tornos.  The  name  of  this  gentleman  will  bo  remembered 
by  our  readers  chiefly  in  connection  with  the  Telegraph 
Conference  of  Parts,  St.  Petersbiu'g,  Berlin,  and  Vienna,  al 
which  be  held  an  imix>rbanl  [lusition  in  the  repreMntatiort 
of  his  Government ;  he  alao  repreeented  the  Spanish  Tele- 
graph Bureau  at  tbe  conferences  held  in  Paris  upon  the 
protection  of  submarine  cables.  The  possession  of  great 
tact  and  judgment,  in  addition  to  a  thorough  knowledge  of 
telegraph  technicalitien,  rendered  him  of  peculiar  oerrice 
his  dej>artmGnt  in  dealing  with  the  telc^irapb  administi 
tions  of  other  cuuntries.  He  waa  the  ruprescntativo  in 
Madrid  of  tbe  Spanish  National  -Submarine  Telegr^th  Com  - 
pany,  a  position  be  filled  with  marked  intelligence  an 
ability.  The  newe  of  the  demise  of  Don  Lucas  de  Torn 
will  be  deeply  regretted,  not  alone  by  those  who  have  met 
him  in  an  official  capacity,  but  to  a  greater  degree,  even  by 
those  who,  strangers  to  Madrid,  will  recollect  tbe  i&aQy 
kindnesses  and  thoughtful  consideration  experienced  nt 
hia  hands. 

AlMrdeen.— The  monthly  meeting  of  the  Aberdeei 
Town  Council  held  the  other  day  was  remarVable    for 
statement  of  Mr.  Cook  to  the  Council  ax  to  the  retro] 
movement  of  electric  ligbbiug  in  Amerieo,  which  it  ma; 
perhap*  be  u  veil  to  put  oa  record,  and  at  tbe 
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timfl  categorioftlly  to  cautndi«t  In  Aiuvrer  to  the 
Lord  Provost  with  reference  to  the  deputation  upon 
tb«  siihj«et  of  electric  lighting,  Mr.  Cook  uid,  "He 
considered  that  the  deputation  had  arrived  at  the  tnie 
atat«  of  matters  with  regard  to  electric  lightitifr.  Tbey 
would  have  ohserved  that  in  America  electric  lighting 
bad  been  gradually  groning  out  of  late,  and  that  parties 
were  returning  to  gaalight,  and  he  thonght  tbere  eoiild  bo  no 
greater  proof  nhownof  the  |)ractical  result!  of  the  deputation's 
visit  to  the  south  than  such  things  aa  had  boen  going  on 
in  America^  where  they  had  boen  trying  electric  lighting 
on  A  much  larger  scale  than  in  this  country."  It  is  cer- 
tainly not  the  case  that  the  American  cities  are  returning 
to  gaa,  yet  on  ibe  strength  of  this,  anri  on  the  result  of 
conversitions  with  ]Kirsona  '*  oonnectod  with  electric  light- 
iiijj  in  a  [>racbioal  way,"  bo  atgiied  that  the  Bill  should  be 
blocked.  He  thol^!ht  what  the  Uas  Conuoittcu  had  ro' 
commended  was  what  they  ought  to  do  ae  a  sensible  body  ; 
they  ought  to  obcain  powers  thenuolves  within  a  given 
time.  These  {Mwers  did  not  compel  them  to  do 
anything  at  all ;  they  could  aimply  abandon  the  Bill,  and 
do  what  tbey  thought  proper  when  the  time  came. 

Woking,— The  Woking  local  sanitary  authority  at  their 
laat  meeting  considered  the  application  of  the  Electric 
Supply  ('omiiany  for  powers  to  supply  electi-icity  and  to 
lay  down  maina,  etc,  io  the  parish  of  \\''oking.  The  chair- 
man stated  that  the  question  as  to  overhead  wires  for  elec- 
tric lighting  was  now  before  the  County  Ouncil.  They 
had  all  seen  in  the  [M|i«rs  lately  that  a  great  many  iu:ci- 
dente  had  oocnncd  in  all  paile  of  the  world  from  the 
breakage  of  these  wires,  and  there  was  no  doubt  a  con- 
siderable amount  of  danger.  He  believed  the  County 
Council  at  its  next  meeting  would  jiass  a  resolution, ordering 
that  all  wiree  for  electric  lighting  must  he  cairied  under- 
ground to  Biisui^  the  public  safety.  Mr.  Uaylies  usked  if 
there  was  not  a  gas  company  already  formed  foi'  Woking  1 
The  chairnun  bolicvod  the  time  allowed  hjul  expii'ed  ;  but 
if  the  gas  eon)p<iuy  b:u)  any  idea  of  carrying  out  their 
original  ititentions  no  doubt  they  would  bo  strong  oppo- 
sitionists to  thti  electric  company  obUinieg  their  order. 
Mr.  Wcmiig  bolicvod  that  if  it  bad  not  bcon  for  the  talk  of 
the  electric  lighting  company  they  would  have  had  gau 
in  Woking  before  now.  Mr.  Bayliaa  moved  th^t  the 
Kura]  Sitiiitary  Authority  be  informed  that  the  Vestry 
did  not  consider  it  desirable  at  prosont  that  the  electric 
light  should  bo  supplied  at  Woking  either  overhead  or 
underground.  Mr.  Vincent  seconded.  The  chairman  said 
that,  with  all  due  deference  to  the  g»s  company  share- 
holders, there  Wiis  not  the  glighteKt  doubt  but  th^tt  the 
electric  light  was  the  light  for  the  futurs,  and  the  near 
(uture.  The  motion  ngainst  was  luat  by  the  caBting  vote 
of  the  chuirmui,  Ho  added  that  if  the  Electric  Supply 
Company  did  not  prove  a  Kiianoial  success,  that  was  u 
matter  which  would  not  iiffect  the  rateiuiyors.  A  mutiuri 
was  then  profiosod  that  it  was  iiJidbMir4bIo  that  the  cluaiic 
wires  should  bo  carrieil  overhead.  This  waa  unanimously 
agreed  t'> 

Bxpeiinteiits  wiUi  AccnmolatorB.— The  following 
absti-act  of  all  aecouiit  of  exjKtrimeiits  by  W.  [{.ohliuoKb 
and  C.  Heim  is  given  in  the  Jourrud  of  the  Klectriud  Kngi- 
nuciis,  (ixjni  the  ElrcUoi'-chiii^trhr.  /.At>^hnff.  p.  3011,  IBSil  : 
The  twu  cells  oD  which  the  expenmente  were  cuiriod  out 
had  forme<l  (Mrt  of  a  batluiy  which  ha«l  liceii  in  daily  n»e 
from  October,  iJ^2,  till  Docoraber,  1»S7.  Each  cell  con- 
tained throe  jwsitive  and  four  negative  platen) ;  the  suiiaco 
of  ttach  j)i»ts  Km  Sfl  sijuure  dm.,  and  the  liipiid  wis  dilute 


Bulpburio  acid  of  specific  gravity  TllC,  the  quuitity  being 
3'1  litres.  The  eell,  when  ready  (or  working,  weighed 
about  20  kg.  The  capacity  of  aacb  cell  was  40  ampere- 
hours,  the  normal  charging  current  was  five  amperes,  and  the 
discharge  current  6'S  ampei^ea.  With  the  normal  current 
the  E.M.F.  rites  on  charging  from  '2'Oi)  to  2\  volU  at  the 
end  of  half  an  hour,  then  falls  again  to  2*0S5,  rising  at  the 
end  of  four  houn  to  3-09,  and  then  increoeea  steadily  till 
the  end  of  the  d^tb  hour,  when  it  rises  rapidly,  finally 
touching  234  voltA.  On  diitcharging  with  a  normal  current 
IhatlM.F-  first  rises  slightly  from  1*922  to  1938,  and  only 
again  roaches  it«  former  value  after  about  one  and  a  half 
hoiira ;  it  then  falls  off  very  I'egularly  Ull  the  end  ol  the 
discharge.  The  remarkable  rise  of  both  curves  should 
probably  he  attributed  to  some  kind  of  secondary  action, 
The  reeisUnce  was  very  carefully  measured,  and  was  found 
to  be  proportional  to  the  charge  and  to  the  discharge 
reepoctively.  The  density  of  the  acid  ww  taken  regularly, 
and  found  to  bedireetly  proportional  to  the  state  of  charge 
of  the  cell;  it  varietl  from  1115  to  rU7.  This  value 
aj^ivCH  extremely  well  with  the  value  arrived  at  from  theo- 
retical calculations,  those  giving  1-146,  from  which  the 
observed  value  differed  only  by  the  third  decimal  place. 
A  consideiable  number  of  further  experiments  were  made 
with  currents  exceeding  the  normal,  the  detailed  results  of 
which  are  all  given  in  the  pajwr. 

Kl»otiioal  ED^neering  Corporation. — An  amal- 
gamation, for  which  our  readers  will  not  be  unprepared, 
has  been  arranged  Imtween  Messrs.  J.  Q.  Statter  and  Co., 
Limited,  and  the  United  Electrical  Engineering  ComjMUiy, 
Limited.  It  has  been  well  known  to  the  electrical  profes- 
sion that  the  tatter  comiiany  have  ;icteil  as  London  agents 
for  Mos«i-!s.  J.  ti.  SlAtter  and  Co,,  Limilerl,  during  tho  pub 
yuu-,  Mv\  with  the  now  daily  increasing  volume uf  butinoee 
it  has  boon  felt  by  tho  managing  directoi^  of  the  twocomjia- 
iiies  that  there  oxiKted  a  Riiectal  fitness  for  amalgamation. 
The  amalgamation  has  been  el1ect«d  upon  a  -^ourid  bui^ineas 
biisis.  and  the  new  company  hm  taken  over  tho  interests  and 
reeiionsibilities  of  both  companiee  at  and  from  tho  1st  inst., 
under  the  name  of  the  Electrical  Engineering  Corimration, 
Limited.  Tho  coqiorUton  is  Ihiw  a  manufacturing  and 
supply  undertaking  hnving  exceptional  facilities  for  co- 
opoi'ating  with  contractors  and  otbei-s  in  tairryitig  outwork 
at  home  and  abroad  in  all  branches  of  the  electrical  indus- 
tries. Tho  Alliance  Engineering  Works  arc  favoui-ably 
situiitod  at  West  DniyLun,  within  l!i  miles  of  London, 
on  the  main  line  of  the  Grant  WeHteni  Iliiilway, 
and  have  a  dock  and  wharf  u[K>n  tbu  Grand  Junction 
Cunul.  Tho  works  aic  already  uxteusive  and  complete, 
and  when  the  extensive  works  in  progress  have  been 
completed  they  wilt  cover  about  four  ;icre8  of  ground,  and 
contain  some  of  the  largest  machine  tools  em|)loyod  in  the 
trade.  The  situation  of  the  works  is  fuvuui-ablc  for  the 
ecdiiomicul  dispatch  of  material  both  for  home  and  foraigti 
\\»c,  and  may  l>c  ataily  reached  from  nil  [larta  by  ihose 
desirous  uf  inspecUng  machinery  before  leaving  the  works. 
The  Albert  Works  at  3G,  Alhcrtrombankmont,  S.K.,  are 
devoted  to  the  munufuclure  of  heavy  switches,  safety 
jiiitction  and  i-ognlator  gear,  together  with  other  Gttings 
and  aecHsaories  of  electrical  work.  The  London  olHces 
tvill  be,  HJS  before,  at  Prince's-manKtoris,  6!^,  Victoria-su-eet. 
The  luaiisging  diroctoiH  of  the  corporation  are  Messrs. 
.1,  U.  ^tatter.  I>xlward  Manvillc,  and  W.  L.  Madgen.  The 
now  corponttion  starts  work  under  the  best  an.s|)ices,  and 
at  a  period  when  eloctrieal  work  is  [nuriiig  in  on  all  eklea, 
and  we  wi.sh  them  the  heartiest  suecess. 
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rormation    of    Company    at    Blrmlngbam. — 

Birmiiigbam  has  now  iu  electric  light  company,  and  seenn 
frittuD  moaninibis  diitance  of  soon  iKMsaeaaing  its  central 
electric stAtion.  The provuiotulordorobtainedlostceesionbj 
UaMTi.  Clifimberlatn  ind  Hookham  for  the  mpply  of  elec- 
tricity within  3  certain  area  of  Birmingham  was  made  over 
•oine  Umo  ago  to  Mr.  A.  Bromley  Holmes,  M.I.C.E.,  and 
Mr.  J.  Olotigb  VaBdrey,  !k{.I.C.E.,  enginoers  of  the  Liver- 
pool  Electric  Supplj'  Company,  for  ;e3,000.  A  company 
haa  now  been  formed  under  the  title  of  the  Rirmingham 
Electric  Supply  Company,  to  whom  Messrs.  Holmea  and 
Vaodrey  hare  agreed  to  sell  the  concesaion  ut  the  price 
they  paid  for  it.  This  oomfmny  has  an  entirely  local 
directorat«,  coosistjng  of  Mesars.  U.  Buckley  (chairman 
of  tbo  Aaaay  Office),  G.  S.  /VIbrigfat,  J.  F.  Albright, 
G.  n.  Johnstone,  and  F.  W.  V.  Mitchell,  with  Mr.  Vnudrey 
u  tnanagittg  director,  and  Mr.  flolmes  aa  consiiltinK 
et^iOMr  ;  and  Meaars.  Smith,  I'insoiit)  and  Co.  as  aolicitore. 
The  nominal  capital  of  the  company  is  XIOO.OOO,  in  20,000 
shares  of  £5  each.  The  only  uontractn  entered  into  on 
bsbalf  of  the  com{]any  are  those  relating  tu  the  purchase  of 
the  concession,  and  it  ie  stated  in  Lhe  proapectus  thiit 
tto  promotion  money  ha^  been  or  nill  bo  i>iiid.  Assuming 
that  there  vill  bono  difficulty  in  floating  the  company,  it  ia 
estimatotl  by  Mr.  Vaudvcy  thut,  In  ut  luiut  a  conaider- 
ablc  portion  of  the  area,  the  ItgUt  will  be  available 
before  next  winter.  Tbo  area  to  which  the  ptovisiotial 
order  related  ia  a  central  one,  the  tuaitt  portion  of  it 
being  bounded  by  and  including  New-street,  Paradise- 
ttreot,  Easy-row,  Edmuiid-atreet,  Livery-street,  Monmouth- 
street,  Bull-«tre«t,  High-etreet,  BelUtreet,  and  Worcestar- 
rtreet,  with  one  extension  to  the  Aatori  end  of  Corporation- 
street;  and  anotbor  bounded  hy  and  including  Albert-itroot, 
Fiseley-street,  Bordeiley-8treet,Pateroo3ter-row,and  Carr's- 
lane.  For  the  oGBees,  shojis,  and  other  business  premises 
in  the  principal  commercial  streets  of  the  city,  therefore, 
the  electric  light  will  be  available,  nnd  the  area  includes 
nearly  all  the  principal  public  buildings,  edncatiorml  institu- 
Uoas,*iMl  botoU.  The  electricity  for  thisarea  will  be  generated 
at  one  station,  the  plant  for  which  will  consist  of  dynamos 
driven  by  sets  of  stoim-engines  and  boilers  so  anangod 
that  no  accident  can  interfere  with  the  continuity  and 
nnifonnity  of  the  8Upj>ly.  The  contigui-ution  of  the  area  is 
such  that  no  jurt  of  it  will  be  more  than  500  yards  away 
from  the  source  of  supply.  The  presaitre  to  bo  need  ia  nut 
over  ISO  volta.  Under  the  jn-oviaioniil  oi-der  the  cuui|)uny 
will  he  bound  to  deliver  electricity  within  this  area  wherever 
there  may  be  a  demand  for  iU  Connoriiicnlly,  the  diroctore, 
while  they  propoao  to  construct  and  ciuip  ut  once  aceulnd 
station  sufficient  to  provide  for  5,000  I6-c.p.  or  10,000  »-c.|i. 
itic»iideac«nt  UnijKi,  will  have  to  lay  mains  iu  uU  the 
principal  streeta  Miflicient  for  a  corisiderably  Uryer  supply. 
The  initial  outtuy  in  thone  reHjwcla  iseAtimiitod  dtX:)0,000. 
Another  of  the  conditions  of  the  provisional  order  is  tbiit 
an  II n interrupted  day  .>iid  night  eorvico  »hall  bo  given. 
Ultimately  it  is  ho|>ed  that  in  this  area  sometbtng  like 
20,000  lighw  will  be  supjilicd. 

Bath  Contral  Station. — The  electric  light  ventral 
station  in  Bath,  situated  on  the  site  of  the  Old  City  Flour 
Mills,  Dorcbester-strcet,  h  lieiii^  rapidly  pushed  forward, 
atid  it  is  expected  thut  by  March  next  some  4,000  incan- 
descent and  300  arc  lamps*  distribiito<l  over  60  nf  tho  priii- 
oipoi  strcetis  sijuares,  and  creeconto  of  the  city,  will  bo  su|i- 
Itlied  from  it.  The  installation  bide  fair  to  ha  an  iiiuresting 
oae,  and  another  feather  in  the  ciip  of  Mr.  Masitiiigham, 
^e  deangner  and  moving  spiriu     It  in  tbn>nj;h  this  enter- 


prising gentleman  that  tho  Wevtof  Enghmdhaa,  to  a  certain 
extent,  become  the  pioneer  of  electric  lighting  from  central 
skktiona  in  England,  the  insUlIations  in  Exeter  and  Taun- 
ton, now  ao  well  known,  having  been  started  and  cartidd 
through  by  him.    The  machinery  and  plant  now  being 
fixed  at  Bath  are  of  the  same  lype  as  that  in  nse  at  Rxeter 
and   Taunton,  and  consist  of  two  Babcock  and  Wilcox 
patent  water-tube  boilers,  each  of    150   h.p.,    supplying 
steam    to  six   compound  condensing  enginee.      Four  of 
these  engine*,  each  indicating  35  b.p.,  will  drive  the  are 
light  dynamos ;  and  the  two  larger  engines,  each  capable 
of  developing   150  b.p.,  will  supply  power  to  two  large 
Mordey  ailternators,  working  at  2,000  volts.     The  cablee 
are  underground,  and  when  complete  a  total  length  of  some 
10  milos  will  be  laid.    The  laying  of  tho  cablos  is  being 
carried  out  by  Mr.  W.  D.  R«id,  for  the  Cullender  Com- 
pany. They  are  laid  under  the  footway  in  cast-iron  troaghs 
about  5in.  wide.     The  arc  lighting  circuit  consisla  of  7/10 
heavily  insulated  cables,  while  for  the  incandosoont  circuit 
19/17  is  used.     The  troughs  are  of  sufficient  width  to  take 
four  of  tbeae  cables  packed  ai<i«  by  aide,  but  kept  apart  by 
wooden  separators,  or  bridges,  placed  at  intervals  of  a  few 
inches.     The  spaces  between  the  cables  and  trough  are 
then  lillod  in  with  bitumen  iK>urod  on  fn  a  liquid  state, 
which,  on  solidifying,  encases  the  cables  in  a  »olid  damp- 
proof  mass,  iu  the  centre  of  which  the  conductors  are 
buried.     The  troughs  are  of  sufficient  depth  to  take  two 
layers,  or    eight  cables,   or    less   number,  according    U> 
requirement  of    the    districts.     The  arc  lamps  in   each 
street  will  bo  arranged  to  be  fed  from  two  distinct  cireuitt, 
each  supplied  by  separate  engines  and  dyiumoc,  and  in  the 
event  of  one  circuit  failing  only  the  htm|)B  on  one  aide  of  the 
street  wonbd  be  efTectod.     Two  main  circuits  will  be  run 
through  the  town.     From  these  circuit*  branches  will  lead 
oast  and  wosL  through  the  intervening  streets.     The  arc 
lamps  are  to  be  carried  on  lamppoete  23ft.  from  the  ground, 
overhanging  2ft.  into  the  road.     The  engine-room  is  of 
ample  siee,    ISOfU   long  by   40ft   wide,  and  the   plant  at 
present  being  fitted  there  will  only  occupy  one-third  of 
this    «pace.       This    plant    will    supply    200    arc    tamps 
each    of     l,:iOO    c.p.,     and    8,000     incandeaccnt     lumps. 
When  the    plant   is   completed,    and    ejctra    boiler-house 
added,    600  arc    lam[M    cun    be    supplied    and    30,000 
incandescent.    The  whole  of  the  engines,  the  alternate* 
current  dynamos,  and  ti-atisfomient  are  being  Hiippliod  and 
fixed   by    the    Brush     Electrical    Engineering    Company, 
Limited,  under  the  suporintondonce  of  Mr  Sulmnii,  and 
Mosara.  Laing,  Wharton,  and  Down  are  supplying  the  four 
Thomson-Hoiistoii  arc  dynamos  and  lamps.     The  instull:i- 
tiou  is  being  carried  out  solely  by  Mr.  Massingbam,  who 
has  obtained  fi*om  the  Corponition  a  seven  years'  contract 
for  lighting  ii9  of   the  principal    streete  with  Thomson- 
Houston   arc  km|s,   and   wbo  baa  also    undortiiken    to 
supply  private  consumers  throughout  the    whole  of  this 
disUict.    The    cost    of   this   installation    will    be    about 
£25,000,  and    it  is   the  largest  public  lighting  conti-aot 
yet  attempted  iu  the  Cnited  Kingdom.     The  charges  to 
private  contumers  will  be  lOs.  pec  annum  for  each  Ump 
of  10  e.p.,  burning  any  hours  required.     All  other  lamps 
will  be  charged  in  aame  proportion — vin..  Is.  per  candle 
per  annum.     This  is  a  lower  price  than  is  being  charged  in 
any  town  iu  the  Cnitod  King<Iom,  with  the  exception  of 
f^vtor  and  Taunton,  where  the  price  ia  ibe  same,  and  even 
leu  than  is  being  charged  in  Ameriia  and  on   the  Con- 
tinent.    Tho  work  is  rapidly  progressing,  and  the  inhubi- 
tai)U  of  Buth  will  soon  bo  »bt«  to  bout  AiwUter  »Uractioii. 
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BELTS.  PULLEYS.  AND  SHAFTING. 


Id  an  electric  light  inntallation,  when  onco  tha  typo  of 
engiiio  and  dynamo  aredet«nnine(!  upon,  these  are  orderwl 
of  the  niamifoctiirer,  and  Bupplicd  rendy  for  fixinj?.  'ITic 
details  of  i^earing  then  hccoma  the  next  important  con- 
sideration,  for  the  proper  running  of  the  installation  and  iu 
maintenance  in  proppr  condition  in  an  all-important  part 
of  the  engineers  duties— (or  failure  of  scaring  moans  atop- 
pago  of  the  dynamo.  The  followina  chapter  upon  bcltfl, 
piiTleyB,  and  Hhnfting  is  taken  from  a  little  book  for  dynamo- 
minden,  irhioh  is  to  appear  efaortJy. 

Spffia!  IhfiutwA  HMf/h—li  is  better  under  all  circum- 
stances to  havo  a  room  specially  sot  apart  for  the  dynamun 
and  engine*.  The  room  sbould  he  dry  and  free  from  dust. 
Better  too  much  elbow  room  than  too  fittle.  As  the  dynamo 
ilBUally  nins  faster  than  the  unwind,  the  driviui;  ptdley  of 
the  engine  is  connected  to  the  pidley  of  the  uynaino  by 
means  of  belts  and  intermediate  shafting. 

7A>«f  Gnriiig. — For  shi])  lighting,  however,  and  in  places 
where  room  is  of  fpreat  importance,  fa^t-snecd  en^iiiCA  are 
geared  direct  to  the  atmature  of  apecially  designed  slow- 
Rjtood  dynamos,  and  in  these  case;  no  belt  or  shafting  is 
recjitirea.  When  driving  by  the  aid  of  a  belt,  the  bolt 
should  not  be  too  shoit^  aa  a  nhnrt  belt  .slips  more  than 
a  lon^  one,  and  it  will  bo  safe  lo  allow  at  Ica^t  2  per  cont. 
for  iilips  when  calcnlsiting  the  sita  of  the  pulloye.  AVith 
direct-geared  dynamra  the  minder  has  no  trouble  almut 
his  pulkys,  but  it  may  ho  diflorent  when  belting 
employed. 


IS 


Ileilim. — Letcand/(Fig.  l)bcpn.ral]cl8haftsfiome<'Hjita,iicc 
api»rt.  If  pulleys,  h,  b,  of  eijual  diameter  be  Iteyod  on  the 
shnf  u,  with  a  belt,  ec,  going  round  each,  then  rotary  motion 
being  given  toa,  the  friction  oetween  the  atrap  and  the  pulley 
puta  tBe  strap  into  motion,  and  the  motion  is  conveyed  in 
the  same  direction  to  tlie  pulley  on  shaft  b  ;  the  velocity 
of  b,  neglecting  slip,  ib  the  same  as  for  a.  When 
the  motion  is  to  be  revcraot)  the  simp  must  bo 
crossed.  When  a  din'oroiit  angular  velocity  of  rbta> 
lion  is  deoired  the  pulleys  are  of  diflTerent  eizes. 
II  the  circumference  of  the  driving  pulley  it  6ft.,  and 
that  of  the  driven  pulley  3ft.,  since  the  belt  tmvcls  at  the 
same  rate  as  the  cirrnmloronce  of  the  driving  pulley 
and  caiiaea  the  driving  pulley  to  move  at  the  aatne  rate,  it 
is  clear  that  the  latter  makes  two  revolution.'*  while  Ihc 
former  makes  one— or  the  angular  velocity  of  the  smaller 
pulley  18  double  that  of  the  larger.  The  circumferences  of 
circular  pulleys  are  exactly  proportional  to  their  diametera, 
«o  that  the  angular  velocities  of  [Hilleys  connected  with 
itraps  are  invoracly  u  their  diameters,  or,  as  it  is  mai-e  fro- 
quenblr  put,  invorsely  as  their  radii.  Generally  the  engine 
speed  ut  Icnown  and  the  dinmeter  nf  the  driving  wheel.  Let 
ueite  Ijo  roprosontfid  by  S  =  *i»ccd,  [)=diAmcter  Also  the 
a|ieed  at  which  the  dynamo  is  to  W  run  is  known,  then  to 
find  size  of  pulley  let  ,■(=  specjl,  rf  =  diameter —that  is,  the 
products  of  too  reapoctivo  sjioods  multiplied  by  the  respec- 
tive diamoten  lu^  o^^uaJ. 


QTd  = 


s  t> 


An  engine  niakiog  125  revolutiousa  minute  with  a  driving 
pulley  (Ifu  diameter,  would  drive  a  dynamo  1,500  revohi 
tions  II  minute  with  a  pulloy  'AfL  diameter,  for 

S    xD  i       X    d 

125  X  6  =  1,500  X    B  =  750. 

If  there  is  a  train  of  pulleys  ib  is  not  uecossury  to  make 
8e|)»ntto  calculations  ;  tnc  whole  may  be  done  atoito  opern- 
tion.     Thus,  to  tind   the  linal  speed   with   driver  A,  24iii. 


diameter,  revolving  at  rate  of  10  revolutions  a  minute,  driv- 
ing It,  ]2in,  diameter,  on  same  shaft  as  B  is  C,  3Sin. 
diameter,  revolving  at  some  fl[wcd  la  li,  and  driving  I>, 
12in.  diameter.  On  same  shaf t  ae  U  is  H,  37in.  diameter, 
driving  F,  Sin.  diameter,  what  is  the  speed  of  F.  Here, 
again,  iiX>  =  id  =  i' d'  =  s'd'. 
Working  sepatatoly  we  get 


10x24 
12 

20x36 


20^ 


of  B .  • .  also  20  =  apoed  of  C. 


13 

60x27 
9 

or,  at  ouo  operation, 


=  60  =  speed  of  D .  * .  also  GO  =  speed  of  K, 
-180=8peedof  F. 


10x24x3Gx27_lj^0^^j^„(l,_ 


12xl2xfl 

By  Ijiking  the  radii  inttefl<l  of  the  diameters,  the  result  come 
to  the  same,  and  wc  have  to  use  lesser  uumbers,  thus  : 


10x12x18x13-5. 
6  X  6  X  4-5~  ~ 


180  =  speed  of  ?. 


that  is,  revol.  finrt.  driven  x  diameter  of  all  driven  -=■  dia. 
of  all  driven  gives  speed  of  last  driving  puHcy. 

The  cfTective  radir-i  is  theraditiH  of  the  pulley  added  to 
half  thethicknoiK  of  the  Iwtt. 

He!t«  which  are  mostly  used  rcguire  nearly  cylindrical 
pullcya,  while  cords  roijuiro  cylindrical  drums  with  todgoe 
or  grooves.  As  belt*  tend  t<o  move  towards  the  [Mrt  ol 
the  pulley  with  grcdtcr  raduis,  it  is  customary  for  pulleys 
to  bo  mode  slightly  swelled  out  in  the  middle  so  that  the 
l>elt  should  remain  on.  The  lower  side  of  the  belt  should 
he  made  the  driving  side,  bocniisc  better  contact  is  made 
by  the  sagging  of  the  following  aide — ».».,  the  belt  is  more 
likely  lo  cling  round  a  larger  arc  of  the  pulloy.  The  pro- 
portion between  the  diamotori*  of  two  ])uUeys  working 
together  should  not  exceed  6  to  1,  and  the  convexity  of 
the  pulley  to  receive  belt  should  be  =  Jin.  per  toot  wide. 
The  width  of  the  pulley  should  he  1-2  that  of  the  holt. 
The  speed  of  the  belt  should  not  exceed  more  than  about 
■1,000/1  per  minute  ;  .^,500fti  for  miun  bells  in  good 
practice,  though  higher  speeds  are  frequently  indulged  in. 

When  the  axes  of  a  piiir  of  pulleys  aie  not  parallel,  the 
belt  should  be  so  placed  that  tbo  |Kirt  of  the  belt  which  ia 
apprmchiiig  the  pulley  shall  be  in  the  plane  of  the  pulley. 


* 


:-3 


FlH.  2. 

When  the  velocity  ratio  ia  required  to  be  vai-iable  speed 
cone«  are  used.  Tlioy  are  either  continuous  cones  or 
conoids,  or  com|K)und  pulleys  with  stept)  of  differeioc  radii, 
as  shown  in  Figs.  2  and  3. 

To  get  a  belt  oH  a  pulley  pre&t  etfftmit  it  on  tttab  side 
Mioiing  linoti'h  the  pulley. 

A  dressing  of  castor  oil  occasionally  is  an  excellent  plan 
for  preserving  bolts  and  keeping  them  in  good  working 
order. 

The  coethoicnt  of  friction  between  ordinary  leather  belts 
and  cast-iron  pulleys  is  ^  '423.  The  strength  of  such  belts 
=  about  S.OOOIb.  i»cr  stjuare  inch. 

To  calculate  the  powei  a  belt  wilt  tr-iinsmit,  the  following 
formula  may  bo  used  and  will  give  good  practical  results 
when  the  pulleys  are  not  very  unequal.  When  II  P  = 
horao  power,  W  =  width  of  belt,  F  =  driving  force,  T  =>  worit' 
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ing  tension  from  70  to  1501b.,  V=^  velocity  of  belt  in  (eet 
perioooud. 


np= 


33,000 


«,^  93,000  X  H  P 

Jbonpfc. — Whui  horE&power  nnll  a  lOin.  Iielt  ninninj;; 
3^O0dft.  per  minute  transmit,  the  vrorlcins  tension  botng 

iooH). 

p-12JLi£P-5oo. 

2 

H  p^  3.000  xMQ^^^.^^ 

33,000 

V  K  F 

Nystrom  givea  this  £ormuU:HP- when     V  - 

5i>0 

vclocily  in  feet  por  socoiid,  and  F  =  force  in  pounds  trane- 
miteed  by  belt. 


^ 


I  x>^^ 


J 


Doublo  bolu  tntnamit  1^  timee  as  much  as  single  belts. 
Friction. 

Sfu/Hna  and  Spindlfi. — Wc  shall  uesiimc  hero  that  all 
atuLfta  and  spindlee  aro  properly  tnado  and  fixed,  that  tbo 
bearings  uro  good  and  aiiHldent,  ami  thnt  tbo  clutches  are 
cuitable.  These  all  form  partA  of  tbo  work  of  the  nriginni 
dekiKn.  Tbe  laodt  iinportuut  pari  of  tbo  luiiidvr's  duly  is 
to  attend  to  the  lubricutiun  of  tbv  bcarinj^s.  In  ull  cases 
where  uo«siblu  sight-feed  lubricators  should  be  used. 

Pricttcn, — Whon  an  attompt  is  niudc  bo  slide  one  body 
over  another  it  is  found  thai  it  is  nocossury  to  upply  some 
lorce,  and  ihu  amount  of  force  bo  appliiKl  difler*  according 
to  the  nature  of  the  bodies  and  the  condition  of  the  sur- 
faces in  contact.  The  resiataiice  olTorcd  to  the  sliding  is 
called  friction.  Except  in  :l  few  instances,  such  as 
in  tmuimittiiig  power  by  mefina  of  pulleya  and  belts, 
iu  stopiMD):  motion  by  means  of  brakes,  when  fric- 
tion is  wtefally  employed,  we  want  <i^  littlo  of  it  tm  [tos- 
•ible,  and  the  efTortd  of  the  niacbitie  minder  must  be 
directed  to  rodiico  the  friction  of  ull  moving  parts  upon 
their  bearings  to  a  minimum,  Although  this  reniKtance 
ouirtot  be  wholly  overcome,  careful  douj^,  good  workman- 
■hi|i,  with  the  proper  selection  of  materials,  and  duo  pro- 
viaion  o{  lubricating  matcriala,  it  may  be  dinii[iiiihe<l  to  a 
very  great  extent  A  large  number  of  cxporioients  have 
been  carried  out  by  various  people  to  dctoraiino  the  amount 
of  resislftnce  due  to  friction.  It  is  easy  to  get  an  idea  by 
metms  of  a  nimtle  experiment  of  frictioual  resistance. 

Suppose  A,  Ft^.  4  to  bo  a  piece  of  mat«rial,  such  as  iron, 
wood,  bnua,  or  the  like,  having  a  smooth  loner  sutfaco  in 
contact  with  a  tmooth  table,  B,  of  the  same  or  any  other 


material.  Tfae  weight  of  A  pre^ea  it  perpetidicularly  down* 
wards  in  the  direction  C,  and  to  move  it  laterally  some 
force,  V,  will  bavo  to  be  impressed.  If  the  foi-oe  X)  acts  in 
the  direction  as  shown  by  the  an-ow.  it  is  op[io»ed  by  a  force, 
K,  in  the  op|)osite  direction,  as  shown  by  the  arrow  E. 
llie  resisting  force  E  is  the  friction  between  the  surfaces 
A  and  B.  Now  sui)1kihc  B  tilted  up,  there  will  be  a  point 
of  tilt  when  A  will  hogin  to  slide  by  )t«  own  weight  The 
sreateat  angle  at  which  the  platie  will  support  the 
body  is  termed  the  amjh  of  rrjioit,  or  limiting  an^Ic 
of  redstancfl.  If  we  take  a  line  K  (*  to  represent 
the  weight  of  the  body  this  mny  be  dccomiK>sod  into  two 
forces,  FH,  roprcscntiRg  the  resistance  of  the  plane,  und 
G  II  representing  the  resistance  of  friction,  for  this  force  la 
tbat  which  tends  to  make  tbo  body  slide,  and  if  the  rioiition 
\i  at  the  an^lo  of  repose,  it,  us  wo  my,  repn»tent«  tJio  fric- 

P  H 

tional  reaiiitunue.     Tba  ratio  oE  G  U  to  F  H,  or  ^^-^     is 

K  11 

termed  the  (vrfficmd  of  fridiort.  Mathemnticians  may  put 
thiH  tiA  the  tangent  if  the  angle  of  repose  'Avm  the  coef^ciont 
of  friction.  Cai'ry  the  experiment  a  little  liirthor,  and  if  it 
be  with  iron  on  iron  put  8ome  suitable  lubriuUing  material 
upon  the  surfaces  in  contact  and  you  will  find  the  weight 
h^in  to  sUdo  before  the  plane  B  has  reached  the  tilt  it  had 
onrinally. 

Tlie  tollowing  are  the  laws  of  frivtiou  as  generally 
stated,  but  they  must  be  taken  as  approximately  correct 
otdy : 

1.  Friction  is  proportional  to  the  pressure. 

2.  It  is  indepetulent  of  the  extent  of  surfaces  in  contact. 

3.  In  casffi  of  motion  it  is  independent  of  velocity. 

■1.  If  unguents — tbat  is,  lubricants — arc  used,  friction 
depends  on  the  nature  and  amount  of  the  lubricanL 

As  an  example  of  the  use  of  the  coefficient  of  friction, 
take  the  ease  of  brass  and  iran,  for  which  tbe  coefHeieni  is 
■143and  tbo  limiting  angle  8deg.  lf,then,  Icwt.  smooth  iron 
rested  on  a  horizoitc-il  brass  plate,  it  would  rotiaire  a  lateral 


*3 


_z> 


G^ 


Pia,4. 


force  of  1 1^  X  142  =  161b.  to  move  it.  Or,  take  a  smooth 
round  stool  shaft  weighing  one  ton,  revolving  in  a  brass 
bearing.  The  force  necessary  to  be  applied  at  the  circum- 
ference of  the  shaft  lo  overcome  friction  will  be  2240  x  142 
=  3'201b.  Afixuniing  the  shaft  to  have  a  radius  uf  3iii.  at 
the  bearing,  this  length  is  the  lot-era^eat  which  the  friction 

acta  to   resist  rotation,  and   the  resistance,  3301b.,  at  this 

3 

leverage  is  equal  to  320  x  -r^^^SOlb.  applied  ut  radius  Ifi. 

When  surfaceE  are  rough  the  resistaooe  is  increased,  and 
thoy  are  liable  to  become  rough  by  wear  and  tear,  or  the 
presence  of  grit.  Inatteulion,  or  faulty  lubrication,  or  dirt 
means  increasing  roiigbness  and  oonsetiuenl  loss. 

iUibbiiig  surf  &ces  should  tit  accurately.  Friction  is  gene- 
rally greater  when  tbe  nibbing  aurfaces  are  alike  than  when 
they  are  difTerenL  In  cases  where  great  prowmio  is  sus- 
uined  on  a  bearing,  the  surfaces  of  contact  should  bo 
extended  aa  much  as  possible.  The  resultant  action  of 
friction  is  l-o  produce  heat,  and  all  such  heat  unnecessarily 
l>roduccd  has  to  be  made  good  in  the  funiaco  at  the  cost  oE 
the  coal  and  wages  bill.  If,  Ibcn,  a  bearing  constantly 
beats,  and  it  is  found  due  to  toi)  small  a  surface  contact, 
increase  the  length  of  the  bearing.  It  i^i  important  th&t 
tbo  lubricant  bo  properly  dinrihuted  over  the  eutfact,  jnat 
enough  bo  UBOQ,  or  money  will  go  for  waste  lubri- 
cant instead  of  waste  coal.  For  very  heavy  bearings 
solid  hibneanta  are  med,  aueh  as  tallow,  mixtures  of 
sul]}hur  and  tallow,  asbestos,  soapetone  and  asbestos, 
graphite,  caustic  soda,  beeswax,  etc.  It  will  easily  be  seen 
that  both  pressure  and  velocity  must  be  taken  into  account 
in  determintng  the  lubricant.  The  maaimum  pressure  that 
solid  lubricants  miU  bear  is  unknown.     Thurstoa  sa^a 


good  luWicitnte  abould  have  the  followiDg  oharactoristics  : 
(1)  Sufficient  "body"  to  keep  the  surfurea  apart ;  <2)  ihe 
greatest  fluidity  conaistetit  with  (L) ;  (3)  a  tninimum  cotffi- 
ciont  of  friction ;  (4)  a  maximum  capacity  for  rccei%*iiig  aii'<] 
distributing  heat ;  (5)  fteedom  from  tendency  to  "  j{um  "  or 
oxidise ;  (S)  absence  of  acid  or  aught  likely  to  bo  injiirioua 
to  whAt«T«r  u  in  contact  with  it;  (7)  high  vaporisation 
aitd  decom  (xaitlon  tcmperattire  with  low  gohdificatlon 
temperature. 

(Tc  be  amtituud.) 


'ELECTRIC   LIGHTING    BY  THE  GAS  COMPANY  AT 
TOULOUSE. 


A  cenlml  electric  lighting  ■station  wiu  op«iieiI  at  Tonlouso 
on  the  -Wth  Decemlicr  last  with  complete  success  by  tho 
ga»  comiuiiiy  u(  Toulouse — Compagnic  du  Centre  et  du 
Midi — uuder  the  direction  of  M,  Broiiardel. 

This  company  bas  already  lighted  the  Capitol  by  means 
of  two  gas-engines  of  50  h,p.  each,  and  two  Bregiict  dyna- 
mw,  each  capable  of  supplying  WO  lamps  ;  but  ha\ing  con- 
tracted for  the  lighting  during  this  year  of  the  Tht-atro 
des  Varii^tt^s  with  about  500  liunpB,  they  wisely  doeidwl 
to  extend  tho  tnippl]'  to  private  customers  by  putting 
down  at  the  same  time  plant  for  -"iOO  other  lamps  as  the 
com  men  cement  of  a.  centmlittatioii. 

After  having  oorisideruil  the  report  of  a  technical  com- 
mittee comptiMd  of  MM.  Masoart,  Sartiaur,  and  Yigrenx, 
bhoy  have  adopted  the  plans  submitted  to  thcni  by  M. 
Chatarcl,  manager  of  the  Cotitinciitd  Edison  Com|)aQy. 
This  project  provides  for  an  installation  capable  of  supply- 
ing 2,000  lamps,  divided  into  two  units  each  of  1,000 
lampG,  considering  the  existing  iiistallution  uf  the  Capitol 
as  duplicate  in  case  of  accido&t  to  oneuf  these  units. 

Tho  position  chosen  for  the  electric  central  statioa  is 
upon  the  same  site  as  that  of  the  present  gas  works,  both 
on  account  of  the  saving  in  the  gt'ouud  now  required,  or 
afterwards  rendered  necessary  in  case  of  exteitsions,  and 
alco  to  avoid  any  iHspute  »s  to  noise  of  the  machinery. 
Moreover,  the  coocentrntion  of  the  works  for  the  supply  uf 
both  gas  and  cloctrie  light  will  pormit  of  considerable 
ecotiomy  in  maintenance  and  management.  The  heat  to.^t 
in  the  gax  furnaces  would  be  able  to  provide  some  120  h.y., 
half  the  power  needed  for  the  2,000  lamps,  without  cost  for 
fuel  The  coke  du»t,iiuw  auBcloas  product,  burnt  inopocia!  fire 
grates,  will  become  ii  valuable  fuel  for  boilers  of  the  central 
electric  station.  Water  for  feed  and  for  condensing  taken 
from  the  neighbouring  canal  will  be  far  more  easily  obtain- 
able than  if  the  hIaUuii  hud  been  in  the  town.  Ijaatly,  the 
general  supervisiou  of  the  two  services  of  gas  and  electri- 
city, by  this  concentration,  will  be  greatly  simplified  and 
facilitated. 

The  station  being  siumted  about  1^  miles  from  the  busi- 
ness centre  of  tho  town  and  the  theatres  and  caf/f  necossi- 
Uktoa  tho  employment  of  a  high-tension  current,  and  the 
altomate-ciurant  system  of  Zii>ernowski  and  Deri  has  been 
adopted. 

Tho  simjdicity  of  tbia  8y»t«Bi  giveu  the  great  ndvantago 
to  the  gaii  comjiany  of  illowing  it  to  run  the  main  cables 
very  economically,  not  only  to  the  present  ceotres  of  con- 
sujuj>lioii,  but  to  any  other  jioinl  where  iho  nocesaity  or 
demand  orisua  for  the  light,  at  whatever  distance. 

The  electric  station  is  arranged  in  such  a.  manner  that  it 
can  be  increased  by  successive  units  of  1,000  lamps,  as  the 
necessity  ari^tea,  without  altering  the  general  duposition. 
It  oidy  contains  for  the  pre«ent  one  unit  of  1,000  lamps. 
Two  semi-tubular  boilers  arc  supplied  by  tho  Conjpagiiie 
Lyonnaise.  The  steam-engine  is  a  triple  oxpanaion,  Pilon 
type,  150  b.p.  effective,  snpplietl  by  M.  \V.  Wayher  et 
Biehemoud.  The  electric  part  has  been  entirely  supplied 
by  the  Continental  Edison  Company,  tho  dynamo  is  of  the 
Zipemowiki-Deri  type,  woiking  at  2,000  volts  and  42 
amperes.  Tho  guaranteed  minimum  efficiency  is  84  ner 
cent^  of  the  motor  power.  It  will  be  coupled  or  parallel 
with  the  otUon  when  the  insUUation  is  complete. 

The  high-tension    mains  have  been  laid  for  a   snpply  of 

2,500  Ianii»,  and  is  entiwly  miderj;runnd.     This  cabloe  are 

rt>r«W  intb  three  coatiogs  of  iudiarubber.  two  layers  of 


indi&rubber  tape,  and  two  Hervings  of  braid  are  tud  i[i 
creosoted  wood  troughing.  The  diameters  of  the  wires  have 
been  calculated  so  that  the,  losA  in  the  conductors  should 
not  exceed  ft  percent,,  and  that  the  intensity  of  the  current 
\mT  si^uaie  millimetre  of  section  should  not  exceed  0'6 
nmuorc.     No  heating  need  therefore  be  feared. 

At  tho  present  moment  the  electric  station  aupptiee  the 
Thfefttredea  VaritU^s  with  cuiTent  for  All  lamp^  and  six 
other  subacHbers  with  249  lamps,  making  a  total  of  726 
lamps.  The  romaininc  11^  lamps  now  at  disposal  will 
doubtless  be  shortly  uken  up,  for  the  enquiries  for  supply 
ai'e  very  numeroua.  Touloiue  is  a  pleasure  city,  where  the 
electric  light  will  be  in  great  repute  on  account  of  tho 
advantages  in  point  of  comfort  and  display  which  follow  in 
iu  use.  Tho  directorate  of  the  gas  company  and  their 
chairman,  M.  Broiiardel,  are  to  be  congratulated  on  thus 
being  in  the  van  of  progi-ciw,  and  not  isolating  themselves, 
ns  too  often  heretofore  the  caiw  with  the  pas  compauiea,  in 
their  present  monopty  of  gaa  supply. 
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MaiuIaughItT  bg  SlutrieUi/, — A  Cnriuut  Iiidiamfii, 

Tkt  Wirt-cutter^  Forte  la  be  IHrnittuhaL 

Fropoied  ^viC  Again^  tin  CUy. 

UttdernvKnd  Wort  tn  JSmollyn. 

Vt»U»nfrvm  U  Mle  Frante. 

"XUdnevtimt  '  Pronovnetd  CamCUiUumal. 

The  FiwM  Cntni  SbUimi  in  lite  WotU  XkAnytd  fty  Fin. 


New 
The  indictment  brought  in 


York,  January  S,  1890, 

by  the  grand  jury  ftt  the 
conclusion  of  their  recent  investigation  of  the  overhead 
wire  question  was  against  Mr.  C.  W.  Pierce,  the  superin- 
tendent of  lamps  of  the  Brush  Company,  and  the  manager 
of  that  company  is  not  implicated  as  I  inadvertently  etated 
in  my  last  The  indietinenl  is  a  very  curious  docuoient, 
and,  being  the  first  of  its  kind,  is  not  without  interest  to 
olecirical  readers.  The  following  is  a  fair  sample:  "The 
Qi'ikud  .lury  of  the  city  and  county  of  New  York  by  this 
indictment  accuse  Charles  W.  Pierce  of  the  crime  of  man 
slaughter,  commifctod  as  follows:  The  aaid  Chailes  W, 
Pierce,  late  of  the  city  of  New  York,  in  the  county  of  New 
York,  nforcsaid,  on  the  30th  day  of  November,  in  tho  year 
of  our  Ijord  one  tbousuiid  eight  hundred  and  eighty-nine, 
at  the  city  and  county  aforesaid,  with  force  and  arms,  in 
and  upon  the  body  of  one  Henry  Harris,  then  and  there 
being,  wilfully  and  feloniously  did  make  an  assault^  and  a 
current  of  electricity  of  great  and  deadly  power  and  inten- 
sity through  and  into  the  body  of  him,  the  said  Henry 
Harris,  then  and  there  wilfully  and  feloniously  did  put, 
place,  and  pass,  aud  cause  and  procure  to  be  put  and  placed 
and  to  pass,  and  the  said  cturent  of  electricity  through  and 
into  the  body  of  the  said  tionry  Harris,  did  then  and  there 
wilfully  und  feloniously  keep  and  continue,  and  cause  and 
procure  to  be  kept  and  continue  for  a  space  of  time — to 
wit,  for  the  space  of  five  seconds—thereby  given  unto  him 
the  said  Henry  lliims,  then  and  there  with  tijc  electric  cur- 
rent ufurUKaid,  a  mortal  electric  shock,  of  which  said  mortal 
shock  he,  the  said  Henry  Harris,  then  and  therci  died. 
And  so  tho  grand  jury  aforesud  do  say  that  the  said  Charles 
W.  Pierce  aim,  the  said  Henry  Harris,  in  the  manner 
aforesaid,  and  by  the  means  nforeanid,  wilfully  and  feloni- 
ously did  kill  and  sUy,  against  the  form  of  the  statute  in 
such  case  made  and  provided  and  against  the  peace  of  the 
people  of  tho  State  of  New  York  and  their  dignity."  Mr. 
Pierce  was  admitted  to  b*.il,  the  president  of  the 
Bniah  Company  furnishing  the  neceeeary  bond ;  uo  date 
hits  yet  been  Hxed  for  the  trial. 

According  to  the  latest  reports  the  force  of  wire 
dc£tro)'crs  employed  by  tho  city  is  now  to  be  diminished, 
as  the  Board  of  Electrical  Control  are  of  the  opinion 
that  most  of  the  dangerous  wires  have  been  re- 
moved. The  Commissioner  of  Public  Works  does 
not  concur  with  this  opinion,  and  is  anxious  to  keep 
on  with  Uie  work  with  the  ftdl  force  of  86  men  untU 
the  job  aisigned  to  bim  by  the  court  is  finished.  During 
the  month  that  they  have  been  at  work  the  wire^uttere 


have  Uken  down  alnwit  300  miles  of  wires,  chiefly 
eloctric  light  wire,  which  was  in  a  liaiigeroits  condition  or 
not  Btniiig  ill  aoL'oitlance  with  the  Uw.  It  is  also  aaid  that 
they  Ijuvc  removed  u  considcnihle  quantity  ol  dciul  tc!»:- 
pboDv  anil  tele^Riijh  wires.  C'nin]iUinte  have  hewi  [loiinng 
into  the  newsixjpor  offices  fmri  tradesmen  all  over  the  city 
ol  the  loMes  which  have  hocn  inflicted  upon  theui  during 
the  holiday  .seuaon  hy  the  uhsence  of  liyhl  (rom  HtreeUi  and 
shops.  Ax  :i  tiiitural  coniieqiieiico,  some  of  the  iiewBpa|)era 
flow  Mem  to  think  timt  the  city  authorities  have  been  ovev 
buty  in  their  cniiude  againiit  the  nverbend  wires,  althuogb 
only  a  short  lime  ago  thev  all  itiiit«d  in  howling  "down 
with  the  "■ii-C!i"a3  the  only  aolmioiiol  the  difficult  problem. 

Tbc  illiimiuiting  com|Kiiii«ii  have  Iweii  vratcbing  the 
opmtions  of  tbc  wir«-ciitUire  very  closely,  iiotiiit;  down 
their  krasea  with  a  view  tu  eventuuly  iniUcing  the  city  ]^y 
np.  They  state  that,  so  fw,  ovei-  200  iniles  of  go(Ml  new 
wire  hAva  heen  ont  down,  and  they  propose  to  sue  the 
city  foi'  the  valiio  of  tliat  wire,  which  mine  thoy  ropruae'it 
to  bo  alKJiit  ■iO,O00dQl«.  The  coiujiniiicB  uIbo  intend  tn  try 
and  rcwjver  damagen  for  the  loss  of  revenue  cntaiieil  by 
their  iiwhility  to  supply  cnatomcra  under  the  iircacnt  con- 
ditionsj  even  where  they  have  wires  iiiiderground  they  are 
utuble  Ui  use  them,  mt  the  connoctiona  between  tlio  ^ene 
rating  Btations  aivl  tlio  subways  have  been  deslioyod  by 
the  wireH:Httiiig  gang.  To  thiii  the  wirecutW)*  say  that 
the  comjiaHies,  so  far,  have  made  iittlo  or  no  effort  to  ii»o 
the  tiibways,  which  in  some  casOB  ntn  almost  to  the  [ire 
DUeaB  of  the  vanons  comjunies,  and  thnt  ihey  arc  ouly 
now  being  driven  into  the  mihwaye  hy  the  removal  of  the 
overhead  wirea, 

It  is  a  pleasunt  contrast  to  the  wretched  muddle  which 
the  blundering  policy  of  the  lioarii  nJ  Kle.-trical  Uonlrnl 
has  brought  about  in  New  York,  to  tuni  to  the  extensive 
and  scientific  and  jvructicid  re[>oi-l.  which  the  Siibw;iy 
Comnu'Mlon  of  Bruttklyn  have  j  list  pre^MSntoil  to  the 
Mayor  of  that  city.  The  JJrooktyn  (Jominission  is  com- 
po««d  of  cajable  and  ener;gelic  men  of  scioutific  knowledge 
■nd  experience,  and  they  have,  therefore,  contrived  to  carry 
nut  their  work  in  harmony  with  al]  the  interests  involved. 
Their  term  o(  oflice  cxpiroil  on  the  Slat  October  last, 
and  they  ha^e  niudo  an  extremely  lengthy  re|iort  to  the 
Mayor,  reviewing  the  whole  undeigronnd  situation  in  a 
stesir  nuinner,  and  giving  tielaiLf  uf  the  work  uccnnipliahod 
ill  Brooklyn. 

The  aggregate  length  of  condiictonc  underground  has 
been  ioerMsoa  dorioe  the  1 1  montlu  ending  October  .list, 
1889.  about  839  milea.  The  Iciiijih  of  tclcithoiie  cable 
attached  to  the  elevated  railroad  stmctiire  during  the  same 
period  is  nltout  seven  miles,  carrying  641  miles  of 
coiHliwtora.  The  total  mileage  of  wires  now  nndci^oiind 
in  Brooklyn  (a(«rt  fi-om  cilv  wires),  ia  .3,007  miles;  on 
tbaele\iUed  railways  {apart  from  electric  light  wires),  "08 
miles.  The  aggregate  tmiB  renioveil  from  house  lojn  and 
poles  is  larger  thAii  tlie  toLit  of  aerial  tulegmph  and 
telephone  wires  exieting  in  Brooklyn  in  IStfii.wIieu  the 
Board  was  organiacd.  fiiuing  the  1 1  months,  1418  miles 
of  additional  conduic^,  having  a  cijiacity  of  7SG  miles  of 
ooiiductont,  have  been  constnictod.  The  telephone  toiu- 
iwny  has  removed  71  )K)Ics,  making  the  aggi'egate  number 
of  polos  removed  (not  including  tho^e  removed  this  year 
by  the  electric  light  coni|Minies,  from  which  no  report 
hag  been  rocoived)  ^'ir^.  Ar.d  tho  Lolephnne  wires  have 
been  removed  from  271  poles,  which  are  still  standing 
because  tbey  carry  city  wires.  Fermituhavobeen  granted  for 
the  eonttniction  of  8-77  miles  of  addition^  conduits 
having  a  capacity  of  3,500  milen  of  conductor, 
and  uie  telephone  company  hafi  applied  for  permission 
to  bniki  further  conduiu  to  the  extent  of  10  2 
miles  with  a  minimum  cajKicity  of  -i.OOO  miles  of  iviro. 
The  two  electric  lighting  companies  in  Rrooklyn  have 
between  them  3-t!  mile*  of  wire,  of  which  the  greater  jwrt 
b  OTerhead,  50  mileu  only  being  siispcndod  from  the  elevated 
railway  stmctuiu  More  than  2:^0  mile:i  of  tbis  wtro  is  of 
the  class  known  as  "  underwriter.'?."  The  Commission  point 
out  that  owing  to  the  in  conn  latency  of  the  law  they  had  no 
authority  to  control  the  installations  of  the  electric  light 
c(iin[Mnio6,  or  to  interfere  with  their  operations  in  my  wayj 
Tbe  refjort  describeis  with  minute  detail  the  policy  of  the 
CommitSKin  throughout,  setting  out  with  this  remarkable 


sentence  :  ''  In  view  of  the  inoonsistency,  inadequacy,  and 
pai'tial  absurdity  of  the  law,  tbe  question  might  be  asked 
iiow  citizen*  with  reputilionu  to  lose  could  coment  to 
adtniiiirter  it  ?"  Hoivevei,  yielding  to  the  rcprcacntalions 
ol  tbe  Mayor,  they  ftid  consent,  and,  meeting  with  the 
hearty  co  o[>eratioii  of  the  telephone  company,  the  thre« 
coininisrsioncnj  have  acquitted  themselves  remarknbly  well. 

The  pi-inci|jal  telephone  companies  of  tbe  United  Sta.te& 
.ire  now  receiving  visits  from  two  Frencbengineers  whoare 
nukinga  tour  of  inspection  in  search  of  n.-ioful  information. 
These  gentlemen,  MM.  O.  de  la  Touaiine  and  G-.  StiligmanU' 
Lui,  are  both  telegraph  engineers  belonging  to  tbe  technical 
.ttattof  the  French  Oovernmcnt  t«legmph  dciHu-tinenl,  and 
will  have  to  do  with  the  reorganisation  of  the  telephone 
system.  They  have  spent  a  week  in  New  Vork  inspecting 
the  exchanges  of  the  MetrupoliljLii  Telephone  Conuiany,  the 
Brooklyn  Company,  and  the  h6:id<[uai'L«rs  of  the  Long  Dis- 
tance Couitiany,  priming  themselves  thumiighly  with  all  the 
profitable  Kuowled^^c  of  telephone  matters  which  American 
telephone  engineers  are  cajiable  of  inipattiug.  MM.  dc  la 
Touaime  and  .S^tigmurin  Lui  will  vi^it  Boston,  Montreal, 
Chicago,  and  various  nther  towns,  retiirninif  to  New  York 
ui  the  end  of  this  month. 

The  gunei'ul  term  of  the  Supreme  Coiu^  has  rendered  its 
decision  in  the  Kcmmler  case,  dismiaiingtbe  writ  at  Jmietu 
rorpujt  which  vnta  taken  out  by  the  pinsoner's  counsel  on  the 
ground  that  oxecnttun  by  electricity  would  be  unconstitu- 
tional, because  that  mode  of  punishment  would  be  "cruel 
and  unusual,"  The  judge  suggestcfl  that  it  could  SAfely  t)e 
pi-esiimed  Lbat  the  Legisliture  IkkI  Mutliciently  investigated 
the  nature  of  punishment  )>efore  paasins  the  law,  and 
reviews  the  work  uf  the  committee  which  investigated 
methods  of  capital  punishmont.  After  reviewing  the 
cxi>orimont^  tnado  iiiMin  animals  and  tbe  accidental  deaths 
of  recent  occurrence,  the  judge  concludes:  "The  light  ol 
the  scientific  evidence  in  thi>i  cose  is  sutlicient,  us  we  think, 
to  remove  ovoty  reasonable  tloubt  that  the  jxiBsago  uf  a 
current  of  electricity  of  a  oortain  well-determined  intensity 
through  the  vital  part«  of  the  Itody  under  clioMn  conditions 
nf  contact  and  rcJiistunce,  must  result  in  inatanlaneoua 
death.  If  the  question  were  of  the  athnsability  in  the 
change  of  the  mode  of  infticting  death  by  capital  punish- 
ment the  diHciission  might  bo  prolonged.  As  we  are  con- 
fined to  .1  question  of  constitutionality,  we  deem  further 
iliacusaion  unnecessary.  The  order  iIiamii<Jtiag  the  [toinl  of 
hahfos  fmjivs  and  remanding  the  prisoner  must  he 
attirmed."  Kcmmtcr's  counsel  will  carry  the  case  to  the 
Court  of  AppcaU,  and  a  final  dcciuon  wdl  not  he  reached 
until  Febnurj'  at  the  earliest,  prolwihly  a  good  deal  later. 
The  fate  of  two  other  muniot'ere  now  under  sentence  ia 
New  York  hanga  on  the  decision  in  the  Kemmler  case. 

Vestenlay  morning  the  Edison  central  station  nt  Pearl 
.'ttreat,  the  first  central  station  in  New  Vork — and,  it  ia 
said,  ill  the  world — was  completely  destroyed  hy  fire.  Thi 
fire  occurred  early  in  the  morning,  and  broke  out  in  t' 
dynamo  ixiom,  xiu-ea^ling  so  ranidly  that  the  entire  fire 
brigade  force  of  the  downtown  district  ho^l  all  they  could 
do  to  pi'Ovcnt  the  flames  spreading  to  the  iidjoining  Ituild- 
iuga.  The  station  supplied  about  1><,000  lights  in  the  busi- 
neaa  district,  must  of  which  are  kept  burning  all  day,  and 
jittturally  the  loss  of  the  light  caused  much  inconvenience. 
By  evening,  however,  everything  was  running  smoothly 
again  aa  currant  was  turned  on  from  tho  LiDoi'ty-ttnwt 
station  close  by,  the  two  stations  being  connected  by 
underground  mains,  which  were  not  damaged  by  tbe  fire. 
Tha  loss  on  the  mMhinery,  etc.,  is  estimated  at 
100,000dol8.,  of  which  about  one-hall  is  covered  by  in- 
surance. 


Old  StadentB*  Assoolatlon. — A  special  general  mee_ 
ing  of  the  City  and  Guikls  of  London  ifristitute  Old 
Student*'  Ajsociation  will  be  held  on  Wednesday,  Jan.  29, 
1890,  at  8  p.m.,  at  the  Central  Institution,  Exhibitioa-road, 
S.W.,  for  the  consideration  of  certain  changes  in  tbe  rulee 
of  the  association,  which  the  committoo  wiU  iirotwse.  The 
report  of  the  association  for  the  session  ISfiS-Sd  shows  a 
favjurable  financial  position,  the  subicriptioni  being  larger. 
and  donations  haring  been  received  from  the  Clothworken 
ComiMiiy.  The  report  also  sbowi  a  latiTfactOT^'  progrea  in 
niemoera,  now  numbering  104  penow. 
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TO    0ORRB8POHDBRTB. 

Alt  Biglitt  Beaenxd.  Startwia  and  Mamgers  of  Ctwiponwj 
are  inmted  to  furwh  nofin  of  Matin^i,  Issue  of  N'ew 
Shorts,  InMallatums,  CcmtmeU,  and  any  in/ormatioH 
t&HfK^td  v!ith  EiKtrieai  En^neeriny  which  nay  bt 
inUresting  to  am  rtadtn.  lamnUirs  air*  infor-med  that 
«^  McouTit  of  their  iwmtiau  sabmittod  to  vs  mil 
reuita  ow  bt4t  c&tuideraiiork 

r  >fl  tommunwationa  inlendtd  /or  the  Editor  should  he  addrtsstd 

I  0.  H.  W.  Bifios,  I$$-i40,  Salisbury  Court,  Fleet  Sirixt. 

I  London,  B.C.    Atwaymoia  ammunications  will  not  br 

I  fiotieei. 

^H  TO    ADTERnSEHS. 

Adveriisfrntnis  skmdd  be  addunfd  to  the  Pithlishrr,  lS9-tiO, 
Saluirttrt/  Court,  flat  Street,  E.C.,  and  tlundd  reach  hirii 
not  later  than  noon  of  Thursday.  Sp«olal  TarmB  for 
a  utUs  am  b*  arranged  on  application. 

SITUATlOirs  VACANT"  and  "WANT  PLACBS"  AdTertlie- 
mcati  wUl  be  obu-^ed  %i  THREE  WORDS  tar  ONE  PBHHY, 
vlUi  R  mNIMDM  Abarge  af  BIXPEKCS. 


TO    80BSCBIBEB8. 

"The  Elkctrical  EKaiNitKR"  can  be  had,  by  Order,  /rom 
any  Nnuiogerd  in  Toten  or  Country,  and  at  (/«  varioM 
EaUicay  Stations;  or  it  mn,  if  yrefentd,  be  sttj^ied 
iirtdfiom  the  Office,  on  the  follovAng  terms : — 

S  montlu 

UDitwl  KiD^doDi Sl    3d. 

WUbiu  tiio  PtMUl  Union    4fl.    4d. 
Ocher  rUoM 4c  lOd. 

(Pott  FtM,  Pay»b)«  In  Adnnoe.) 

t^hegws.  Post  0^  and  Postal  Orders  for  Suhscri^lions 
and  Advertieemmts  should  be  made  payable  Co 
C.  H.  W.  Biggs,  I$9-U0,  Saluiniry  C<?ur(,  Flea 
Strttt,  London,  and  be  onmtd  "  Union  liank." 


t  aionlhn 

IS  BionUu. 

St.  6d. 

,.      13»,  Od. 

0).  6il.      . 

,.    n».  w. 

9».  8A.       . 

.       191.  6d. 

BOUND  TOLtriEB. 
FoU.  1.,  IT.,  and  III.,  furo  lerifa,  of  "  Tuj!  ELlcruCAL  Snoi- 
Hsbk"  are  tiote  rwdy,  and  can  ht  had   htmnd  in  blvt  doth, 
gilt  Uttvrwt,  price  tit.  6d.    Sul>tcr\l>tn  Mit  hate  iA<tr  omt  copia 
AoUful  for  ft.  Sd.,  or  eoMrs  for  binidiitg  can  Isobtaititd,  pric«  St. 

mPOHTANT  NOTICE. 

Wt  tMAy  oeeoiiunally /tA(n\c  the  had  of  wtr  Am^tcan  ConUv*- 
forariu,  upecitdly  tnficn.  th4if  poitit  mit  a  urwxtMt  watf.  Thtif 
an  not  badneard  in  aJtiti^  lA«ir  fritnd*  to  do  tdi  th*y  can  for  tht 
tvttfltr*  rf  IA«  paper.  W<  cuf;  mtr  friends  (o  rrmrmber  iw.  JVb 
p«p<T  that  %tn  know  ever  r^UM  3»bKrUttr»  or  Aditrtitert.  2fur 
do  vm;  in  fael,  uw  inviU  Ihtm,  i>ttitiiing  tKal  Ouff  uM  get  fnU 
■olue/or  thetr  money. 
•9"WMiwi  (utipiee  oj  tht  paper  ictII  be  imt  on  requtil. 


A  CHALLENGE. 

^e  bav6  long  known  that  some  of  the  tramway 
managers  were  desirousofntilisiug  electrical  traction 
upon  tbcir  lines,  if  Ibey  coald  he  convincMt  that  aooli 
traction  would  not  fail  them  at  a  pinch,  and  would 
not  he  excessive  as  regards  cost.  Electrical  engineers, 
oiu'selves  among  the  uninber,  have  endeavoiirod  to 
awalveu  the  public  interest,  and  inrorm  those  who 
ought  to  know  as  to  the  value  of  electricity  in  re- 
placing horseflesh.  We  have  said  that  even  in  these 
days  of  cheap  fodder,  electricity  could  compete 
favourably  in  price  with  ibe  present  system.  Now  a 
tramway  company  has  takeu  up  the  challenge,  and, 
as  will  be  seen  from  our  advertisement  columns,  the 
Lea  Bridge,  Leyton,  and  Waltbamstow  Tram  Co., 
in  view  of  having  to  get  fresh  tenders  for  horsing  ita 
cars,  is  prepared  to  enter  into  a  contract  with  an; 
electrical  engineering  company  of  repute  to  instal 
electric  traction  upon  its  lines.  No  doubt  this  step 
has  been  takeu  because  of  what  a  correspondent 
calls  "ft  veryfloiid  notice  in  one  of  the  daily  papers." 
If  anyone  desires  to  read  this  "  very  florid  notice," 
let  him  read  the  Daily  News  article,  Jan.  9,  and, 
among  other  information  there  given,  it  will  be  found 
that  the  average  cost  of  horse  traction  over  the  North 
Metropolitan  Company's  system  may  be  taken  at 
GJd,  per  mile.  The  "  notice  "  also  aays  that  "  taking 
the  whole  of  London,  there  arc  much  higheraverages 
than  that."  This  statement  is  somewhat  vague,  and 
may  be  takeu  lor  what  it  is  worth. 

Taking  the  average  cost  of  horse  traction  at  6|d. 
per  mile,  and  the  mileage  of  the  Lea  Bridge  Com- 
pauy  at  300,000  miles,  if  the  company  would  pay 
that  rate  for  electric  traction  it  means  an  income  of 
£,H,12').  If,  however,  only  6d.  a  mile  was  paid  the 
sum  would  be  £7,500.  We  have  been  informed  at 
various  times  aud  by  various  tramway  authorities 
that  the  cost  of  borse  traction  is  even  less  than  this  ; 
if  that  be  not  so,  the  better  for  electric  traction. 
At  any  rate,  there  is  the  offer,  and  if  the  terms  are 
anything  like  those  wo  have  mentioned,  it  ought  not 
to  take  long  for  balf-a-dozen  firms  to  make  up 
their  minds  whether  the  contract  would  be  worth 
having.  It  seems  to  as,  however,  that  in  such  a 
case  as  the  one  under  consideration  the  system  is 
almost  restricted  to  a  self-contained  one— that  is,  by 
means  of  accumulators — and,  as  most  of  our  readers 
know,  we  have  always  rather  favoured  a  diffcrant 
system.  To  instal  another  system  would  mean 
midergrouud  conductors,  would  mean  a  serious 
initial  expense,  and  no  firm  would  think  of  this  for 
a  contract  to  last  only  two  or  three  years.  It  is  not 
many  weeks  since  we  chronicled  the  arrival  of  a 
special  representative  of  the  Thomson- Houston 
system,  and  from  the  energy  these  people  have  dis- 
played in  the  States  it  may  safely  be  imagined  that, 
at  any  rate,  this  offer  will  be  investigated.  Then 
the  Electric  Conatruotiou  Company  has  the  control 
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of  the  Electrical  Power  Storage  aud  of  tbe 
Julien  batteries,  of  the  Sprague  motors  and  of 
the  El  well-Parker  motors,  so  that  an  oppor- 
tunity of  entering  upon  tram  work  should 
cot  be  lost.  Other  companies  haro  done  and 
«e  doing  yeomau's  service ;  thus  we  trust  tlie 
challenge  will  be  taken  up,  and  that  speedily.  If  the 
figures  given  by  the  various  traction  companies  and 
syndicates  are  to  be  token  as  approximately  accurate, 
*nd  the  payments  of  the  Lea  Compatiy  approach 
those  mentioned  above,  there  is  no  doubt  a  contract 
over  a  number  of  years  would  be  a  profitable  traiiH- 
action.  Or  if  some  arrangement  concerning  the 
initial  expense  could  be  made,  a  coatract  over  two 
or  three  years  ought  not  to  be  despised. 

Theire  is  one  point  in  connection  with  tramway 
work  which  companies  intending  to  Lake  up  electric 
traction  must  not  forget.  The  field  is  immenee,  and 
undoubtedly  that  firm  or  company  which  brings  off 
a  successful  installation  upon  a.  fairly  largo  scale 
will  be  inundated  with  orders.  There  never  can  be 
a  better  time  than  the  present  for  taking  a  front 
rajik  in  this  branch  of  the  industry.  There  is  far 
more  opportunity  of  making  money  in  it  than  there 
is  in  purely  electric  light  work.  Wlio  will  take  up 
the  challenge  ? 


CARDIFF  :    A  TALE  OF  ANCIENT  DAYS- 

"Aud  it  came  to  pass,"  said  the  historian,  "  that  in 
the  reign  of  Victoria  men  ran  to  and  fro  over  the 
face  of  the  earth,  and  knowledge  increased  ;  but  like 
the  fruits  of  the  earth,  which  are  bountifully  given 
in  laTOtired  places,  Imovlcdge  in  the  glorious  reign 
referred  to  increased  only  locally.  In  those  days 
infoiination  was  disseiuinated  by  means  of  news- 
papers and  books,  as  well  as  by  the  voice  of  the 
teacher.  Frequently,  however,  those  who  read,  or 
pretended  to  read,  the  sources  of  information,  read 
thttm  in  so  desultory  a  way  that  their  contents  made 
no  impression.  At  the  time  of  which  we  are 
speaking,  business  was  largely  transacted  by  many 
men  contributing  a  portion  of  the  capital  required, 
and  m  the  game  of  speculation  men  of  a  grasping 
nature  always  took  care,  as  the  writers  of  that  time 
put  it,  to  have  something  in  the  new  venture.  As  a 
rule,  men  of  this  class  mostly  tost  their  money,  but 
oocasioually  the  venture  proved  astonishingly  success- 
ful, and  huge  fortunes  were  made  by  the  favoured 
few.  Honco  the  almost  um'vcraal  desire  to  try  and 
be  one  of  those  few.  During  the  last  quarter  of  the 
century  a  new  departure  was  taken  in  regard  to 
artificial  light.  After  an  exposition  of  the  now  light 
in  the  then  gay  city  of  Paris,  which  my  hearers  may 
know  was  the  capital  of  a  country  which  went  by 
the  name  of  France,  men  hastened  to  invest 
of  their  savings  in  this  artificial  light.  They 
regarded  not  its  defects,  and  soiu  after  years,  when 
gtMt  improvements  had  been  made,  and  the  light 


was  more  valuable  than  any  other  artificial  light, 
the  men  who  had  plunged  and  lost  were  continually 
attempring  to  hinder  the  spread  of  the  light.  They 
maintained  a»  it  was  it  remained,  its  defects  were  not 
removed  and  were  not  removable,  and  yet  at  the 
same  time,  in  numbers  of  places  within  a  few  hoars' 
journey,  it  was  possible  to  actually  see  the  light  as 
these  ignorant  men  said  it  was  not.  Gentlemen, 
can  anything  he  more  convincing  than  that  with  the 
boasted  civiUsation  of  the  nineteenth  century, with  all 
their  methods  of  intercommimication,  knowledge 
was  but  locally  distributed.  Speaking  as  1  do,  at  the 
last  decade  of  the  twentieth  century,  I  cannot  do 
better,  to  show  bow  swift  and  how  far  has  been  the 
advance  during  the  past  hundred  years,  than  say, 
what  you  all  know,  that  it  wonid  be  impossible  for 
any  public  speaker  to  obtain  credence  with  his 
hearers  if  the  information  be  propounded  was  but  a 
ten  short  years  out  of  date.  Let  me  cite  one 
example,  and  one  only,  of  how  puhlic  men  in  those 
days  remained  ignorant  of  what  took  place  all 
around  them.  There  was  a  large  and  prosperous 
town,  in  the  southern  portion  of  the  appanage  of 
Great  Britain  called  Wales,  into  which  pubhc- 
spirited  companies,  desirous  of  adding  to  the  wealth 
in  their  coffers,  desired  to  introduce  the  electric 
light.  This  was  in  the  year  18110.  A  worthy  citizen 
of  that  town,  known  as  'Councillor  Carr,'  was  one 
of  the  scribes  whoso  ambition  was  to  enlighten  his 
fellow*raen,  and  for  this  purpose  he  wrote  lengthy 
articles  to  a  newspaper  called  the  Evening  Express. 
You  know  that  my  colloctiou  of  the  Utcratm-e  of 
that  period  is  various  and  extensive,  and  I  happen 
to  possess  a  copy  of  that  paper  dated  January  13, 
1S90,  in  which  occurs  the  following  sentences: 

"'But  for  street  lighting  and  for  what  maybe 
called  all  ordinary  purposes  it  is  not  in  the  nature  of 
things  that  the  electne  light  can  or  ever  will  com- 
pete, either  as  regards  price  or  practical  usefulness, 
with  gas. 

"  '  The  arc  light  might  possibly  be  useful  for  street 
illumination  if  it  could  be  properly  distributed — if 
instead  of  one  Ught  of  ^,000  power  we  could  have 
ten  lights  of  200  candle-power  each,  But  in  the  pre" 
sent  $fate  of  electrical  science  (few  is  impossible.  As 
regards  the  incandescent  light  for  street  purposes  its 
application,  so  as  to  obtain  as  much  effoctive  tight  as 
the  gas  company  supplies  at  present,  would  cost  the 
town  three  tiines  as  much  as  we  are  paying  at  the 
present  time.' 

"  T  have  laid  stress  upon  Councillor  Carr's  state- 
ment M  to  '  impossibihty  '  at  that  particular  time, 
because  it  proves  my  contention  up  to  the  hilt  that 
in  those  days  men  wore  allowed  to  publish  matter 
which  showed  them  to  be  utterly  ignorant  of  the 
subject  about  which  they  pretended  to  teach.  Since 
the  law  was  passed  to  make  such  wilful  or  ignorant 
errors  a  criminal  offence,  yon  ore  aware  bow  careful 
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public  teachers  are  to  avoid  giving  caiiBC  for  legal 
procedure.  Now,  I  tell  yoa  as  a  matter  of  history, 
nay,  as  a  matter  of  fact,  that  the  greater  part  of  my 
quotation  is  simply  a  tiRSue  of  falsehoods.  At  that 
time.  January  13,  1890,  the  elc-ctric  light  did  com- 
pete, and  competed  successfully  both  as  regards  price 
and  practical  usefalnetis,  with  the  other  illuiuinant  he 
mentions — numely,  gas. 

"  I  have  to  tell  you  also  that,  so  far  as  the  ore  liRbt 
was  concerned,  it  was  both  possible  and  practical  tn 
give  arc  lights  of  200  candle-power  each.  The  mis- 
fortaue  with  our  aiicestoi-s  was  that  far  boo  often 
ibese  ignorant  teachers  were  believed,  to  the  detri- 
ment to  the  well-being  of  the  public.  It  was  not 
till  half  a  ceotuiy  after  that  the  agitation  to  repress 
ignorant  teachers  was  successful,  and  undoubtedly  it 
is  due  to  such  repression  that  the  recent  progress 
has  been  so  great.  I  am  tbatikful  ta  say  that  Cardiff 
did  not  agree  with  the  statement  of  its  councillor, 
but  was  one  among  those  few  towns  whose  actious 
were  governed  by  a  far-sjghtcd  wisdom.  Its  Council 
decided  that  the  light  was  an  advance,  they  decided 
to  support  its  introducttou,  their  views  were  ex- 
pressed in  terse  and  vigorous  language,  '  that  more 
light  was  wanted,  and  more  light  tbey  would  have.' 
Under  the  enlightened  regime  the  prosperity  of  the 
town  increased,  and  now,  a  century  after  the  time 
mentioned,  it  ranks  as  one  of  the  wealthiest,  and 
prosperous,  and  best-known  cities  of  this  great 
empire." — From  the  inaugural  speech  of  the  Public 
Prosecutor  of  Ignorance  for  Cardiff,  as  reported  itt 
tlie  Cardiff  "  Non  mi  Recordo"  oj  January  14, 
1990. 
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INAUGURAL  ADDRKHR  BY  J.  HOPKINaOK.  HJL.  D.8a, 
F.K.S.,  PRitSIDaKT,  ON  "  hlAGWBnaU," 

(Ooftelnitsd  Jroin  page  29.) 

No  sintjle  body  ia  kuown  having  tho  property'  of  capacity 
for  magnetism  in  »  degree  whicK  \»  neither  very  great  nor 
very  sninll,  hut  intorruediAte  between  the  two  extrentex. 
We  can,  howovor,  mix  magnetic  and  non  magnetic  sub- 
t'Blanees  to  form  bodies  appu-onll;  int«rnio'liatc.  It  is, 
I'tberefore,  interesting  to  conxider  what  thn  proj)«rtiea  might 
'booE««cli  a  mtxturo.  It  dofxindj  quite  as  raiwh  on  the 
way  in  which  the  magnetic  part  ih  iLrr.ingod  in  tku  maxa,  ax 
on  its  actual  quantity.  Sujipose,  for  example,  it  is  armngwl 
HA  in  Fig.  4,  in  threiids  or  plates  having  a  very  long  axifl  in 
tlio  direction  of  the  magnotistng  forc«,  we  may  at  oiice  deter- 
mine the  curve  of  magnotiKatton  of  the  mixtuie  Irom  that  of 
the  magnetic  aulietince  by  dividing  the  induction  (or  any 
given  forcfi  in  tho  ratio  of  the  whole  volume  to  the  volume 
of  maguotic  Mubstunce.  If,  on  the  other  hand,  it  is  as  in 
Fig.  5 — with  a  very  short  sJciE  in  the  diroetiun  of  tho  forco, 
ana  a  long  axis  perpendicnUr  thereto — wo  can  oqually  con- 
■triict  the  curve  of  magnetisation.  This  in  done  in  Pig.  (i, 
which  shows  the  curve  when  nine-tenth«  of  the  ma-tenal  is 
highly  mR£netic  iron  arranged  as  in  Fig.  b,  whilst  tho  other 
curve  of  the  same  figure  ie  that  when  only  ono-tenth  is  mag- 
netic, but  UTsngfld  an  in  Fig.  4.  You  obwrve  how  very 
diflercnt  is  tho  eharaetcr  o(  th«  curve — a  diflercnce  which 
is  retlucod  by  tho  much  loss  proptiction  of  magnetic 
material  in  the  mixture  in  the  one  casu  than  in  the 
other.     One    p»culiarity   of    tbcM   an-aogement*  vA    the 


two  mattiriula  in  relation  to  each  other  is,  that  the 
resulting  material  is  not  isotropic ;  that  is,  ltd  pro- 
perties are  not  the  ^me  in  idl  directions,  but  depend 
upon  the    direoliou    of    the    magaetiaing   force    in    the 
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mateiial.  Of  coiu-se,  this  is  not  at  all  -i  prolnble  .irr-ingo- 
mont,  but  it  is  instructive  in  Khowing  the  character 
of  the  residt  as  depeoding  upon  the  constnictiou  of  the 
materiAt.     Let  u«,  however,  consider  the  simplest  isotropic 
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arrangement.  Let  us  8nj}pOBS  that  one  material  is  in  the 
form  of  ppherca  bedded  in  a  matrix  of  the  other.  If  the 
spheres  are  placed  fit  r%tidom  this  is  clearly  an  isotropic 
arrangement.     Tho  roHiilt  is  vory  difTuront  according  as  the 
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matrix  or  the  spheres  are  of  the  magnetic  material  Sup. 
poM  that  the  volume  of  the  spheres  is  one-half  ol  the 
whole  volume.  In  Fig.  7  we  have  approximately  the 
curve  for  iron,  [or  a  mixture  of  crinal  quantities  of  iron  and 
a  nou-magnetie  matwial,  the  spheres  being  nun-magnetic 

*  For  it«*ci-i|iti'>>u  of  7ig«.  1,  2.  kikI  3,  h«  oiu-  Uit  iNU«. 
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and  the  matrix  iron,  and  for  a  mixture  tbe  spheres  being 
iron  and  the  matrix  aon-oiagiielic.  Observe  Ibe  great 
diSorence.  WTien  the  ipheres  ure  iron  the  induction  is 
Dear  tour  times  the  forco  for  all  values  of  the  force.  When 
the  matrix  U  iron,  the  induction  is  near  two-liftha  of  the 
induclioD  when  the  material  is  iron  only. 

In  speaking  of  the  propertiw  of  bodies  which,  like  maii- 
ganeee  Btwsl,  arc  slightly  magnetic,  it  may  be  well  here  to 
eater  a  caution.  But  little  thai  i»  iiislnictive  is  to  be 
learned  by  tefiting  filinss,  or  the  tike,  with  magnets,  as 
tbeM  show  but  little  ditferonco  between  bodies  wiich  are 
alig^Uy  magnetic  and  those  which  are  .strongly  magnetic. 


710.  4. 

Suppose  tha  filings  to  bo  sphcroa,  in  the  following  table 
arc  given  comparative  rulucs  of  the  forces  they  would 
experience  in  termn  of  >i,  if  placed  in  n  mngnotic  Sold 
of  f(iv«a  value,  f  having  ite  ordinary  signi&cation — that  is, 
being  the  ratio  of  the  kick  on  the  gaTvanometer  when  ;i 
ring  is  tried  made  of  the  material  of  the  liling  to  the  kick 
if  toe  ring  is  made  of  a  perfectly  noo-magnotic  material : 

Xou-magnetic  body, 
ifftngaoeee  Bteel  with  1 2  por  cent, 
Maiigauoso  stool  with  9  por  cunt. 


1 

IttTkCUOU, 

0 

1-47 

0-18 

3-6 

1-2 

6 

1-5 

10 

2-1 

100 

3-8 

1,000 

3-98 

Fio.  & 

Now  bodiot  iu  which  /<  is  so  iimall  a«  3-6  belong  dUFtinctly 
to  the  non-magnetic  class  :  but  the  tost  with  tho  magnet 
would  very  markedly  distingiiiith  them  from  manganese 
tteel  with  13  per  cent,  of  man^anwo.  Tho  distinction, 
however,  between /<  =  3-6  and  ;i=  1,000  is  comparatively 
small  ;  whereas,  tinder  the  conditions  of  experiment,  /t  it 


mueh  more  than  1,000  for  most  bodies  of  which  iron  ii  the 
principal  constituent. 

The  eflect  of  stress  on  the  magnetic  properties  of  iron  and 
nickel  hitve  been  studied  by  Sir.  W.  Thomson.  A  fa^l  inter- 
esting from  a  broad  and  general  point  of  view  is  that  the 
efTectd  of  Htress  are  different  in  kind  in  the  case  of  iron  and 
nickel  In  tho  case  of  iron,  for  small  mj^nettaing  forces  in 
the  direction  of  tho  tension,  tensioa  increases  the  magneti- 
sation i  for  large  forces,  dimintshes  it  In  the  case  of  nickel 
the  effect  iit  alvrayii  to  diminish  the  magnotisatjon. 

When  one  considers  that  the  magnetic  property  is 
peculiar  to  three  substancea,  that  it  is  easily  destroyed  by 
the  admixture  of  some  foreign  body,  as  manganese,  one 
would  naturally  expect  that  its  existence  would  depend  also 
on  tho  temperature  of  the  body.  This  is  found  to  be  tho  caaoi 
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It  has  long  been  known  that  iron  remains  magnetic  to  ft 
red  heat,  and  that  then  it  somewhat  suddenly  oeasea  to  be 
magnetic,  and  remains  at  a  higher  temperature  non-mag- 
netic. It  has  long  been  known  that  the  S3.me  thing  hap^jenj 
with  cobalt,  the  temperature  of  chuiigc,  however,  being 
bif^her  ;  and  with  nickel,  tbe  tem[jeniture  being  lower.  The 
mAgnetic  cbaracloriatics  of  iron  at  a  high  temperature  are 
iutcrostitig.  Let  us  return  to  our  ring,  and  let  us  suppose 
that  tbe  coils  are  insulated  with  a  refractory  raateiial,  such 
aa  asbeatoe  paper,  and  thiit  tbe  ring  is  made  of  the  best 
soft  iron,  We  are  now  in  a  position  to  beat  the 
ring  to  a  high  temperature,  and  to  experiment 
npon  it  at  high  temperatures  in  exactly  the  same 
vnty  as  before.  The  temperature  can  be  approxioiatety 
determined  by  the  re^LGtaiice  of  one  uf  the  copper  ooils. 
Suppose,  tirst,  that  the  current  in  the  primary  cireoit 
which  we  iiee  for  magnetising  the  ring  is  small ;  that  from 
time  to  time,  am  the  ring  is  heated  and  the  temperature 
rises,  an  experiment  is  made  by  reversing  the  current  in 
the  printary  circuit  and  obserWng  the  deflection  of  the 
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galvanometer  noodle.  At  tbe  ordinary  temperatnre  of  tho 
air  tbe  deflection  is  cconparatively  small ;  as  tbe  tempera- 
ture increases  the  deflection  also  increaaes,  but  slowly  at 
first;  when  the  temperature,  however,  reaches  something 
like  600dog.  C,  the  galvanometer  deflection  bcKins  very 
rapidly  to  increase,  until,  with  a  temperature  of  7T0dog.  C, 
it  attains  a  value  of  no  lees  than  1 1 ,000  times  aa 
great  as  tbe  deflection  would  bv  if  the  rin^  bad  been 
made  of  glass  or  copper,  and  the  same  exciting  current 
had  been  used.     Of  course  a  direct  eomparison  of  11,000 
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to  1  cannot  he  made :  to  make  it  we  must  introduce 
reaiatuce  into  tbe  secondary  circuit  when  the  iron  is  used  ; 
and  vre  miut,  in  fact,  make  xtM  of  larger  currents  when 
if^por  ie  nstid.  Howovor,  the  ratio  of  the  induction  in  bbo 
of  iron  to  that  in  the  case  of  copper,  at  7"0deg.  C,  for 
small  force*  is  no  loan  than  11,000  to  1.  Now  mark  whnt 
hiippons.  The  icmpeniturti  tiaat  another  1  '•Ocg,  C. ;  the 
denection  of  tbe  needle  suddenly  (trops  to  a  vuluc  which 
we  miLst  re};ard  as  inliniteaima]  in  com|mriHon  to  that  which 
it  hod  at  a  tempenitiire  of  770deg.  C. ;  in  fiict,  at  tbe  bigbcr 

M««ntli»-  q    Fore 


Iem|)CPature  of  TSMeg.  C,  the  deflection  of  the  galvanomc- 
tor  with  iron  ia  to  that  with  coppei'  in  a  ratio  itob  exceeding 
that  of  l'L4  to  1.  Here,  then,  we  have  a  most  remarkahle 
fact :  at  a  tem|>ei-atiire  of  770deg.  C.  the  magnetisation  of 
iron  11,000  times  as  groat  as  that  of  a  non>magnciic  sub 
stance ;  at  a  temfwratnre  of  785deg.  C.  iron  practically 
non-magnetic.  Tliese  changes  ara  shown  in  Fig.  S. 
Suppose,  now,  that  the  current  in  the  primary  cir- 
cuit which  serves  to  magnetitte  the  iron  bat!  Iiccn 
great  instead  of  very  .■^m^Ul,  In  this  cme  we  lind  a 
very  different  order  of  phenomena.  A«  the  tempomtuic 
rises,  the  detlection  on  the  galvanometer  diminiEnoa  very 
slowly  till  a  high  temperature  is  attained.     Then  the  rate 
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of  decrease  i«  accelerated  until,  as  the  temperature  at  which 
the  sudden  change  occurred  for  small  forces  is  reached,  the 
rata  of  diminution  becomes  very  rapid  indeed,  until, 
finally,  the  magnotinm  of  Lhe  iron  disappears  nt  the  same 
time  as  tor  amall  forces.  Instead  of  following  the  mag- 
netisation with  contbint  forces  for  varying  tempei-atures, 
w«  may  truce  the  curve  of  magnotisatton  for  varying  forces 
with  any  tem|>erature  we  please.  Such  curves  are  giveti  in 
Diagram*  9  and  1 0.  In  the  one  diagram,  for  the  purpose  of 
bringing  outdifferent|K)int«  in  thecurve,t1)6  scale  of  abicisaw 
i*  SO  times  .u  great  as  in  the  other,  You  will  observe  that  tbo 
ofTcct  of  rise  of  temperature  is  to  diminish  tbe  maximum 
magnetisation  of  which  tbe  body  is  capable,  slowly  at  lirnt, 
ancT rapidly  at  the  end.  It  is  also  very  greatly  to  diminish 
the  coercive  forcu,  and  to  ini^roaao  the  facility  with  which 
the  body  is  magnetised.    To  give  an  idea  of  tbe  nugnetis< 


ing  forces  in  qiiestion,  the  force  for  Fig.  8  was  0*3 ;  and  as 
vou  see  front  rigs.  0  and  10,  the  force  rangea  as  high  aa  60. 
"Now  the  earth's  force  in  these  Utitudea  is  0-43,  and  the 
horizontal  comiionent  of  tbe  earth's  force  is  018.  In 
the  field  of  a  dynamo  ma.chiiie  the  force  ia  often  more  than 
7,000.  In  nilditinn  to  the  general  characteriitica  of  the  curve 
of  mognotieation,  a  very  interesting,  and,  as  I  take  it,  a 
verj-  important,  fact  comes  out  I  have  already  atJited  thil 
if  the  ling  be  submitted  to  a  groat  current  in  one  direction, 
which  current  is  afterwards  gra.duiilly  reduced  to  zero,  the 
ring  is  not  in  its  non-raagnctic  condition,  but  that  it  ia.  in 
fact,  Rtrongly  magnetised.  Suppose  nov  we  beat  the  ring, 
whilst  unc^f  the  influence  of  a  strong  magnetising  current, 
beyond  tbe  critical  temperature  at  which  it  ccaaos  to  have 
any  magnetic  properties,  and  that  then  we  reduce  the 
current  to  zero,  we  may  in  this  state  try  any  erperiment 
wopleaao.     Reversing  the  cutreat  on  the  ring,  we  shall  find 


that  it  is  in  all  tSMB  aon-tnagnetic  Suppose  next  that 
we  allow  the  ring  to  oool  without  any  current  in  the 
primary,  when  cold  we  find  that  the  ring  is  magnetised; 
in  fact,  it  has  a  distinct  recollection  of  whnt  hiul  been 
done  to  it  before  it  was  heated  to  tbe  tomporatiirc  at 
which  it.  ceased  to  be  magnetic.  When  steel  is  tried  in 
the  same  way  with  varying  tcmiKsratnros,  a  similar 
sequence  of  phenomena  ia  oDSorvod  ;  but  for  small  forces  tbe 
permeability  rises  to  a  lower  maximum,  and  its  rise  is  loss 
rapid.  Th«  criticiil  tenipci'ature  at  which  magnetism  dis- 
appears changes  rapidlv  with  the  composition  of  the  steel. 
For  very  soft  charcoal  iron  wire  the  critical  tcmpcr.iture 
is  aa  hign  aa  880deg.  C.  :  for  hard  Whitworth  steel  it  is 
690dog.  C. 

The  properties  of  an  alloy  of  manganese  and  iron  are 
curious.  More  curious  are  those  of  an  alloy  of  nickel  xnd 
iron,  The  alloy  of  nickel  and  iron  containing  '.J&  per  cent. 
of  nickel  is  tion-magnctic  as  it  is  siu'e  to  come  from 
the  manufacturer  ;  that  ia  to  oay,  u  substance  comiMunded 
of  two  magnetic  bodies  is  nonmagnetic.  Cool  it. 
however,  a  little  below  freezing,  and  iti  pro[>ortio8 
change  ;  it  becomes  verj'  decicledly  mugnetic.  This 
ia  perhaps  not  so  very  remarkable  :  the  nickel  Hteol  has  a 


.eiTDCrotorc* 


Fig.   11. 


low  critical  tomj^rature — lower  than  we  have  ohservec!  in 
any  other  ina^notisable  body.  But  if  now  the  cooled  matt 
rial  bu  allowed  to  return  to  the  ordinary  temperature  it  ia 
Tnagn<<tic:  if  it  be  heatod  it  is  still  magnetic,  and  remains 
magnetic  till  a  temperature  of  580dog,  0.  is  attained,  when 
it  very  rapidly  becomes  non-magnetic,  oxuctly  as  other 
mtignolic  bodies  do  wheii  they  pass  their  critical  tempera- 
ture. Now  cool  the  alloy  :  it  is  non-magnetic,  and  remains 
non-macnolic  till  the  tompomturo  ha.'?  fallen  to  below  freez- 
ing. The  history  of  the  material  is  shown  in  Fig.  11,  from 
which  it  will  lie  seen  tbat  from  -  20deg.  C.  to  oSOdeg.  C, 
this  uUoy  may  exist  in  either  of  two  states,  both  quite 
stable — a  magnetic  and  a  non-magnetic — and  that  the  state 
is  detarmined  by  whether  the  alloy  has  been  lost  cooled  to 

20dcg.  C.  or  healed  to  580deg.  C. 

Sudden  changM  occur  in  other  properties  of  iron  at 
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thu  rery  critical  temperature  al  which  itsmagiietiEm  die- 
•ppaan.  For  exEmple,  take  its  electrical  rcaiEianee. 
Oa  the  curve,  Fig.  13,  is  fthowii  the  electrical  reatHt- 
ance.  of  iron  at  various  temperatures  ;  and  also,  iti  blue, 
the  electncAl  resiBtanc«  of  cupjier  or  other  pure  metal, 
Obtterre  the  difference.  If  Ihe  iron  ia  heated,  its  reeietaiioe 
increaaes  with  »n  acccleratitig  velocity,  until,  when  near  the 
critical  tcmporaturo,  the  rate  of  increase  is  five  times  as 
mtieh  aA  the  copper;  at  the  critioal  teiu|>eratiire  the  rate 
suddenly  chnitf^,  and  it  assumes  a  value  u-hicli,  an  far  as 
cxncrinientj  have  gone,  caunot  be  Bsid  to  dilTer  very  niJkte- 
rially  from  a  pure  motal.  The  resiatance  of  iuan>;a.[ie»e 
stool  shows  no  such  change,  Its  tem|Hsr.iture  coefliciciit  con- 
stantly baa  the  value  of  -OOl'J,  which  it  haa  at  the  onliiiiLry 
t«inporaturo  of  the  air.  The  electrical  resistance  of  nickel 
varios  with  temperature  in  an  exactly  similar  manner. 
Again,  Prof.  Tnit  has  shown  thiit  the  thermo-otectric  pro- 
l>ortic*  of  iron  aro  very  anomalous,  that  there  is  a  sudden 
change  at  or  about  ia&  temperature  at  irhich  the  metal 
hecotnea  non-niiignetic,  .ind  tn»t  before  this  temperature  is 
raachcd  the  variationi!  of  thermo-electric  property  are  quite 
different  from  a  non-magnetic  metal. 

Prof.  Tomlinson  has  inveatigatefl  how  many  other 
propertieR  of  iron  depend  upon  the  temperature.  But  the 
most  significant  phenomenon  ia  that  indicated  by  the 
property  of  recaleacence.     Prof.    Barrett,  of  Dublin,  ob^ 


MB    too    iM    $Mk   69Ci    fOb'  Bta    *oe     i»m  not   iiecc 
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BCrrod  that  if  a  wire  of  hanl  steel  is  heated  to  a  very  bright 
redneu,  and  in  then  allowed  to  cool,  the  wire  will  coul  down 
till  it  hardly  omitR  any  light  at  all,  and  that  then  it  siidderily 
kIows  out  quite  bright  a^iii,  and  aftorwardt  liiially  coola. 
This  pbeaomenon  is  observed  nHth  great  difGculty  in  the 
cam  of  soft  iron,  and  ia  not  obutrved  at  all  in  the  case  of 
toangancee eieol.  A  fairly  appiuxiiuiLle  numerical  measure- 
ment may  be  made  in  this  way  :  Take  a  block  of  iron  or 
steel  on  which  a  groove  is  cut,  and  in  this  groove  wind 
ft  coil  of  copper  vrtre  insulated  with  asbestos ;  cover  the  coil 
vith  many  layers  of  asbosboB  ;  and  finally  cover  the  whole 
lump  of  iron  or  etaul  with  asbvEtoe  again.  Wo  have  now  a 
body  which  will  heat  and  cool  comparatively  slowly,  and 
which  will  loie  it«  heatatarate  very  approximately  propor- 
tional to  the  difference  of  temperature  between  it  and  the 
suiroimdiog  air.  Heat  the  block  to  a  bright  redness,  and 
take  it  out  of  the  fire  and  observe  the  reaiatancc  of  the  copper 
coil  as  the  temperature  falls,  due  to  the  cooling  of  the  block. 
Plot  a  curve  in  which  the  abscissu;  are  the  timet,  and  the 
ordinates  the  logarithms,  of  the  increase  of  resistance  of  the 
copper  coil  above  iis  resistance  at  the  tem|>eraturc  of  the 
room.  If  the  specific  heat  of  the  iron  were  constant,  this 
curve  would  be  a  straight  line;  if  at  any  particular  tem- 
perature latent  boat  were  liberated,  the  cuivo  would  he 
noi'ixontal  so  long  a.s  the  heat  was  being  libei'nted.  If,  now, 
a  block  b«  made  of  maogaQeeo  et«cl,  it  is  fouad  that  the 


cun-e  is  very  nearly  a  straight  line,  showing  that  there  is 
no  liberation  of  latent  heat  at  any  tomperaturo.  If  it  is 
made  ol  nickel  steel  with  2i  per  cent  of  nickel,  in  its  noi 
magnetic  state,  the  result  is  the  same — nosiicn  of  liberati 
of  hoat.  If,  now,  the  block  be  made  of  hard  steel,  the  to 
lieraturodiminisbceat  &rsti  then  the  curve(Fig.  13)  which' 
represents  the  temperature  bends  round  ;  the  tem|>oratnre 
actually  rieesnianydegreeewliilstthebodyislosingbeat.  The 
liberation  of  heat  Ming  completed,  tbecurvefinallydescends  A3 
a  straight  line.  From  inspection  of  thU  curve  it  ia  apparent 
why  hard  steel  exhibits  a  sudden  accession  of  brightneiBas 
it  yields  up  its  heat.  In  the  case  of  soft  iron  the  tempera- 
tnre  does  not  Bclually  rise  as  the  ix>dy  loses  heat,  but  the 
ctirve  remains  horiKOntal,  or  neorlj'  horiKontal,  for  a 
contidemble  time.  This,  again,  shows  why,  although 
a  connderablo  amount  of  hoat  is  liboi-atod  at  a  bomi>orature 
iiorre«pond(ng  to  the  horiujntal  part  of  the  cur\-e,  no 
marked  rccaleaceiice  can  be  obtained.  From  curves  such 
as  these  it  is  ca«y  to  culcitlate  the  amount  of  beat  which 
becomes  latent.  As  the  iron  [lasses  the  critical  point  it  is 
found  to  be  about  200  times  as  much  heat  as  is  re<]uired 
to  raise  the  temperature  of  the  iron  Ideg.  C. 
1-Vom  this  we  get  a  very  good  idea  of  the  importance  of  the 
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phenomenon.  When  ice  ia  melted  and  becomes  water,  the  _ 
neat  absorbed  is  80  times  the  heat  re^juirod  to  raise' 
the  temperature  of  the  water  Ideg.  C,  and  160 
tjmes  the  heat  required  to  raise  the  temperature  of  the  ioe 
by  the  same  amount-  The  temperature  of  recalescer.ce 
hns  been  sbnodantly  identified  with  the  critical  tem- 
pcraturo  of  magnetism.*  1  am  nob  aware  that  anything 
corres|x)nding  with  recalescence  has  been  observed  in  the 
cose  of  nickel.     Experiments  have  been   tried,  and  gave  a 

*  1  Imve  utilf  Kcx-ntly  beroino  ■ciuainCoU  oitb  tlic  wlminbts  surk 
of  M.  Oktiioni!  OH  lecsJesoenG*,  He  lis«  «xsn)tD(i|  ■  groal  rsriety  of 
aAiii(ilon  nr.ttri-].  n:ifl  <Iec«nniiitd  tlio  tempontura  st  which  lliej  g^n 
ullui  cxcvptton&l  kmount  of  host.  Souc  of  his  rMuIt*  ut  app«tnt 
on  my  vwo  curvo*.  th«uj;li  I  lii<l  swiiiiii«d  th«ti)  to  b«  men  omin  of 
otii«rvat)(m.  Kor  example.  relKetinff  la  my  Knjral  Soeiety  Tispcr,  thars 
is,  in  F^g.  3S,  s  hint  ofs  luonnil  smiill  annmaloiiE  point  nlUtlo  holow 
ihn  UrgeroiiA.  And,  coiii|iariiiit  Kiits  36  and  38a.  wn  »««  chat  the 
hJKhtr  tlio  liMliag  th«  lower  is  tbop  oint  of  rocalononos  :  both  features 
itni  broQichi  out  fc^  H.  Osmond .  The  ioiiblo  recsloscMwn  otwerved  by 
U.  Osmond  lu  stool  with  *  modersta  (lUAotity  of  cwboa  I  miuld  «X- 
|>Uin  |>TvrUi<Jua]Iy  Vj  supposiug  tlii»  stovl  (o  oe  a  niixtnn  ol  tira  Icio'ti' 
nhioh  haT«<litI«r«iit  oriUosl  MniMtatnras.  Although  M.  Osmond's 
niathod  i«  silinirable  far  ilet«Tniiniiig  tfas  tsnpmtnn  of  rMsletosnos, 
and  wh«(hei  it  ii  a  siitfle  jMLttt  or  multiple,  ll  is  not  adsptoil  to 
dsUrminc  iltv  iiaautity  ufbeat  lIlMrated,  as  tos  tm^l  ssnpte  uvnl  U 
snclDsoJ  iu  a  tiiliu  uf  u>uiiiilursble  luaai,  which  ceoLa  down  at  Ikt  «asir 
t-iinu  as  the  saiuplu  tsiicnmeated  apon. 


Degatire  result,  but  the  sample  was  impiire;  aitd  the  result 
may,  I  think,  be  distntstoi]  as  an  indication  of  what  it 
would  be  in  the  case  of  pure  nickel.  The  tuest  prob&ble 
explanation  in  the  cado  of  iron,  iki  all  events,  appears  to  be 
that  when  iron  passes  from  the  loa^uoiic  to  the  tiuii-iiuiL;- 
netic  state  it  experiences  a  change  of  slat«  of  comparable 
importance  with  the  change  from  the  solid  to  Ibe  liquid 
«ui«,  aud  tbat  a  large  iiuaiititv  of  heat  is  ibsorbed  in  tba 
change.  There  is,  then,  no  neea  to  snppoi^e  cheaticul  chan^je  ; 
tlie  great  physical  fact  accom|>auyiiig  the  absorption  of  heal 
18  the  disuppeanuice  of  the  ciipacity  for  m^neti&a.tion. 

What  osplanations  have  boon  ofTcretl  of  the  phoaouiena 
of  magnetism  1  That  tlie  explanation  must  be  molecular 
waa  early  apparent.  Poisson's  byjiotheaia  vraa  that  each 
oiolecula  of  u  miu^net  cuntdiucd  two  Qiagnetic  fluids,  which 
weru  st'paruttx)  trum  each  other  under  the  intlncnce  of 
magnetic  force.  Hia  thecry  explained  the  fact  of  mag- 
netism induced  by  proximity  to  magnets,  but  beyond  thit 
it  coutd  not  go.  It  gave  no  hint  that  there  wan  a  limit  U> 
the  u'agnetiaation  of  iron,  a  point  »(  saturation,  none  at 
hyatereeis,  no  hint  of  any  connection  between  the  magnetism 
of  iron  and  any  other  property  of  the  aubetoncv.  no  hint 
why  magnetism  dituippeaj-s  at  a  high  t«mperutur0.  It  docs, 
however,  give  more  tnan  a  hint  that  the  jiermeability  of  iron 
could  not  exceed  a  limit  much  less  thnn  ita  actual  value, 
and  that  it  should  be  constant  for  the  material,  and  inde- 
pendent of  the  force  applied.  Poisson  gave  his  theory  a 
beautiful  matbematicaf  (levelopmeat,  still  neefal  in  magne- 
tism and  in  electrostatics. 

Weber's  theory  is  a  very  distinct  advance  on  Poixson's. 
He  supposed  that  each  molecule  of  iron  was  a  magnet  with 
axes  arranged  at  random  in  the  body;  that  under  the 
intlncnce  of  magnetising  force  the  axes  of  the  little 
magnets  were  directed  to  parallelina  in  a  greater  degree  aa 
the  force  was  groator.  Weber's  theory  thoroughly  explains 
the  limiting  value  of  magnetisation,  since  nothing  more 
ean  bo  done  than  to  direct  all  the  molecular  axes  in  the 
same  direction.  As  niodifiod  by  Maxwell,  or  with  some 
similar  modification,  it  gives  an  Jiicount  of  bysteresis,  and 
of  the  cenoral  form  of  the  asoending  curve  of  magnetisa- 
tion. It  is  also  very  convouiont  for  staling  some  of  the 
facts.  For  example,  what  we  Iinow  regarding  the  effect  of 
temperature  may  be  expreased  by  aaying  that  the  magnetic 
moment  of  thcmuloculc  diminishes  as  the  tomperaturo rises, 
hence  that  the  limiting  moment  of  a  magnet  will  also 
diminish  ;  but  that  the  facility  with  which  tho  mnleculea 
follow  the  lua^netisinKfot'ce  is  also  increased,  hence  the  greiit 
increase  uf  /j  for  small  forces,  and  ibe  almost  iusUintiLuuuus 
extinction  as  the  temi^ei-ature  rises.  Again,  in  terms  of 
Weber's  theory,  wecan  state  that  rise  of  temperature  enough 
to  render  iron  non-magnetic  will  not  cleitr  it  of  residiml 
roagnetism.  The  axes  of  the  molecules  are  bought  to 
parallelism  by  the  force  which  is  impfeued  before  and 
dtiring  the  time  that  the  magnetic  properly  is  disappearing  ; 
they  remain  (larallel  when  Iha  force  ceases,  though,  being 
now  non-magnetjc,  their  ofTect  is  nil.  When,  tho  tompora- 
ture  falling,  they  become  again  magnetic,  the  oHbi'l  oi  the 
direction  of  their  axes  is  apiuii-eiit.  But  Weber's  theory 
does  trot  touch  the  root  of  the  matter  by  connecting  the 
magnetic  property  with  any  other  jiroperty  of  iron,  nor 
does  it  give  any  hintaa  to  why  the  moment  nf  the  mnlecule 
dtsappcnrs  so  rapidly  at  a  pertain  temperature. 

Ainpcro'e  theory  may  bo  said  to  bo  a  devotopment  of 
Weber's :  it  purjiorta  to  state  in  what  the  magnetism  of  the 
molecule  consists.  Associated  with  each  molecule  is  a  closed 
electric  current  in  a  circuit  of  no  resistance ;  each  such 
molecule,  witb  it«  cutrent,  constitutos  Weber's  magnetic 
molecule,  and  alt  that  it  can  do  they  can  do.  But  tho  groat 
merit  of  the  theory— and  a  very  great  one  it  is— is  that  it 
brings  magiietieni  in  as  a  branch  of  eloctricity  ;  it  explains 
why  a  current  makes  a  mi^etisable  body  magnetic.  It 
also  gives,  as  extended  by  Weber,  an  explanation  of  dia- 
magMtUm.  It,  however,  f;ives  no  hint  of  connecting  tho 
niA{;n«tic  properties  of  iron  with  any  other  projwrty. 
Another  difficulty  is  this  :  Wh«n  iron  ceases  to  be  magnetin- 
able,  we  must  xa«ume  that  the  molecular  ciirront«  coa&e. 
Those  cunents  reuroseut  cnei:gy.  We  should  therefore 
expect  that,  when  iron  ceaaad  to  lie  magnetic  by  rise  of 
Mmperalore,  heat  would  bd  liberated  ;  the  revci-ao  is  the 
"efc. 


So  far  as  I  know,  nothing  that  has  ever  been  pronoeed 
even  attempts  to  exjilain  the  fundamental  anomaly,  Why  do 
iron,  nickel,  and  cobalt  possess  a  prO[>orty  which  wo  have 
found  nowhere  else  in  nature  1  It  muy  be  that  at  lower 
temperaturoa  other  metaU  would  bo  magnetic,  bnt  of  this 
we  have  at  preaent  no  indication.  It  may  be  that,  as  haa 
been  found  to  be  the  case  with  tho  permanent  gases,  we 
only  require  a  greater  degree  of  c«ld  to  extend  the  rule  to 
cover  the  exception.  For  the  present,  the  magnetic  pro- 
perties of  iron,  nickel,  and  cobalt  stand  as  exceptional  as  a 
breach  of  that  continuity  which  we  are  in  toe  habit  of 
regarding  aa  a  well-proved  law  of  nature. 


AlfTHl>RIBRI>  iBttTBACT  OP  DlSCCiSlOH. 

sir    wuilaai    Tbonuoa  uiid   th«    prMidnnt  hftd  done  well    to 

oni|i)ifteiH  the  maivellouu  ['roj«rtiet  of  iroD,  niakd,  and  oobalL,  liiil  ba 
thought  thcif  {irupvrtlvH  were  uut  quitu  ^•o  iiiiich  i»o1»t*d  ui  would 
appear  fi'utii  i\it  oMrr.v.  FiinuUy  Htioivt^il  III*  continuity  tetniNsu 
|«riiiiiaK"'^l-i>^  >ud  diaiiiacitDlir  l>oi]ic»,  atiit  that  all  substaoot)  ur 
i>u»(!«)>tibl«  to  iiiasuetiiim  wL«ii  *ul>jvct(Kl  tv  suHlciautly  iut'nsa  ua/i- 
iietiainj{  fvtiM*.  He  li»d  «l>n>  compireil  llic  roUtivr  ituoauliV^Uitiat  of 
intUriBU  moh  n*  ftlua,  biamutb,  wood,  tta.,  but  the  ulisoliita 
JyUrroinntioii  or  thair  miuM'ptiWIilinii  itill  prMu-titu  K  lirge  field  fur 
int*rrjtiiix*R'l  vilnuMn  TTMarch,  TItn  fart  thnt  lh«  iiUKUCtio  pro- 
t«rti(s  nfiiirh  KtiluitaDCH  cnM  !>«  coniparcil  wan  itatit  nf  tmmADM 
IWtiortali'Cfli  whilut  Tyodiill'*  obsdivatioiis  on  ttie  ]itiiii»rtin»  ef  brwd, 
Iceland  tjiar,  tie.,  irUi-'Ii  i^ii  ba  iumIu,  '>r  *n  natuiallj,  uittf[aotiu«ny 
•[licwtrojiK^  fmtlior  fubaiiuiwi  Uw  ijilpru-t  I'wuinwtci  with  tlic  iubjKt. 
Tho  ]>ro(!igiousdiir(<r«ncabBtw««ii  th«  mngnfitip  |iTOfiorlti«orit<oD,  nickel, 
an>i  otxilt,  and  IhoM  ol  aCli«r  sulisEi.tii.'M,  iho  qgiokkar  oaiinidwnid  to 
bo  one  of  the  great  marrela  of  uatum,  and  laany  ideas  hid  tioau 
suggoiCed  by  the  prtwideiit'a  addram,  whU'h  no  rorolbly  ftniihMJicd 
thaM)  gmat  diaLinotioiuL  Rafcrring  U)  Llio  atweiicu  af  daaaotloiL  of  the 
baUinlio  Kalvaiinijctcl  when  a  copptr  care  is  VIi^illlrtlWIl  frutu  »  coil, 
lie  Mid  Ihiii  doM  ii«t  prvve  that  ao  »II'cct  U.kt*  pitKLo  iu  the  oo|>ji4r 
during  the  j>rrwM«c,  for  in  roalitf  two  oiual  »nd  ojjposiiw  ••ff«ota  oM-ar 
in  rapid  aucctiwiAii,  Otm  reiitnulring  xMh  oLkcr'a  iitthima*  on  the 
iilou'-iiioring  nwdja.  In  iron,  howavMr,  in  adiliti-nn  t"  Ilicae  iuduced 
ctimntu  in  the  metal  itself,  a  chaoffe  in  th«  iriiliiceil  iiiaEucCiim 
make*  itaclT  ovident  by  a  throw  or  tho  DHilIn,  Thn  fact  clut  • 
current  or  mM{iiat  whou.  placed  OMr  iron  eiortaa  perniaiicatLQiltiDii'Oe 
outho  iraa,  whcrvatnosiiulj  vFTcct  iit  i>TOJuvodoiiuop{>er  or  uou-utugnetio 
liodiw,  alnaya  tii>amiyl  tit  him  a  inarvullout  <lifl'trdr«,  A>  Mgardi  tha 
Iirsiiifent's  rernaik  that  Poi>aon*ii  thMry  gave  no  hint  of  hTKlorub, 
thit,  he  thought,  was  a|>vti  Lc  tiuatlion,  fur  lb»  thrinry  refeis  to  oo- 
erclve  forc«,  nud  thin  in  h);iilurBiii.t  under  aiioth't  iiam«.  Caminf;  to 
the  suIiJBcl  of  rccaluceDM  Sir  William  wid    ihU  *»«  of  immou»o  im- 

Krtauue,  aud  oao  gf  tho  wotidcn  dulj  aluud  tuati^d  Lt  the  [iruiidvat. 
lliia  voancclioii  h«  wiahod  Co  add  tliat  luovt  uf  tb<-  nark  on  th« 
latent  heat  c<f  iroa  about  the  tottipcrBturs  ^t  whiok  rcf^alesconceooouft, 
had  Iwpu  done  by  thn  (irpsidrnt  himnelt.  The  ivlioa  about  the  ripple 
ill  Fig.  13  miittinu  further  tiivcMtigation,  ant!,  if,  iMuible,  a  erate 
»iiah  ox  Anilruwx  tiia'il  in  hin  (iiprimpntji  on  evaporation  and  couacu- 
Nation  ilioold  hr  doviged.  Tlio  mftiorial  fljist*  in  two  ot  more  lUITereiiL 
■tataa  at  the  aama  tamperatiiri<,  and  il  t1i«  cITixit  in  reveraibU  than  tha 
iron  itiould  cool  whilst  liMt  ia  bciiLe  ttifi-liod  t«  iU  In  conclusion.  Sir 
Willinoi  mggitabid  that  mivvral  {iViynicai  imipcrtiot  of  tho  malarial 
Hhoiild  bo  tnstod  slatioally  uliilil  it  vm  l;«|it  at  tecninnilurea  liltlo 
Htmvaand  little  below  the  irlltcal  one,  and  alH>  dnriiitc  the  Tsrioua 
atatcs  iu  which  ihu  nuitorUl  oiial*  at  Hit:  iiaiiiic  ccin{<cr.ititrp. 


I 


Pro!  Xwlax  sold  ho  wasflsd  to  wiiKriktuUta  the  sodatar  on  helue 
bvifurad  nilhduch  a  valuaUo  addrus.  lor  he  vras  sor*  aat  it  ha4 
Iwea  lio  lou  intareaCtn^  to  thoaa  llttla  ae<[Uuatpd  with  tha  enlgoot 
thiB  to  IhMa  familiar  ii,-jtk  revent  HwaroliM.  Ho  hlnuelF  wa« tiartiou- 
Urly  interetted  in  the  aiattor.  aud  wta  aiirprlaed  that  all  [ne  faota 
lelatillg  la  lua^-uotlntiou  liul  been  lo  di'aily  itati'ij  without  LMiDg 
the  word  "su9ce{itibiUty,"  or  tilt:  ejpn*aioa  "  int"ii«ily  of  uift^Iieti- 
tiation,"  ConiiuentiuK  on  tlie  enaT-noiu  aninunt  nf  !iyBtt!ri>ni]  cihihitud 
by  tha  allov  of  niokcl  and  ir^u  [PiK<  11),  I'tof.  I^wiuk  raid  h«  had 
looked  for  nyileroals  in  eimilar  allciyi  and  had  found  non(^ ;  now  he 
eaw  why  ho  faund  none,  ler  hix  uiperimants  were  made  botwe«n 
urdiuaiy  •tinoxphnHc  Iciii[>QralnrosBtid  212d'g.  F.,  whiUt  Ur.  Hau- 
kinMHi,  liy  inriitajiinii  the  rniign  of  tanincretiitn,  had  |MUuQd  llin 
rriliral  pniiitv  and  iilmwn  thu  hyNlcrcnii  to  nr  rery  grrAt.  One  other 
|<oint  he  wiahv<l  tn  nivntixn  in  ronnaction  with  a  piobablr  ta>tahilil; 
which  oxiita  wlian  irou  it  aahjectHi  tovmall  iaa}:a«1iNnji  forM*,  Tak* 
tbo  ordinary  c*irT«  of  magnotieaitioii,  IliU  may  be   diridvd  iulo  thna 

Krti«&«,0  A,  A  B,  BC^M*  Ki^.  14).  Thanart  0  A  hail  bMnahawn  by 
rd  Baflaigh  u  be  a  sinigbt  Udo,  and  fca  (th«  ^oahor)  found  that  jn  « 


tyy«yitia»a(inanrT«,wli«cfltlweonditiftiiofwndl«MM«wwMMrlbotly 
m»UM.  Um  p«rt  A  B  sboiUd  bo  wrtiM3  or  a»uly  lo.  Hi*  owb 
•xpOTainU  wre  iuil«  on  roiLi  from  300  to  400  dUmctcn  long,  uul 
op  tnfttiiig  ili«M  cn«thcm«ic*Uj  u  »11i[iK)ldi.  he  found  tb«l  Ui« 
nug»«b«iug  force,  II,  iihoiili!  l>u  mramrcl  from  ft  line.  0  ».  whioh  U 
pndtiMJIv  p4tt!lo!  to  A  B.  A  «miW  iMuli  bad  cjuilo  rcMiitly  Utn 
obUiDiH]  br  Mr-  Kigarok*.  who,  in  toua  ii^citaaaU  on  tli«  muneti- 
MluD  of  nickel  when  sobjoaUd  t»  in«oli»niM|  tirMiM,  h»d  suoaeedMl 
at  Icogthuiiift  the  ]iwl  O  i.  ooiuiaMBbl;,  utd  tl)«n  found  A  B  to  b« 
ptWUMilT  Mrtiod.  Ill  hw  own  (Prof.  EHrtng'*}  expMJtnenta  aa  iiaa 
M  foBoa  tut  bj  Up[)inK  •  rod  wtjlat  lubtectad  to  maaasdaliur  force 
•  p«n»«»UUtyofaaWOoonldbeobtab«I.  ^^ 

TTio  dw«i*non  um  wliourned  uutil  Lho  23ni  iost. 


In  Fig.  9  are  plotted  curves  deduced  from  the  for^^ing 
obgemLiom  that  show  clearly  the  ntt  at  which  energy  b 
given  to  the  tranafonuer,  or  ibtt  the  tranafortner  reitores 
to  the  circuit  at  all  points  of  a  compIet«  altaroation  for  Ibe 
HvenU  conditJoiie  under  which  the  iranafonaer  was 
operated.  The  curves  themselves  show  so  clearly  thia 
particular  part  of  tha  iwiformance  of  the  tranaforaier  that 


TRANSFORMERS.* 

BY  HARRIS  J.   RYAN. 
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'  l^r  rMd  before  tho  American  laititMe  of  SiMlnoal  BniiBaen, 
Hmr  Vofk,  DMwiubCT  17, 1888.  ^^ 


Tir..  9. 

nothing  need  be  aaid  abo«t  them,  except  to  give  Che 
pcrcciita^jea  of  the  vrorlc  given  to  tlio  transformer  tJiat  ia 
roatored  to  the  circuit  tty  it  under  the  several  foregoing 
conditions:  open  circuit,  6'8  per  cent.;  one  lamp,  3-9  per 
cent.;  five  lampe,  -96  per  cent.;  10  lamps,  -36  per  omt. 

The  above  oWrvations  and  data  are  ample  wheremtJi 
to  compute  tbe  various  losses  of  energy  that  take  place  in 
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the  transfonner  under  the  HeYemI  load*  and  iitidet-  no  load, 
and  the  deduction  ol  Uie  curio^ikutiding  efficiencies.  These 
valuoa  bav-Q  been  omputed,  and  are  given  in  the  fotlowiiig 
taUo. 
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Proper  oorreotiona  have  been  applied  (or  the  two  km|>e 
in  geriee  witli  tlie  primarj  of  the  ti-atisformftr. 
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*  Thn  vaJne«  );>*<>■  io  t^ii'  oolviua  likTu  ii»t  bwn  cotrccUd  For  Lhc 
tvo  kiur»  in  aerira  with  Uie  urilimry  for  tli*  Tint  three  cobtlitioua  Uiil 
tho  one  Ump  that  wu  iiwtl  for  the  lut.  With  10  Ifcm|e,  whom  oiie 
Ikinr  WAK  tued  in  th>0  priuisry,  ihii  corrfotion  &moiint«  to  >ii  iiinrromi 
of  ttc  Bwoniiwy  E.M.F.  of  5  per  eeot.  Ou  open  drciiit  Mil  ou* 
hmp  it  u  nn^IiKiM"  nudSimr  i:uut.  iin^reaau  Cor  Am  laiapn.  When 
thi*  comctioii  in  np[)1icil  tlm  tlnip  uf  3'6  volta  ubuiDUil  ia  vvtiAt  WM 
ehaerYtd  by  direct  incHuronioiil  on  ttii!  sucimdary. 

(Tc  be  eonelttdgd.) 


DOVILO'S  VOLTMETEHS  AND  AMMETERS. 


Tbe  accompanying  is  an  illuatralion  of  Dovilo's  volt- 
meter, an  insti'Uiii6nt  recently  introduced  hy  the  General 


Electric  Company.  It  is  tbe  usuaj  gravity  type  instniinent, 
but  ita  great  advantage  over  others  in  exiatence  oro  evi- 
denced by  the  sketch-  It  is  mounted  o»  a  caet-iruti  haaa 
inside  a  iiubstaiitia.1  metal  cover.  The  dial  is  Sin.  in  dia- 
meter, and  by  an  ingcniotis  method  of  fixini;  the  |>ointer 
a  veiy  oj>cn  «<5ilo  i«  obtaintd.  In  an  instrument  niadiuji; 
from  0  to  2i  umporeti  a  Jin.  a|)ac«  between  oach  amjiere  is 
obtained,  wuilst  an  iiistrunieut  nuigiug  from  50  to  130 
volte  allowi  as  much  space  aa  lin,  for  every  10  vullv,  thus 
leaking  it  [nrticularl^  suitable  for  central  stations  or  targe 


engine-rooms,  where  the  poMibility  of  r&ading  an  instru- 
ment from  a  distance  is  often  of  the  ^reat«at  im()ortanco. 
In  common  with  other  ^favity  type  tiiatrnnionLit,  it  doea 
not  require  rocalibration,  and  cuii  fie  left  with  the  current 
on  coiilinuoualy  without  harm.  Ammeters  for  measuring 
curroDt  are  mode  of  the  same  o|>en  design. 


ELECTRICITY  Df  LONDON  STREET  CARS. 


A  para^niph  in  the  Duily  Nfu'n  has  nTrcmdy  annmincei]  that 
one  of  the  nietroiJoiitAa  tramway  ccMiiimiiieH  is  nppljiiig  for 
parliameiitiiry  powers  to  run  electric  can  uvur  it«  wlioloayatem. 
Wu  hitvo  to  add  that,  there  u  tn  course  of  (oniiiition  a  large  nxii 
inlluvHlial  oiiniwuiy.  kilIi  a  ca]iital  of  half  a  miUion,  for  tlia 
inlxdductiitii  of  ntoctm'  "  Irnotiun  "  thmuKhout  an  ext«iiaive 
raffi'^n  <)f  <he  metro rii>]ia.  Wo  Imvu  Ui  im}',  further,  that  Livor- 
pool  is  about  to  iiiaka,  irith  electric-  uani,  suoh  a  h^viniiiiig  as, 
cunsidorins  the  respective  sizes  of  tim  two  towns,  will  jirobafaly 
for  R»iii«i  tini«  leave  the  Luiidonera  a  go<Kl  way  behind  thit 
I.irurpudlifiiiM.  Tho  Liverpool  people  are  k«<iii  fur  the  n«w 
iiijulc  'if  ](iLMnniti(ni,  Til  cvrtnit)  iidvn[itaf;<34  which  they  ]Kim4Mii, 
ill  rospout  of  uheap  niw  lOfiUjrinl,  wu  will  refer  further  on. 

At  the  present  time  Lho  LivurrHMii  ( 'nited  Tntmwaya  and 
Umiiibui  Company  has  a  roujwa}'  ol  61i  mites,  nvor  which  «l«i- 
t-ndty  will  by-antl-by  supersede  all  uther  forma  of  motiro  force. 
Let  tut  see  what  the  Lnndnn  mileages  ar«.  The  North 
Metropolitan  hns  41  miUui  of  double  track  ;  tho  London  Trum- 
w«y  Company  has  lO^itiile*  ;  lho  ljoiirt<jn  Southern  iibout  5  ;  tho 
I>Diido»  Street  12J  ;  the  North  I^ndon  12 ;  the  South  London 
131  '  **>"  Southwark  and  D«])lf.>rd  6^  j  the  West  MotropoUtan 
8^.  Thus  the  tiitjil  length  of  (lie  tramwaya  In  London  i*  juat 
within  110  miloa.     Thelaat-named  comiwny,  tho  Wcct  M«tro- 

filibsn,  iaanxinua  to  tiao  electric  inotora  in  plaoo  of  hones, 
he  North  Metrnpolit^n,  the  Urgeat  vt  thuui  all,  ia 
looking  to  a  near  future,  wherein  ite  2,618  hoT«oa 
will  in  like  manner  be  diaplikood.  and  made  arailaUo 
for  other  kinds  of  work  not  tcs»  usvful,  but  much  len 
iiiuidorous  than  street  "  tiactiuii."  It  is  oalcuUted  that  tJio 
introductiun  of  the  etoctric  motor  would  lib«nttc  25,000  hoiaea 
on  the  existing  tnunvi-nyi  throughout  ihe  United  Kiniplom. 
The  importtumo  of  this  rctult  will  be  apparent  from  what,  in 
uur  recent  Mriea  uf  tu-ticleo,  wns  enid  ubout  tho  growing  bcu city 
of  good  hones  for  miliUiry  and  uthcr  purposes.  Considering 
the  infinite  variety  of  uses  tu  which  it  iniiy  Iw  Applied,  elec- 
tricity na  «  motive  force  haaa  far  Kroater  future  than  electricity 
as  A  lighting  uguiit.  Wo  hope,  before  we  are  dime  wttJi 
this  fascinating  thouic,  to  show,  at  least  in  outline,  what 
are  ita  capabilities  in  "the  service  nf  man."  In  the 
present  article  we  dual  with  ntrcvt  oars  only.  The  ooune 
of  progress  from  tho  loss  perfect  syaienis  nf  loconititinii  ia 
shuwu  UI  the  hiatorr  of  Amoricau  street  tract  ii.ti,  Brane  IS 
years  B.fo  New  Yorlc  streets  wore  crowded  with  omnibuses. 
The  uiuiiihuMui  hire  dinnppenrod,  and  for  the  use  iif  the  new 
kinds  oi  carriiiKes  Now  York  pimscssus  300  miles  of  tramways. 
Philadelphia  poaBesses  4(0.  In  the  tinlurAl  coune  of  dovolop> 
mcnt  tho  improved  roadway  coniea  first.  For  h  time  huneaare 
iiaod  im  tho  street  tails.  Then  cornea  steam  or  wlie-rope 
"Ii4ulii4^'e."  ButaouncTor  later  the  substitution  of  a  ataam- 
engine  for  a  team  nf  hnrses  provee  an  unendurable  iiuinnce. 
Tho  otherdajf  a  [lublk  mcotiiiji,  held  Ht  Finsbury  Park,  pre- 
nuunced  indignantly  Against  the  inocmvenience  caused  by  the 
nUAin  cars  in  the  rpj;i<iii  of  London,  and  during  the  discussion 
tliondoptiniiof  electricity  wu  rccommeiiderl.  We  know  of  a  stenm* 
car  comtwny  which  liaa  35  engines  to  its  27  oars.  Tlie  elocLrio 
car  would  do  away  with  Ihe  hnnlienng,  dirty,  noisy  engines  at 
one  swoop.  This  is  wfint  the  AinvrieaiiK  are  doing.  Leas  than 
two  ycnrs  ago  they  had  22  electric  Lmiiiwaysnt  work.  lieFore 
very  long  tlm  e.lectric  tiii>tor  will  be  in  iiiHlinpntiHt  [Hissowioii  of 
thoBCores  of  iEioii9iniidi>  of  miles  of  street  rntls  in  Urn  citina  and 
towns  of  tlie  United  Stwtw,  Agniiist  tho  22  enterprises  in 
America,  we  liad.  at  the  time,  mUy  four  in  England — one  in 
Portrush,  one  in  Blackpool,  one  in  Brighton,  nnd  one  in  Best- 
Imwk,  Wb  have  now  to  add  the  "  Electric  Truetion  Company 
Limited,"  which  kt«!y  begun  operations  ou  a  siiinll  section  of 
the  North  MutrotKihtsn  Tramway  Company's  system.  This 
eloctric  company  haH  six  cars  at  work.  It  has  victoriously 
p.issed  itseiperinient&l  siayo. 

Very  few,  indeed,  of  ilie  4,000,000  inhabitAHtB  of  London 
have  any  notion  uf  what  the  experiiiiGiital  stage  meant.  For 
one  thiiiu,  it  meaiht  five  years  continuous  muI  enstly  nffoi-t,, 
more  or  less  rvsemhling  a  groping  in  the  dark.  The  gr<iat 
problem  was  how  to  invent  mi  ofoctric  mechanism  which  should 
contain  Lhe  greAtest  amount  of  force  with  the  least  possible 
"  IiiakagP,"  in  Iht?  siiiatlest  space.  .Is  the  result  «if  long  and 
|iatieui.  tnnt  oamw  the  Immisch  motor,  so  cAlUtd  sfter  its  in- 
ventors, whuM  wonderful  feats  in  the  inl?vKluction  of  oleclrio 
force  into  tho  undor-wnrld  of  miner*  are  now  well  known  to 
soientifio  and  commercial  men.     The  immisch  motor  is  pro^, 


nonnoed  fay  oompabenl  Judges  to  be  by  txr  the  bett — 
ihat  u  to  U7,  the  OMBt  oampMt,  handy,  sii<3  ec«uuiuioal— «v«r 
applisd  to  itreet  tnotion.  The  Ecientitic  people  having  been 
Hti«fi«l  with  it,  the  quovUon  wm  how  to  Usui  it  on  the  public 
hJj^wiji.  Thi>  North  HetropoUUii  C»in|Miiy  promptly,  And 
with  It  vann  milightoiiod  int«niBt  in  thia  new  iiupn>i-oiiivtit 
vhivb  th«^  hftva  iiuiinUined  over  tiuco,  pUcod  nt  tho  UiMH>u)  (if 
the  elvctricuiu  the  tramway  ■coUon  exteu'dins  from  Cnniiing 
TawD  nilwaf  station  to  Greongate,  Wusbavr.  la  choosing  the 
moat  dilBcuh  and  mcsl  cnntiy  tactitm  in  their  vhnld  syatani,  tlie 
North  Metropolitan  Comjiiiny  <li<l  wimily.  Thu  wi irking cnjueity 
and  Mtviitg  value  ot  tliu  unw  uioiteuf  Iixrr.wiliitiiHhoulir beUuitod 
to  t]ie  ntmoft.     As  a  matter  of  (act,  the  Ciuininu  Tnwii  nroeii- 

Cwotjon,  taken  by  iCaelf,  would  nei'er  have  paid  the 
th  Metropolitan  Oompany.  The  leases  upon  it  were 
oovand  by  the  geu'^ral  profit  ovar  the  viitirv  HysMm.  The 
B«w  Electric  Cu-  Company  iiuderUKilc  to  wurk  this  hccMdii 
el  the  Une  at  the  rate  »(  d^il.  per  mile,  jwying  tU  own 
driven,  and  leaving  to  tho  Korth  Mairiipolitjui  Compnny  nil 
profits  above  that  ngure.  The  undertaking  has  Iwun  oo;nplotciy 
■DODoaifnl.  Uf  ooutao,  considering  that  tliis  section  is,  as 
■Irvady  said,  the  wont,  it  follows  that  the  Kluctria  C»mpnny,  if 
it  had  the  entire  sj-st^im  U>  ruit  over,  could  vcr)'  wull  »fri<rd  to 
do  tlie  work  at  n  tniicli  chenpor  mte.  Tho  avoraji^it  coat  of  h<>r«u 
tnotiOD  over  tho  North  MetropolitAn  system  may  he  taken  at 
64^-  per  mile.  Bat,  taking  the  wh'>le  of  London,  there  are 
much  higher  averagea  than  that.  We  cannot  ni  Ihis  moiiieitt 
raitj^  tlM>  HgncM,  but  we  b«li«r«  that  a  ponny  pur  mile  redtic- 
tton  in  its  woridng  expenses  means  to  the  North  M^tropnlitan 
Company  an  addition  of  itbout  £36,000  to  ita  annual  inoomo. 
So  much  f or  th«  Sitanctal  valu«'>f  BlroelLK-Timotion  hyel«otrieitj. 
W«  have  visited  the  Klectnc  Car  preniisee  al  Ureengate. 
They  an  a  tcwtsrorniod  mows.  In  place  vi  horsoe  there  are 
oleetno  batteries;  muacuW  "  ouergy "  hna  given  place  to 
olectrio  "current'' 1  tlio  "dynamo"  nss  tuperaededi  the  box 
of  oats  and  chopped  luty ;  the  "coll"  takes  on  iCa  "ohai^^c" 
where  erstwhile  tho  friend  uf  man  crunched  his  Kniii: 
and,  instead  of  Iho  liuht- breeched  KliibJoman  with  his  sleeves 
up,  and  his  bnooa  about  his  hips,  and  his  faniiliiu'  taUt  of 
*'  'oasee,"  there  is  tho  eloctrioal  foroimm  who  in  strung  on 
"volts"  and  "amperee,"  vriiv  apoaka  mathematios,  whu 
looks  to  the  "  inaulabioti  "  of  hia  wire*  where  his  forerunner 
wodld  bsve  ounyoombod  his  cattle,  and  before  whom  the  uiisui- 
mitifie  aland  anahod.  An  ombodiod  mystery,  on  inc«nintod 
talc  of  aciunce,  is  this  suocoasor  vl  the  nUbloman,  ii*  ho  sinnds 
there,  with  his  hands  in  hia  piiabvts,  bf/tt.  t>j  6ft,  in  Iub  buuts. 
Question  hiu,  if  you  may,  uvercuming,  if  you  can,  your  nut 
unnatuml  shyness  ;  but  dutt  t  contradict  him,  Icet  peindventuro 
yoar  intellectual  sterility  bccumoth  inanifeat,  and  ho  sittoth  him 
down  in  the  chair  of  tho  scornor.  Ho  huth  not  oaught  lori/kth«n 
with  a  book  :  hut  ho  h»th  done  more,  ho  handletli  witli  easy 
famlliaiity  tha  most  torriUc  futon  in  tlie  univetsa.  Imbibe  his 
wtadonit  but  if  vmi  mean  to  parley  with  him  first  take  a  moiitli'a 

Kid  bard  pina,  uy,  at  Tinuielnvum's  new  book  on  Dlectrioiiy. 
B  {orogoing  nfloobions  apply  to  ororaoors  in  goiiomJ. 

And  now  ^r  our  trip.  Bub,  before  wu  etiirt,  lot  un  cast  a 
riaaca  around  the  dep^-  A  car  has  just  oomo  in  Ur  he 
''  ohargod  "  afresli.  It  in  shaped  osactly  like  any  other  car. 
Down  oome  half'^-dooon  finpa.  or  small  douis,  along  its  aide. 
Out  oomo  the  half-a-duzon  sote  of  oxlianatcd  oells,  and  on 
Main  are  thrust  by  the  attoiidnnt  in  cliatge  as  many  fully- 
oaarged  odls.  Then  up  gu  the  little  doors,  aud  the 
oar  boka  precisely  like  any  otbev.  The  colls  arc  ooncoalcd 
below  tho  uuido  piawngors'  teats,  The  whole  opentioB  lasla 
only  thrco  minut<M  ;  and  when  bite  interclmiige  of  cells  takes 
daoe  the  oar  can  run  96  mtloa  before  it  roquirea  a  freah  charge. 
The  electric  curront  is  generated  on  the  premiaaa  iu  the  aamo 
way  sa  in  the  electric  lighting  stations  deecribed  in  a  former 
•ansa  of  artictea.  When  gonomted  tt  ii  "eb^red"  in  the  coUb 
above-named.  From  these  cells—hidden  henbatli  tho  aunta- 
the  current  runs  to  the  "mutor"  beneath  the  lloor 
and  butwoon  the  wheels;  Ihoro  the  "current"  boeumtA 
"mecfaanioil  force,"  aud  tho  "motor"  seta  tho  whecla 
booing.  With  Iho  appropriate  moclianism  thin  "ourrcnt" 
would  inaaifett  itaelf,  not  ns mochanioal  forte,  but  ns  liichtr— such 
•a  w«  have  formerly  desdibod  it.  Iu  fact,  thin  Protean  force 
IMumes  the  two  gulsea  on  the  luilfaauiu  car.  Tliv  current  not, 
only  turns  the  wheels  ;  it  also  takes  tho  farm  of  liitht  inside  the 
Incandescent  lamjia,  under  which  as  you  nt  inaido  the  oar  you 
may  read  the  sinallast  print. 

We  gUde  out  of  the  station  iioieelesaly,  away  inbt  the  high 
road.  Tha  car  oa»  run  at  a  siieed  of  20  miln  an  hour,  but  of 
floiuae  tiku  is  not  permitted.  Tha  facility  with  which  it  can  be 
I  naniinilaled  ts  surpriaing.  In  an  instant  it  can  ha  made  to 
entwl  along  at  a  aoad's  pace,  or  gu  away  at  full  sjteod.  Its 
driver  onoodrorea  "'bus."  He  much  prefers  ductriuity  to 
et{uino  muscle.  And  he  learnt  l»>w  to  omtrol  his  electric  car 
■ttbout  any  Iroublo  in  two  or  three  days'  time.  On  thia  section 
of  (Jia  tramway  there  is  a  very  stiff  gntdiaot.  The  electric 
car  pMs  up  it  witti  tho  gr«at«8t  eaaa  In  going  down 
Ibe  ineliue  tho  "currant"  is  turned  off;  the  car  goes 
hf    its    own     Biomentum,     so    that    "onergy "    is    Bav«d ; 


whereas,  evon  with  the  drag  on,  horaca  would  have 
had  to  run  all  lh«  same,  thus  expending  thor  aDeivy  nse- 
lussly.  Each  electric  ear  h&a  displaced  60  hone*— which,  how- 
ever, have  found  employment  elsewhere.  Each  eleotru  ear 
carries  62  piuwmgen,  including  outsiileaand  insidos.  And  eaah 
car  can  be  used  aa  a  locomotive  for  ordinsry  can.  A  new  alsc- 
trio  car  can  be  built  and  fully  e<^uip{)«d  in  about  10  weeks  ;  an 
ordinaty  horse  car  can  be  converted  into  an  eleetrie  oar  in  four. 
Of  these  horae  cars  the  North  Mefcropalitan  Company  owni 


SUCCESS  OF  THE  BRADFORD  ELECTRIC  LIGHT 
STATION. 


« 


Dradforrl  Town  Council,  which  was  the  first  corporation  in 
tho  kingilnin  to  establish  wurks  for  tho  commL'rcisI  supply  of 
electricity  fur  lighting  and  trade  purposes,  haa  met  wiLh 
such  auccoas  in  its  exiivrimcnt  tliat,  altiiniigh  the  installatlnn 
waa  only  inaugurnlod  at  tlie  end  of  Rept«iiibor  last,  and  the 
area  of  supply  is  for  the  present  confined  to  a  tiuarter>mlU 
radius  from  the  centra  of  the  towii,  the  demands  ara  greater 
Llian  llic  plant  can  supply.  At  the  monthly  meeting  of  the 
Council  on  Tueaday,  Alderman  Frctlerick  PrioslmHii.  clialmian 
of  the  Oaa  and  Eliwtridl.y  Sujijily  Committee,  pro|xi«i!d  the 
adoption  of  a  resolution  authonsing  llie  expenditure  of  £10,000 
in  extending  the  plant.  In  doing  so  he  reminded  the  Cooncil 
that  some  few  weeks  ago  the  committee  obtained  permission  to 
seciira  additional  borrowing  powers  to  the  extent  of  £}0,000,  aad 
moroly  nwHit«d  the  iiispnctor's  forninl  r(>{K>rL.  When  tboy  started 
tho  installation  at  the  end  of  Sopteuibtn  thuy  had  only 
demands  for  330  ampercd.  but  they  wore  now  supplying  1.520 
amperes.  Thia  had  exceeded  the  most  aanguiue  expectations 
of  the  inomborB  of  tho  Council.  They  hod  now  incroosod 
(lemArids  which  they  could  not  grant,  as  alroady  the  apparatus 
wiu  somowhat  ovorstrainM.  This  boing  tho  stnto  of  afEttrs,  the 
commitlco  was  anxious  that  ere  next  winter  came  round 
they  should  be  able  to  supply  tlio  duinaud.  Beaides  the 
outside  application  they  had  also  had  a  re<iuisition  through 
tho  Mayor  from  the  Kscorder  xsking  for  Iho  electric 
light  being  placed  in  the  Borough  Court,  and  the  Sehoni 
Board  also  reouirecl  it.  Thu  only  thing  ho  was  short 
of  to-day,  said  the  alderman,  was  a  fiiutncial  statement.  The 
buUcUnga  erected  were  sufficient  for  supplying  four  times  more 
electric  hght  than  they  did  at  present,  and  cnnso^iiently  (lie 
lixin){of  further  appfiratus  would  go  towardfi  making  thn  system 
par.  At  present  they  ehaigod  5d.  ner  unit  for  the  electric 
liglit,  but  if  chat  did  not  pay,  it  would  he  their  dear  duty  to 
increaso  the  price,  Mr.  I>.  Barker  seconded  the  reselutioii, 
and  said  he  had  eveiy  reason  to  believe  that  if  the  committee 
wore  not  makins  money  over  the  eloctrieal  works  thoy  wore  not 
losing  any,  and  ne  thought  tho  nropivcd  extension  a  wise  move. 
iix.  Aalloway  opposed  Uie  resolution.  Ho  said  that  when  the 
electric  lightmg  scheme  was  fiiat  mooted  tho  exponditure  was 
to  be  limited  to  £20,000,  but  now  another  £10,000  waa  to  b« 
spent,  and  there  was  a  furthor  £20,000  in  tho  baelcgmund.  Ha 
thought  the  committee  ahouUl  stay  thoir  hands  untU  thoexperi- 
ment  had  been  fairly  tried,  and  it  were  seen  if  it  were  a  finan- 
cial sucoeae.  Hr.  Newboult  expreased  eatisfaotion  at  the  pre- 
Dosed  extension  of  the  electric  lighting.  It  would  bo  a  great 
boon  to  shopkeepers,  who  now  suffered  very  much  in  health 
from  the  vitiated  atmosphere  caused  by  tho  uao  of  ^u.  Mr. 
Shackleton  criticised  the  construction  of  iho  olootrioity  works, 
»nd  argued  thnteoonomy  Mid  good  judgment  bad  not  boen  ahowu. 

Aldenuiui  Priflatman,  in  anawci  to  31r.  Qalloway,  osid  that 
gentleman  ueod  not  have  auy  fear  of  the  electricity  norlis 
swamping  the  gas  works,  and  pointed  out  that  during  tho  past 
six  montHs  the  consumption  had  increased  at  the  rat«  of  6  per 
cent.— Tha  miautos  were  tlmn  adopted. 


COMPANIES'  MEETINGS. 


UNITED  RIVER  PLATE  TELEPHONE  COMPANY, 

Ad  «xtr>«nliui.iy  ^uotAl  nir>>tin;.-  oi'  tlii4  C.t>uip*oy  was  held  ea 
Tlitirslsy,  at  Wlnehesbtr  Houm.  QU  Biywl-itreet,  LanI  ThuHow  tu 
thu  i^lisir,  to  conaUler  naelutions-  (Ij  tor  clio  craatian  and  Inne  of 
Uebeiitutm  or  ilehenturn  stock  providing  for  tha  psymeut  or  priadpal 
sums  not  otcccdiDg  ill  the  ^ggngtU  £2b&M0.  provided  thst  w  luug 
ss  auy  of  the  esistjag  debenturse  which  tall  das  on  laauary  1, 1907, 
shall  be  outstanding  or  uocanoslicd,  "  the  neuiual  amount  ef 
tho  Dsw  debontUTOs  or  dcbsniure  stock  frou  tins  to  time  issued  nnder 
this  rssolutioD,  logsthoc  with  tha  iMniiiul  afflount  of  th«  exlstlag 
dobsniuree  so  oatitanding  er  nLc«uo*lled,  diall  not  eioeed  tho  sum  of 
£200,000  "  :  and  (2)  suthoirisiiig  the  Dtreotora  to  rcilemii  all  or  auy 
of  the  oxuting  ilobcntuies  by  oiohauKing  them  for  any  ef  tlia  uew 
dobtntutes  or  debcoturs  stuck,  er  by  payuMiiti  in  sash,  or  in  sucli 
other  msDnsr,  and  at  swh  prnuium  or  r>|p  of  •xobsofs  aa  they  •hmild 
think  expadivat,  and  peiiiiiae  thu  i^M  of  the  new  debsataret,  or 
deh«iituT«  stock,  auiheruiiig  the  DireLtots  tn  boi  row  en  «i*ob  tsnn«a« 
they  niighl  tliiok  lit  auy  ninnsyt  fi>r  thu  parpen  of  redosaung  any  of 
tlie  existing;  debeutnns,  er  for  any  otlier  (Hirpossi  of  the  Coiu)aay. 
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The  Ctetrmm  lUUi  Uut  tfc«  ol^Mt  ol  the  toMtliiK  wai  to 
kUthoriM  a  finKseUl  optrftdoo  «f  twofold  rlgnibaineo.    In  Ih*  fint 

ihlac«.  it  ituioincrMW  tt)«  varkltigatpit&l  bjt  thaniin  nitw  rnqulrad 
sr  tlio  •xtiiad«d  opanticmt  of  t}ia  Oomnaaf,  Mil,  ■acondlv, 
to  oaablo  tt»«in  to  talcr  that  appoitanity  of  redn-:iDg  Cne 
rata  of  intarMt  iUty  paid  on  Chair  dcbentitrM.  Tho  ptc- 
MQt  podtioa  of  tba  Company  <Ui  not  juaiifV  tbair  oon- 
tiDBiag  to  alloiv  7  par  oast,  on  thair  dabantiira*,  anU  tb«j  funud  tl;at 
Oun  Tanld  ba  no  diffi^nlt^  ia  wnvartinf;  thain  into  a  5  ji«r  t ont. 
e}iUBa.  The  net  mult  of  tli«  operation,  when  it  wis  oarriad  out  to 
th«  ext«Dt  the;  propowd  at  the  pr«unt  time,  vonid  ba  tA  Rive  tho 
Compauj  an  iiaiui  of  £16&.000  fur  ati[y  £500  a  vsar  mora  thau  Ibey 
now  paia  for  the  uw  of  £100,000'  He  thonghl  that  tUat  in.i  a  wiy 
EaTOiirable  iiu(bU<;ial  u-iKiat-ioiL.  Whao  Omj  begau  btisiuutn  ctarlj' 
thne  jeara  ago  the  number  ol  th«  euLaaritKm  wns  5,SO0,  tliu  capita! 
bring  £SSO,Ou)  m  iharva.  atid  £60,000  ia  debeuturM.  Th«  tuimbiM 
of  nibacrfben  on  October  31  lai>t  at  Buunoi  A/ru,  La  Plata, 
and  Hoaaria  wan  47  i<ev  voixl.  iiioiu,  auJ  the  preaant  oapital 
wa«    X2dO,000    in    alumi    and    £100,000    iu    d«IienturM.      Tlie 

r'lion  of  tbc  Coniiianj-  waa  now  rory  oiuoli  stmomr  tlian 
taa  when  thcj  Ukbo  work.  Ttioy  liad  btea  aakcd  ilio  nti- 
taatad  oatt  af  tlto  p(0)>iM*(I  Inink  line  batwiMD  tlucuoii  Aytm 
and  Boaario.  Ha  noiilj  only  uy  thai  thn  (iwt  wetilil  ikjiKiid  on  cif' 
MUiutancM.  Thv  tniok  line  wuutd  follow  ttm  lin«  atthH  micifiliiig 
railway  between  Buenoa  Aynt  and  llwano,  and  lie  conld  otaura  them 
that  it  would  bo  CoDttrucledou  tbc  moal  omDoiairal  iirindnlca  oon- 
aiatCDtlj  with  afflcionc]'.  The  HtraorJuiarily  high  rate  or  tif^A  at 
Busnos  Ayra  bad  aurtallod  thotr  diridoud  liy  u«ai'ly  ouu-half  at  tUu 

Eieaeal  tuua,   bitt  Ite  ( bought  It  iiinat  be  «>tU(acl«ry  to  th«>  eharc- 
aldara.  on  the  whale,  to  sea  that  the  procpority  of  tha  Company  had 
enabled  it  to  witU»laiiU  so  ffti?M  ii  itniD. 

Ob   tliB   uiotioii   (If  thu  Cbalrman.   wgoiidrd  by  Mr.  J.  iTrtOt 
OMUianfty,  the  lutolatioiii  vcre  unaaiinoiuljr  iiKfuiI  to. 


NEW  COMPANIES  BEGISTERED. 

FowUr.  LAn(HUt«r.  atm  Co..  Llmltail.— K^<;istonxl  by  Trancift 
Mini^hlti  VouIm,  2.  Metal  Exchaugr  buiMlu^^n.  l^.C.,  nitb  a  capital  of 
£^000.  In  atiaiu!)  ol  £10  each.  Obj<«t:  to  caiiy  i>ti  Ih«  biiKiDeai  uf 
(i!i!clrii--al  Miciiiwri.  luaiiuhcLurew.  and  ooutiiu^tui-n  iu  Hic  Uultud 
Kin^oiii,  or  any  Fuch  ixiutitry  ui'  pine*.     Th«  thsl  tiitbacriLtr?  arc  : 

Sliarea. 

Arthur  Maolienxlf ,  Templo-ehanihrre.  TL'iiijile'areuua,  E.C. L 

A.  E.  Shicl,  30,  Dayton-Ktove,  Pucbhara,  S.B 1 

HorWrt  H.  ColUna,  67,  Lombar^»C>v<t.  E.C 1 

C.  W.  Kavrliiiion,  11,  LinM>lD'i-inn-li«til«,  W.O. • I 

W.  U.  Pyke  Mtiai  K):diBU|i«  biiiliiti^.  E.G 1 

R,  W.  ttuiiKor,  11.  Lincoln 'x-iiiu-ii a IdN.  W.C _ 1 

C.  A,  ElpKiil,  iS.  Ijiiimlri'vinn-ficlila.  W.C 1 

TUe  name*  of  tliv  firnl  Diieolora  «ball  ba  omotnatod  in  writing  b^  ■ 
tn^otitv  of  the  *uli4(Tril>era  to  the  m»inoraniluin  of  amooiation. 
QeoTKe  Vaugbao  Fevler  aad  KdwanI  Win.  l.tT)oatit->r  ehali  be  the 
flrat  mana;,')!!);  dlrw-Uin  uf  the  Couijiauy. 


CItY    NOTES. 

Bratlllan  Submartno  Telagraph  Company.— Ttie  tralHc  toedpbt 
(or  tho  avnk  tailed  .I^iimuij  10  *  in  mint  in  I  t(i  £5.728, 

WaaMrn  and  BradlUui  T«lacrnpli  Company.  The  rutcipta  Fur 
the  iMst  woek,  after  de'IujtiiiK  tlia  lifth  p&yablu  to  the  Loudou 
Hatino-Braxiliaii  Coiii|>ati)',  verv  £\l,4J4. 

Eaatem  CxtenaloD.  Anatralaala.  and  China  TeloKraph  Coot* 
pnny.  Ltmltod.  — ThU  Ci>iii|iniiy  nullify  Ilia'  tin'  inlPiiutl.  nii  Ih'ir  nix 
per  cant,  >l''l:'rDtui'v\  dun  Ftibiuar)'  1  next,  will  be  iniil  on  and  nftDr 
that  date  at  the  Oon'oliilatrid  HanK,  &2,  Thrfaduee'llc-atrett,  K.C 

Dir*M  Unitod  8tat«a  Cabia  Company.  UmltaiL— The  ntport  of 
thia  (.■(Hll^ml^'  fur  Ihn  lix  (ii'HiIIih  fiuiw!  tlruuiriljir  il  lUtea  that  the 
TDienne  (still  subduct  t<i  iwinionl.  altur  'luihirtitix  ollt-]iayni»ntM, 
amnnnteil  to  £43,356.  iif^ainii  ClVI.IS'I  (afu^r  HJinitar  rleduotiona). 
Interiin  diviileadv  ot  ia,  b>i,  rcritiarc  foir  llin<(iiatti:r  'ododl^eptctiilMT 
30,  and  of  3*.  M.  par  iihara  for  lh«  (jiiartcr  cikUhI  l)is.>«tnlmr  51,  to 
«th«r  amouDtlBf;  to  £21,249,  tiave  batm  dNlaniil,  and  £8^17  liai 
buitn  earriw!  fcirwani. 

JUatrrn  Talagrapb  Companir,  Llmltad.  — Tli«  nport  for  tbo 
batf-year  endpii  .'^[•to'ubEii  JO  ntaic-i  Lbil  the  r«veni](t  ainouuted  (o 
£561,014,  (rom  wiiiulj  sn-  iK-iliiutuJ  j;:ST,7S0  fur  tli<!otdluuy  cK|ieii9es, 
and  £4d,634  for  t  i|itjii>dil.iiir  r«lAti»£  lu  i«|Mirsaiid  rauoivAln  ul  ulileH. 

irhidi  ifrad'liKl  £974  i>t<.<u;iht  buui  the  i>tvovdiup  lialf-jvaf,  making'  a 
total  available  balanoe  of  £209,699.  I'rom  ibu  1<alaiiev  thirc  have 
been  paid  :  Intereatou  dubeiittirAi  aiid  ilcil3«iit»rB  iioek,  diriilnsil  on 
pafersnoe  abates.  au«l  tuo  intarim  ilitiOeuilH  of  Zi.  bl.  [ki  abntr  rwli 
on  wdinary  aliaroa,  laavliij;  i:61.1&l.  which  it  r^nipil  lunran). 

OompanlM  of  tha  Hontlt.— llie  fullowiug  eleclrical  ooici-aiiiM 
liavo  )><«ii  rrj{iiit*rrd  inuring  thn  jiait  iimnlh  : — 

Binningbam  ElMtri<:  l^upply.  Limits],  £5  iharw  £100,000 

Eleotrical  Staudardirsinj;.  Tastiuj;,  and  Traiiiiit^  liiiititutioii, 

limited,  fiiahaw* ., 10,000 

Toniga  aiid  Colonial    Kloclrical    Powor  Sloraf!*  CeninavT, 

Liinitad,  £5  iliaroa 100.500 

Hoina  Brna,,  Iiimitod.  elcctdciaiu.  £1  Aharae G.OOO 

indicate  of  Eloctrical  BnginMra,  Uiuicod,  £5  aliaiot 10,000 

trn-tAMTo  am/  DittriH  Si^cUh  Snupl*  ComMuv,  Iiniite.1, 

d:S  tAsna, 20,000 


PROVISIONAL  PATENTS,  1890. 


tmvtvnmmU*   tar    miUatiai    oarbona   in    am    lamps. 

Ma«   Bioiwanger  and   WillSaiH  .Uha  Croft,  45,  Chapel. street, 
St! fori!    Marichcstor. 

ImproTamonta   In  ataotrlo  motor*  and  dmnmi 
maolunaa.    .luhii  UopkmNon,  Bdwanl  Uoiikiiuton,  and  Oeoigs' 
AiiD«ley  Grintllp,  47.  Liiioolu't-lou-fielila,  London. 

■    J*>rAiiT7. 
An    improvamant     In    tolopliona    awlt«hb«arda.       Alfred 

Wlullty,  U»l«by,  no»r  Warrin^jton,  Lhstiurc, 
ImproTWnonta    la    draanio-elvetrlo    mmthln^r         William 

Palc;oner  Km^,  154,  St.  Viucsnt-atrc^t.   (..laaf^vr. 

Improved  otootrio  tmaa.  Qcor(,-c  Tbomu  Riak  and  William 
I{';)^iinlil  Kinjt,  54,  '.'Kanilcpi  nwnl,  HtmtFonl,  Bivt. 
272.  bnproTomenta  In  aloetro-mainotlo  deapat«b  apporatna. 
Riwiiudd  HaddsD,  18,  iluckiuzlAiu-gliuut,  .SUand,  Londiiii. 
(John  Thomu  U'llliama,  United  Sutea.  ]  (Ompleta  apMifioa- 
lion.) 

Improvamftata  lit  alaotrlo  bolla.  August  Nattarai,  18, 
Buekinghain  (tr^-tt,  Straiid.  London, 

tmprovomonta  In  aocoDdary  or  atoiafo  battatloa  and  in 
tbo  mattufacturo  «f  platoa  tbarafor.  H'liry  Hunit  I^Jike, 
46,  SoiiUifttiijif-n-biiildlag*,  UlddleMX.  (Phirbiw  Harry 
Aleundcr,  Uuited  iilateii.)    (Complata  apedfloatioD.) 

ImproToananta  retaUnc  t«  aaeondary  battcrlaa.  Honry 
Hnn-in  Lakn,  45,  Sonlhauij>loi)-biiiMing'<,  ^[iddk'H^l:.  (i'liitbiis 
liarry  Aleiaudor,  United  Statiok.)    Li^ituipleU  apeci)ic»LiDn.] 

jAUtTAHY  8. 

Improvcmonta  la  tb*  rarmallon  of  aloctrodaa  for  oa*  la 
primary  aod  aooondary  oloeirlc  batterlea.  I.i>>ltvig 
Ki<ateiii,  46,  LinTOln'«-iiin-bclil».  Luinlon. 

.Iani-aiiv  9. 


317. 
232. 

241, 
249, 
261. 


274. 
302. 

305. 
360, 


Hubert 
Uottago, 


407.  Improvemoiica  in  olootHoal  automatic  mnobtaM^ 

t!iiinii':l   Hcdtli    md  Kuluii'i    Iiuu;    llariiur,    tiiculaior 

Li"a  I'-rid;;!; '.Unienn,  Ltiytoti.  li-im. 

425.  Improvamenu  tn  tlio  oonatraottan  and  lajiag  down  of 

hUb  potoatlal  alootrle  malaa.    -lauta  Chailae  Kichardaon 

and  ]]<-iiry  )loiii>,  23,  C)«ivino»l- aquarr,  London. 

J.tVl'.lKV    10. 

475.  mproTomcnta  In  or  ooanoctod  wlUi  apparattu  for  tela- 
grapUo  and  tolopbonlo  oommunleatlon.     Joaeph  Sask  and 

thr  firm  Vun  MnUiu  and  Zic.wl,  -133.  Sttnud,  London. 
468.  Improremonta  In  and  aonn«ot«d  wltb  primary  battarloa, 

Marcf"!  Sajijicv.  166,  tl'.'tt-alrft'l,  I-uiuluiJ. 

J.tMIAlU    U. 

634.  Imprevenunta  In  alaetrleal  awttabaa.    Oiiftav  Bitiiiwaii({a[ 
ami  llerbrt  .lohn  Coatus.  71.  yueen  Victoria  .at  mot.  hotuXaa. 


4202. 

16852. 
18812. 

1420. 
2003. 
274^ 

14061. 

17765, 

18322. 
18365. 


SPECIFICATIONS  PUBLISHED 

1881. 
Ineandooeont  olootrio  iam(«.    Swan.    M.   (Tliird  edition.) 

1888. 
Qootrlo  ciroiiita.     (woldcn  and  othun.     8d. 
Olatzlbutlng  olootrUlcy.    Yorhe.     &.I. 
1889. 
ftoeoadary  baitcrlca.     Iuiik-    %I. 
Klaotrlc-rasnliitlng  apporattia.    -Slicpanl.     6A. 
Swltohaa  far  anapondod  "  are  ~  lampa.     Wa;;^  ^"'^  HudMn, 


61. 
Elaotrlolty  mater.     ItUthy.     IM. 

Electro      ma«n«tl«      doapatoti      apparatna.        Had  dan 

(William*;,     W. 

Bleotno  ooin>rr«ed  maotilaoa.    Cumming.    bd. 
.  Primary   and  aeoondary  lianarm.     Knti  and  PblUlpa. 
6.1. 


COMPANIES'  STOCK  AND  SHAB£  LIST. 


Khm 


Anglo-American  Vnah  

-  Prof.    

India  Rubbot,  tiuLta  Porclia  A  Toltgraph  Co. 

Houae-lo-Uoiue      

Metropolitan  Electric  Snp^lj   „ „,., 

London  Kleetrio  .Supjilj     „ „ 

Swan  Dniled   «,.,„.... 

Telo([ranb  Contrtruction      ', ,„.. 

-•X,188fl 

Nation^  Tale  I'hone    , 


PaU. 
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NOTES. 


ShaUenbergor  HoMra.— Over  ll.UOi)  of  th«  Shalleii- 
bcr^T  electnc  meiciB  uro  now  in  iiao  w  ihe  United  Stiten. 

Arc  Lamps  at  the  Post  Offloe.— Sixty  Urockie-Pell 
arc  Inin[vi  liave  hocii  jiul  ontcitxl  ("r  tho  Octioi'wl  l'o«t 
Office. 

Iieipttie. — Thcl'olytcchm'c  Sociotynf  Iici)>sic  hns  rlctidoil 
to  0))en  n  pcniiiuiciit  tecbnicnl  exhibit  in  that  town  From 
tfo«  month  o(  M:irch  rioxt. 

Mining:  Exhibition. — Ati  intcrnDtioital  milling  (exhi- 
bition is  [•i.kiiiii:<l  to  lie  hoM  in  LomJoii  »t  the  IVyHUil 
Palace  tlui-iiif;  tbi«  eiitnmcr. 

Society  of  Arts. — Tlio  sccoml  Cantor  li-clure  on  '•  Tho 
Electromagnet,"  Uy  Prof.  Silvsiins  P.  Thompson,  will  lie 
given  oil  Moiuliiy  next,  at  K  |i,ni. 

Electric  Railway  in  Germany, — An  ol«cttic  rail- 
way will  shortly  bo  o]>t!iicil  bulwecii  BlliorfoUl  ami  liannon 
on  the  oTcrhcaii  cnmlnctnr  Byslem. 

Gnatcmol*.— The  ulccti-ti:  light  baa  IxHiit  ailoptfid  to 
sucbun  extent  in  the  towns  of  Cnatcmjla  th:il  thoimpoi'ta- 
tion  of  tntni.n-il  oiU  hits  fallen  all'  W  jter  cent. 

Inspector  for  Bath. —The  Klectriu  l>i;;bting  €ora- 
mitteo  of  llatb  will  shortSy  have  to'a|ipoiiiL  iin  okctrical  irr 
8|ieetor  for  that,  town  in  tiMorilancu  with  tho  Att. 

Frankfort  Exhibition. — Th(^  inlentational  electi'ical 
oxbibition  antioiincfid  to  take  placo  this  your  at  FrarikforU 
oo-Main  ha^  Iwon  acljoitnicd  until  tbc  Bpritt^  of  1$9I, 

Bast  African  Cable  ^Tbe  Eoetorn  Tclo|;m|)h  Com- 
|nny  annmmres  tho  ojinniiig  for  traffic  of  a  new  cable 
between  f^anxiliur  itiid  MomliaASn,  on  tho  naat  coast  of  Africa. 

Chapel  Royal,  Saroy.— An  inelallation  of  the  plectnc 
lijjht  i.'i  hoiii^  iiiirtiiiiirod  n\Ut  the  ('hapol  Koyal, Savoy, fliul 
in  consequence  it  ia  ctoaot)  till  the  aocond  Snniliiy  of  next 
month. 

DnBde«.~A  c^iivaas  of  cotiisiimei«  bus  bocn  talton  at 
Dutidea  It  i»  thought  the  committee  will  iLchiac  th^t  tho 
matter  ahonll  ha  luft  to  the  various  hoanla  of  the  ili«lrict 
to  take  8(icb  action  as  tbcy  tbitik  iit. 

Qas  Adv&nood.~At  CorWidi^c,  NortbumbuiUnr),  tho 
gueom^Kiny  have  advaiice<l  the  price  fi-om  Sit.  Sd.  to  4s.  7d. 
per  1,000  I'ltbic  feet.  Now  ia  the  timo  for  some  dectrioal 
linn  to  bixjuch  tJiu  stiltjecl  of  oluutric  li;{ht. 

Glasgow. — Tho  .students'  union  Imzaar  at  tbc 
university  building*,  Glasgow,  waa  tt«htod  vary  successfully 
with  a  number  of  16,  3a,  .^0,  l-^O,  '200,  atul  .'lOO  cp.  lami« 
by  MeMTit.  Xonwin  and  Hon,  Limited,  of  tiUsgow. 

Alununium  in  Aaattia.— At  (i.iAUtiii,  Iho  Austrian 
health  roftort,  iUi  instAlluttoii  for  the  electrical  maimfacluro 
of  aluminium  ia  Iwing  laid  down.  A  forco  of  6,000  h.p. 
will  be  available  from  the  local  fulU  of  Outeiner  Ache. 

Oravemmd. — The  PcU'liamentniy  KjtcRial  Committee  of 
the  Gmveeend  Tuwn  Council  rvcommcnd  the  Council  to 
take  tho  necesaary  Btei»,  at  tho  Krst  available  opportunity, 
to  obtain  a  prorisional  order  to  supply  electricity  to  the 
dutrict  of  OrLVBsond. 

County  Coaneil  Inspectors, — Tbc  application))  for 
the  pott  of  electrical  in«p«vtot  to  the  London  County 
Council  bavB  btuui  ooiisidered  and  raduued  U>  ;t  braall  num- 
ber. The  aaleoted  aunlidatot  will  attend  the  oiouling  of 
tbd  Couttcil  next  Tbiu-»day  wook. 


High  Tensimi.— Tbe  Oarlikon  W«ark<,  Zurich,  are 
1)0  conntdivMbly  euhirged,  and  [wwcr  b  to  be  obbainod  from 
amiti-ii.ill  at  Btirtacb.  nome  1^  miles  distant,     'itey  arej 
oredited  with  the  intention  of  tran«mittin({  tho  power  bj 
moans  of  alternate  currents  of  2i1,O0O  volta. 

French  Academy.— The  Aca«le&iio  dc«  Science* 
I'ai'ia  hiis  awiu'ik'd  tbu  following  prixea  in  the  domain 
electricity  :    the    l^rix    La  Case    to    Prof.  Itertz  for  hii 
rcHcaixhcK  in  tho  direction  of  electric  nnd iilutJoiti* ;  the  Pri 
Moutiton  to  M.  d'ArsonraL  for  bis  rcaearches  in  oleei 
physiology. 

Water  Power  In  Italy. — The  lUiaon  Continon! 
Company  have  uti1ino<1  the  waterfall  at  Paderno  to  Buppl, 
tho  ]H)wci'  for  a  central  electric  light  station.  The  Socidtl 
Kioetrica  Industrialc  is  also  applying  for  a  concession  f«P' 
the  utilisation  of  water  jtower,  but  no  [larttculai'e  are  y' 
given  rea|iecting  it 

New  Zealand.— At  the  New  Zealand  and  South  Si 
Exhibition,  beU  laat  month  in  Dmiodtn,  the  fernery  was  lit 
up  by  tho  clectiic  light,  with  great  .lucceas.  The  instal- 
lation waa  laid  down  under  tho  direction  of  Captain 
l-'alconor,  of  tho  sitbmarino  mining  and  torpedo  branch  o: 
tbc  l>otcneo  Department. 

Rochester.— The  upplication  for  .i  provisional  order 
for  tho  town  of  Rochester  by  the  Rochester,  Chatham,  and 
Piatrict  Klectric  Lighting  Company  came  before  the  Town 
Council  Some  alterations  suggested  by  Mr.  Moutton,Q.C., 
were  noted,  and  subject  to  bhceo  l>eing  embodied  the  coneeol 
of  the  Council  wae  granted. 

Oxford.— It  has  boeit  decided  to  leave  out  the  whole  of 
the  lighting  clauses  in  tho  Bill  for  tbc  Oxfoixl  Town 
Council.  Two  companion  .ire  seeking  powers  to  light  tbe 
town,  and  it  was  thou;iht  not  well  to  opi>ose  thcec,  as  the 
town  butboritioK  themselves  did  not  feel  it  desirable  to 
enter  upon  the  work  tbemsolvea. 

Transmission  of  Power  tn  Italy.— Advio«  from 

Sdiio  Htalc  tJi;il  incasurca  aie  in  progreffi  for  transmittuig 
:100  h.p.  of  energy  over  5}  kilometres  (about  3j  miles), 
linnny  the  next  four  months  it  is  s^d  that  an  attempt  will 
bo  mode  to  ti'aiismit  the  same  amount  o\ei  the  distance  of 
scveu  kilometres  in  the  »ame  neighbourhood. 

PuriiyinfT  Coal  Oas.— Mr.  0.  A.  Oiabam,  cngiiveet 
of  the  Uuiiwlin  das  Works,  lia«  ai»plied,3ayH  the  (hu  (f^oHd, 
for  a  patent  for  the  generation  nf  oxygen  by  the  deeomjio- 
ailion  of  water  by  means  of  electricity,  and  the  applying  of 
tbu  oxygen  so  produced  to  the  revivification  of  line  ai 
oxide  of  iron  used  in  the  purification  of  coal  gae. 

London  Chamber  of  Conuneroo. — A  meeting  of 
Electrical  Trades  Committee  will  be  held  at  the  ofhces  of 
the  I..ondon  Chamber  of  Commerce,  Bototpb  Uoute, 
cheap,  on  Monday  next,  at  3.30  ]>.w.,  to  consider  tbe 
burgh  Exhibition,  B.A.  wauwa,  county  couiicilt  eurveyow 
and  Iheir  |K)weifi,  oMructivc  oiiiors,  and  othw  mattcre. 

Electric  Tramwoya  in  Paris. — The  ciipvrimental 
electric  traiacars  are  now  run  regularly  upon  the  line  from 
the  Madeleine  to  Levallois.  It  is  understood  that  the 
Corapagiitti  dei  Trainways-Nord  is  intendini;  to  purcbue  a 
license  ttom  tho  Accumulator  Comixioy  for  tbe  iqjplicatioa 
of  the  Faure-Sellon-Volckmar  cells  for  traction  oti  all  its 
care. 

Train  Lighting  In  Anstria.— Tbe  Auitriao 
Westell)   iLiilway  bas  cuoidimiionI  a  suriea  of  trials 


I 


got 

»of^ 
EdliM 


o  Notttlfl 
^  of  tl^ 


TfiE  ELECTRICALETOmEER,  JANUARY  24,  1890. 


electric  lifjhting  of  ita  carmgcs  by  meina  of  accumulabors 
supplied  by  the  Oerlikon  Works,  Xuricb.  Each  carriage 
contftins  four  Uaip«  of  lOc.p.,  fttid  four  lumpa  of  6  c.)t., 
unil  ibu  cisWe  ai-e  Gxoil  in  a  special  comj>ii.rtmcnt  iiiidar  tho 
cnrria^D. 

Tbonuon-Honaton  Oara.~The  Thoiuitoti-Hotistoii 
Kicctric  Comjxuiy  is  actually  700  street  car  motors  behiti'il 
with  it«  ordcn,  ami  tbie  notvithsUiidinj;  it  haa  doubled 
its  factory  etpaeity  twice  durinf;  the  past  year.  Thisi  fact 
Ifivtt  mora  idea  of  tbu  ivonderful  pnigreas  in  electric  tram- 
ways lu  Ainericu  than  even  tb«  publication  of  statiHtics 
of  pailroftda. 

Ship  Lishtins. — A  iievr  steamer,  tlio  "Tyrian,"  built 
of  atcel  at  Southampton,  for  the  iiitcr-colonial  mail  service 
of  the  t'liion  Steamship  Company,  by  Meisnt.  Day, 
SiiRiniei-a  atirl  Co.,  baa  been  lauucbeil  tbis  weelc.  8be  is 
classed  100  Al  itt  Lloyds,  t!tte<l  with  triple  expansion 
engines  of  1,100  b.p.,  and  is  funmbed  tbi-oUKbout  with 
electric  light. 

Private  BlU, — The  Kxauiinor  of  t'rJvuto  Bills  Lfls  had 
before  Him  for  cnnKidemtion  a  Bill  for  aiitbonsin^  the 
Uouae-lo-Huuac  Electric  Supply  Company  to  oroct  and 
inaiulain  electric  lincsand  works  within  tha  City  of  liuniloii, 
The  initial  capital  of  the  company  is  £350,000.  It  is  pro- 
fiosed  by  the  company  to  light  the  public  lamps  at  a  price 
to  be  fixed  by  ii^reemsiit 

Cat«rhiLm. — ^A  movumeut  is  to  be  brou|jbt  forward 
before  the  local  authority  for  lighting  the  8tr«et8  and  roul« 
of  Oatorbam.  The  proGerit  ilUimiiuition  of  tho  town  ta  in 
a  very  ]>rirailive  stale,  one  gaslamp,  tho  result  of  a  lady's 
gift  to  the  placv,  tieing  the  only  means  of  illuminating  after 
dark  a  town  with  4,500  inhabitants,  not  including  l,nOO 
military  resideiitii  at  the  depiU. 

Subway  Railways. — Tbe  Bills  for  tlie  London 
I'ontiMl  yuliwjy  Ituilway  umi  the  Konsini;ton  and  Pad- 
dirgton  lUiilway  bnvc  been  abandojicd  for  the  coming 
soasioii,  leaxntig  out  of  the  live  Kills  oiigiuAlly  proposed  only 
one,  that  of  the  Centnil  t.,ond<>ti  Itailwuy— RayswaLer  to 
thu  MonuQicnt— of  which  wc  lately  j^avo  full  j>articuUrs  of 
the  method  intended  to  be  employed. 

Moaa-Coverod  Electric  Iiampa. — A  floriitl  iu  the 
Westotui  h;ifi  had  the  h.ippy  thought  of  hitiigiiig  trails  of 
mosa  over  am)  around  the  electric  lights  in  his  windows. 
Nothing  could  be  more  gricefully  pretty  than  their  soft 
environmeiiL  The  jcreen  and  yellow  tinis  of  the  delicate 
leavoe  form  a  lovely  veil  for  the  light,  which  glimmers 
'  through  them  without  being  dimimshod. 

New  Eleotrio  Railways,— The  Series  Electrical 
Traction  Syndiealfl,  Liniited.  have  conchided  a  nonti'nct  to 
work  tho  Nortb-Westcm  and  Midland  restrict  Auxiliary 
Railway  Company's  line,  71  miles  in  length,  by  electricity. 
Orcrhoail  conductors  will  be  employed,  and  both  goods  and 
pOBongor  trattic  will  be  worked.  Thoy  have  also  contracted 
for  the  e(]uipment  of  a  further  fifteen  miles  of  tm  mroads 
at  present  under  conslniction. 

Bleotiic  Doors  for  Theatres.— Tbe  Tremont  Theatre, 
Boston,  U.S.,  is  now  fitted  with  electric  doors,  which  can 
be  opened  by  simply  touching  one  of  eight  push  buttons 
situated  in  convenient  places  iu  the  theatre.  On  the 
slightest  alarm  17  setti  of  folding  doors  are  immediately 
and  simultaneously  thrown  open  by  tbe  electric  circuit, 
doini;  away  in  a  lur^e  moaauro  with  the  danger  of  betug 
UMi/p/m/  fo  Jffntb  ill  aaee  of  jMUiio. 


Cadis. — A  contract  was  signed  on  the  30th  of  last 
mouth,  between  tho  Mutiici|kality  of  Cadix  and  Senor  D. 
Francisco  de  la  Viesca,  for  the  public  lighting  of  tbestreete 
by  electricity.  Arc  lamps  ure  to  bu  used  in  the  principal 
B(|neres  of  the  city,  and  incandosccat  lamps  in  the  street*. 
Tho  contract  is  to  endure  for  twenty-five  years,  after 
which  time  the  installation  le  to  revert  to  tho  Municipality, 

Brussels. — The  mitnicipal  authorities  of  Bruaaela  have 
decided,  UfKin  the  nfpresentatinna  of  M.  Van  KyBSolberghfl, 
not  to  grant  concessions  for  cloctric  lighting  U>  ilm  Clerraan 
companies  who  hnvo  apjtlicd  through  their  local  agents, 
and  to  whom  at  one  time  it  was  thought  a  large  part  of  tbe 
work  would  have  gone,  Tlioy  have  not  as  yet,  however, 
pasHe<l  any  resolution  in  favom*  of  gmnting  the  contracts  to 
the  Hclgium  finns  who  have  mibmitted  plans. 

Overbeod  Wires. — -The  Sanitary  and  Parliamentary 
tiilU  Committoo  of  the  St.  Jamee*s  Vcatry  roeommonded 
that  a  communication  bo  addre^ed  to  tho  London  County 
Council  on  their  l,ondon  Subways  and  Overhead  Wires 
Bill,  pointing  out  that  under  the  Hill  as  drawn  the  existence 
of  overhead  wires  will  be  logalised  and  infinitely  proloag^d, 
and  urging  the  necessity  of  the  Kill  being  so  amended  at  to 
provide  that  within  ±iome  speciHerl  time  all  overhead  wires 
ahuil  Lc  placed  undcrfj'^^'ind.     This  was  curried. 

Public  Record  OfOoe.— The  elective  tight,  which  has 
recently  boen  introduoed  In  the  Public  Record  OlTtcc,  is 
now  iti  working  order.  Tho  public  search  room^  and 
corridors  are  lighted  by  110  incandescent  lamps,  of  which 
30  are  employed  iu  the  Literary  Search  Bocnn.  Different 
opinions  will  {>robably  always  prevail,  says  the  Mlh^mrutn, 
as  to  the  advantage  and  safety  of  this  light  tor  imrety 
manuscript  rcsearobcs;  but  in  the  [ircscnt  cuso,  though  tho 
lamps  are  hung  loo  low,  it  la  at  le.i.-«t  the  be«t  of  its  kind 
obtainable. 

Ricb]uond.^The  Highway  Committee  of  the  Surrey 
County  Council  reported  at  tho  meeting  on  Tuesday  that 
they  had  instructed  the  clerk  to  dissent  from  the  ecbcmes 
of  tho  Kicbmond  Electric  Lighting  and  the  Brush  Electri- 
cal Engineering  Companies  for  lighting  Itichmond.  They 
further  rcportod  that  in  their  opinion  a  clause  should  be 
inserted  in  thu  other  electric  lighting  schemea  providing 
that  no  overhead  wiroa  should  be  erected  and  that  under- 
ground  wires  should  bo  laid.  The  clerk  was  empowered 
to  Uike  the  necessary  ste^is. 

Street  Lig-htlne  in  Newcastle. — The  Newcutlo 
Corporation  Lighting  Committee  will  not  carry  out  their 
implied  threat  of  lighting  the  stieut  lamjM  by  muans  of 
electricity,  for  they  have  agreed  with  the  gas  company,  and 
renewed  the  contract.  Nevertheless,  they  moan  to  try 
electric  lighting  on  a  small  and  experimental  scale.  They 
propose  to  put  the  now  light  into  tho  big  ]am]>s  in  the 
Urge  open  a|)aces  at  the  top  of  \Vest^at«  Hill,  the  Central 
Station,  tho  C'attlv  Markot,  and  llarras  Bridge.  This 
experiment  ought  to  yield  ulisfaetory  results. 

Hanley.— At  the  Hauley  Town  Council  a  resolu- 
tion was  adopted  em|)owering  tho  Electric  Lighting 
Subcommittee  to  pre|)are  and  forward  to  tho  Board  of 
Trade  the  objections  of  the  Corporation  to  the  application 
of  the  Birmingham  tfouso-to-I  louse  Electricity  Com|)any 
for  a  pro^-isioniiJ  order  to  supply  electricity  for  lighting 
purjfOees  within  the  borough  ;  and  it  wu  further  resolved 
that  the  town  clerk  be  ioitrucied  to  take  the  oeoeesiu-y 
stejffi  to  apply  to  tbe  Board  of  Trado  for  the  granting  to  the 
CoTLKiratioD  of  a  provisional  order  to  supply  electricity  foe 
lighting  pur^toses  >rithin  the  borough. 
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Isworth.— The  General  Purpnees  Committee  of 
Uic  W'andnwoitli  District  Board  reported  that  itiey  had 
before  then]  the  draft  [mjviaioiial  orders  for  the  au|)ply  of 
dectriciCy  in  this  ilistrict  from  the  Metro|)i>litaii  Electric 
Supply  Company,  Limited,  and  the  Wandsworth  District 
LEIeclric  Lighting  (Houae-to-Hoiue)  Company,  and  recom- 
mendod  that  a  committeo  consisting  of  two  nieinbers  from 
each  parish  in  the  district  be  apiwinted  to  consider  the 
Q«  aiii!  itiiort  tbcroon  to  the  tioard.  The  recommenda- 
ion  was  imanimouily  adopted,  and  a  committeo  appointed 
aceonianue  with  the  recommondntton. 

BatterluB  Bread  by  Eleotricity.— The  latest  and 

niosl  unicjiic  irivcnlion  is  a  machine  for  buttering  broad. 
It  IB  usctl  in  connection  with  a  great  patent  hread-cutter, 
and  is  intended  for  ««e  in  prisons,  workhonsoa,  and  other 
reformatory  iriatitiitions.  There  i»  a  cylindtical-ehaped 
brush  which  is  tisd  with  hntter,  and  lays  a  thin  layer  on 
tliv  bread  as  it  conic»  from  thn  cutter.  The  machine  can 
be  worked  by  band,  »te;im,  or  electricity,  and  hasa  caiwcity 
of  cutting  Jiiid  liiittering  750  loaves  of  broad  an  hour.  The 
qaring  of  bntt«r  and  of  brcarl  a.iid  the  dcacoae  in  the 
ijiiantity  of  cnnnlw  ia  said  to  be  very  large. 

Se&r1>oronffh.~Tbe  minutes  of  the  Eloctric  Lighting 
Siib-CommJttec  of  the  Scarboi-oiigh  Town  Council,  dated 
the  30th  ult.,  RtaUid  thai  the  snb-committoa  considered  the 
fjuostioiT  of  appointing  an  electrica.!  engineer  to  advise  with 
the  Cor|>orat.ion  on  (ho  subject  of  electric  lighting,  and  the 
applications  for  |jrovi»ional  orders  now  lodged  with  the 
Board  of  Trade  ;  and  instructions  were  given  to  the  town 
clerk  to  communicate  with  Mr.  Bernard  IMike,  cloctrical 
engineer,  I>ondon,  ax  to  advising  with  respect  to  the  appli- 
cations for  proviBioiial  orders,  and  also  to  ascertain  what 
cwine  of  action  is  being  puraued  in  other  towns  in  a 
aimiUr  iMxsition  to  Scarboroufch  with  regard  to  electric 
lighting. 

Tbe  OatU  Central  Station— On  Monday  the 
Examiner  for  Private  BilU  bad  before  htm,  for  proof  of 
compliatKO  with  the  standing  orders  of  Parliament,  the 
!>trat)d  Kieclric  Lighting  Bill,  promoted  for  the  pitqwee  of 
anthorisi'ig  Messrs.  A.  and  S.  Uatti  to  croct  und  maintain 
deetfic  linos  and  works  and  to  supply  electrical  cncrgj- 
within  tbe  irtirishos  of  St-  Paul,  Co  vent-garden,  and  St. 
Clement  Danes;  and  the  Si.  Martin's-tn'the-Ficlda  Electric 
Lighting  Bill,  to  authorise  Meeera.  A.  and  ^.  Oatti  to  erect 
and  maintain  electric  lines  and  works,  and  supply  elec- 
trical energy  in  the  parish  of  St.  Martin-iatfae-Fiolds.  Both 
Bills  were  foimd  by  Mr.  Campion  to  have  complied  with 
the  standing  orders. 

The  Reading  Free  Library. — Alderman  Hill,  in 
moving  the  adoption  of  the  minutes  of  the  Free  Library 
Commttt«e  before  the  Reading  Town  Council,  said  the  gta 
Inll  was  formerly  £T9,and  the  contract  for  electric  lighting, 
itKlading  the  entire  cost  of  installation,  would  be  £80.  He 
need  not  go  into  the  question  of  the  great  improve- 
ment that  would  bo  effected  in  the  ventilation  of  that 
stufty  room,  'ilie  light,  of  course,  would  bo  an  experiment, 
but  the  committee  had  gone  very  thoroughly  into  the 
matter,  and  they  were  satisiied  that  the  light  would  be  an 
improvement  on  the  present  systora.  There  would  bo  five 
arc  ligbUof  l,3CI0i:.p.  or  18  incandescent  lamps.  Alder- 
man Mrnser  seconded  the  motioo,  which  was  carried, 

Travelllni:  Sidewalks. — Tbe  last  Yankee  notion  for 
loeomoiiDu  in  cities  ia  to  benctit  belated  travellers,  a.nd  is 
to  coasist  of  a  series  of  travelling  sidewalks,  composed  of 


sl&tu  on  an  endless  chain.  Electric  motors  stationed  al 
suitable  distances  are  to  furnish  the  power  to  move  these 
sidewalks  at  a  rate  of  four  miles  an  hour.  As  the  average 
pedestrian  poaaeasea  a  three-mile  gait,  this,  it  is  thought, 
will  enable  a  man  to  travel  easily  at  the  rate  of  seven  miles 
an  faoTu-.  Only  half  the  sidewalk  will  travel,  that  portion 
nearest  tbe  house  line  being  stationary.  It  would  be 
interesting  to  see  the  ordinary  belated  iruvolter  trying  a 
three-mile  gait  on  a  moving  path.  Most  of  them  would 
prefer  to  sit  down,  as  the  etorj'  bax  it,  and  wait  till  their 
doorBte[i  came  round.  The  notion  is  ascribed  to  a  Pitta- 
bnrg  genius. 

Liverpool  Physical  Society.— At  a  meeting  of  the 
.society,  Mr.  Norv.in  Tate,  F.I.C  ,  F.G.S.,  in  the  chair,  a  paper 
was  read  by  Mr.  Charles  H.  Yeaman,  A.Insl.E.E,.  on  "Sir 
W.  Thomson's  Measuring  Inatrnmcnts."  The  jwipcr  was  a 
lesum^  of  Prof.  Thomson's  work  in  the  field  of  electric 
lacKMurument,  and  briefly  pointed  out  the  four  cla.i.ics  of 
instniiuente :  («)  those  of  the  "cloctronictci' "  or  open 
cimuit  class;  {6)  those  of  the  "galvanometer"  or  magneto- 
static  class ;  (f)  those  of  the  "  dynamometer  "  or  coil  class  ; 
{d)  those  of  the  "solenoid  and  coil  "  or  induced  magnetism 
class.  Tbe  evolution  of  the  present  set  of  stiindards  was 
traced,  and  several  ex.'»mples  of  theae  were  on  the  table, 
through  the  courtesy  nf  Messrs.  Hotmos  and  Vaudry  and 
•Mr.  Charles  W.  Cox.  The  paper  wua  illustrated  with  soma 
diagrams,  and  a  short  discuatuon  followed. 

Aberdeen.— The  borrowing  powom  under  the  proposed 
Bill  and  [no visional  oider  for  Aberdeen  are  J^bOfiQi).  The 
Uas  Committee  of  the  Town  Council  stato  that  the 
Scottish  Hou»e-to- House  Com|>any  Ima  loilgoda  provisional 
order,  to  which  tho  Council's  consent  h^s  already  been 
refused,  ami  that  in  due  course  objections  will  Im  lodged. 
They  also  lepurt  that  al  the  meeting  of  the  committee 
held  on  December  30  last,  the  town  clerk  submitted  a 
letter,  which  ho  had  received  from  the  Electric  Installation 
.irid  Maintenance  Company,  Limited,  containing  a  proposal 
on  tho  part  of  the  company  to  undeitakti  the  construction 
(if  the  necessary  plant,  and  mainUin  ajid  work  it  for  a 
lixcd  period  on  cortidn  terms.  The  committee,  however, 
directed  that  a  reply  should  be  returned  to  the  effect  that 
th(]  Council  ars  nut  in  a  |K>sitton  at  present  to  enter  into 
negotiations  on  the  subject. 

Electric  Tramway  for  Rom«. — Tbe  Roman  Tram 
ways  Society  has  concluded  a  contract  with  the  Series 
Klectricnl  IVaction  Syndicate  to  make  experiments  upon 
the  lino  on  the  Via  Fluminia  outside  tbe  Porta  del  Popolo- 
This  line,  says  tbe  currCH^iondent  of  the  SlairMitii,  rims  to 
tho  Ponte  Alolle,  a  spot  much  frequented  by  tbo  Komans 
in  summer  and  on  all  holidays,  and  there  are  numerous 
restaurants  and  pleaeure-gioundsskirting  the  Tiber  there. 
The  new  course,  on  which  the  May  races  are  nm,  is  a 
little  beyond,  and  Is  another  cause  of  making  this  route 
often  to  crowded  as  to  be  olmoat  impassable.  M.  Carl  von 
Buoh,  director  of  the  eompaoy,  and  several  English 
engineers  have  come  to  Rome  expressly  to  superintend 
these  ex|}erim8tit8,  \i-hic1i  are  made  with  the  consent  of  the 
Prefect  and  Syndic  uf  the  city,  Nothing  ia  waite>1  for 
but  the  arrival  of  the  special  caiTiages  and  a{>parata8 
from  London  to  commeoce  tho  running  of  the  eloctric 
tram. 

The  Brltisli  Mosetun. — The  amngemonts  for  light- 
ing the  public  galleries  at  the  British  Museum  by  electricity 
are  now  completed,  and  were  inspected  on  W'odneiday  by 
the  trustees  at  a  meeting  syociaVl^  Vi«V<\  ton  *.VaX  Y«s\yftR,. 
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They  hav8  beeo  carried  out  by  Mmsts.  SiemeriB  under 
th«  direction  of  ihe  principal  librarian.  The  g«iiaral 
principle  udopted  is  the  employment  oi  the  tix  li'^ht 
in  tbo  ^leriea,  irbere  kr^  ohjects  are  exhibited. 
a»  \n  tbo  Elgin  room  ^nd  the  Assyrian  aiid 
I-^yptian  gnl!crie«  downstairs,  while  the  ethnologicftl 
gallBry,  and  the  bronzo  and  va^roorag  of  the  Groco- 
Kotnan  de[nu*tic<int  u|)etairs  are  lighted  by  n  system  of 
numerous  glow  lights,  iixcd  longitudinally  algitg  the  joista 
of  the  ceiling.  TbeelTect  in  bolb  cases  is  good,  and  the 
illoinination  is  decidly  superior  to  that  of  average:  London 
daylight  in  winter.  It  is  iiitendod  that  one  half  of  the 
galleries  aball  be  open  to  the  public  every  evening  from 
eight  to  ten  n'clocli. 

Lamlnoas  FoantaiDs.— The  success  attending  the 
exhibition  of  luminous  fountains  will,  it  i«  not  unlikely, 
result  in  a  considerable  dovelopntent  of  thi.t>  class  of  deco- 
ration for  public  parks.  Un  tbo  C'ontinont  oapecially  the 
AttractiveLess  of  the  displays  have  forcibly  itmck  the 
authorities  of  those  towns  whose  chief  ri^Se  is  supplying 
attractions  to  pleasure-seekere,  and  it  is  very  probable  that 
during  the  ensuing  season  several  installations  of  luminous 
fountains  will  be  added  to  the  other  beauties  of  nonie  of  these 
towns.  Amongst  others,  the  larger  and  more  fosbtonablo 
hotels  are  not  backward  in  adopting  this  pretty  addition  to 
their  other  attractions,  and  for  several  months  past  the 
Grand  Hotel  at  Paris  baa  transformed  its  fountain  in  the 
courtyard,  where  celebrities  of  lill  nAttons  mo  wont  to  con- 
gregate, into  a  luminoiu  fountain,  flashing  at  night  witb  all 
sortn  of  vnriei)  colours.  A  rich  !hirisian,  M.  Claston  Menier, 
has  actually  fitted  ^ip  one  of  these  fountains  on  his  dining- 
tabic,  the  works  of  wbicb  are  amothonMl  in  a  huge  bouquet, 
a  tasteful  and  novel  addition  to  the  enjoycaent  of  a  dinner. 
A  large  cai^  in  the  Tenth  Arrondissement  has  also  hod  a 
luminous  fountain  fitted  ujk  In  this,  instead  of  the  water 
being  lighted  from  below,  the  lights  are  thrown  upon  the 
playing  masses  of  water  from  above.  The  fountain  is  ^in 
clabomto  reproduction  uf  the  scul|Jturcd  foantain  of  iho 
fans  Exhibition  on  a  smaller  scale. 

The  Braitlian  Rubber  Trade. — On  Tuesday,  under 
the  presidency  of  Mr.  i\  Fleiachraann,  a.  meeting  of  mer- 
chants, mannfuctttrers,  and  others  interested  directly  or 
indirectly  in  trade  with  Itni/il,  and  more  especially  in  the 
import  of  rubl»er  and  other  {irodncta  from  the  province  uf 
Para,  w-^ti  held  at  the  London  Ch^kmhor  of  (Jommerco,  "  u> 
protest  against  and  tocoiuidcr  the  beat  means oE  procuiini^ 
the  withdrawal  of  the  arbitrary  concesaion  by  the  Provinei^il 
Oovemmentof  Para,  under  which  theCompanhiLtMercantil 
{a  private  iradinti:  corporation)  has  [rower  to  compel  nil 
other  expott  buyers  of  rublter  to  pay  '20  reia  for  each 
kilognuomo  of  rubber  purchased  by  tbcm  from  tha  ro- 
eeivers."  ft  transpired  chat  a  memorial  to  Lord  Salisbury 
setting  forth  the  detrimental  results  to  British  trade  gone- 
rally  of  the  monopoly  granted  to  the  Compauhia  Mcrcunlil 
hod  been  signed  by  soma  50  to  00  firnift.  hi  the  course 
of  the  discussion  which  took  place,  it  was  stat«d  by  one  of 
the  merchants  that  the  chief  objection  was  that  the  wldi- 
tionnl  tax  was  payable  not  to  the  Government,  but  to  a 
trading  company  which  competed  with  the  payers  of  the 
tax  in  tbo  rubber  business.  A  resolution  approving  the 
memorial,  and  rec)tteHting  the  oxeentivo  committee  of  the 
London  Chamber  of  Oimtnorce  to  convey  it  to  Ixtrd  Salis- 
bury, with  a  statement  of  the  case,  was  unanimously 
adopted.  The  memorial  set  forth,  amon;;al  other  con- 
sideratioos,  that  as  the  imports  of  Fatii  rubber  into  the 
C/m'tail  Kingdom  amottntwi  to  about  6,000  tons  per  annum, 
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Ihc  monopoly  of  the  Companhia  Mercantil  was  highly 
detrimental  to  the  interests  of  British  trade,  besides  being 
unjust  and  contrary  to  all  precedent  and  commercial  usage. 
The  memorial  concludes  with  a  request  to  I^ord  Salisbury 
to  direct  H.M.'s  Minister  in  Brazil  to  take  such  steps  as 
might  be  poseible  to  secure  the  withdrawal  of  the 
cession  granted  to  the  Companhia  Mercantil. 

Leed8.->A  joint  meeting  was  held  on  Monday  in  tlie 
Leeds  Town  Uoll  of  the  Parliamentary  Committee,  the 
Electric  Lighting  Committee,  and  a  Sub-Higb«'ays  Com- 
mittee, for  the  purpose  of  considering  the  provisional 
orders  Bought  by  the  several  companies  desirous  of 
obtaining  powere  to  light  the  borough  by  electricity. 
The  Mayor  (Alderman  Emslcy),  who  is  chairman  of 
tho  Parliftmentory  Committee,  presided.  Applications  for 
provisional  orders  have  been  made  to  the  Board  of  Trade 
by  tho  National  Electric  Supply  Company,  Limited,  the 
Vorkshire  liouse-to- House  Electricity  Company,  Limited, 
and  the  Electric  Initallation  and  Maintenance  Comiwny, 
Limited.  The  town  clerk  read  two  resolutions  which  he 
had  prepared  under  the  Electric  Lighting  Acts  of  IBSZand 
1886,  the  one  refusing;  admillance  to  the  borough  of  the 
oompanies,  and  the  other  admitting  them  under  certain 
restrictive  conditions,  in  the  interests  of  the  inhabitants. 
There  was  a  long  discussion  with  reference  tot^ese.  Alder- 
man Scan-  movodthe  following  resolution:  "That  the  Council 
be  recommeiKled  to  consent  to  one  or  more  of  tho  electric 
lighting  provisional  orders  of  which  notice  has  been  given, 
subject  to  such  cluuses  being  inserted  for  the  protection  of 
the  Corporation  as  may  be  deemed  advisable."  Alderman 
Sparic  moved  as  an  amendment  :  "That  the  Council,  as 
the  local  authority  within  the  meaning  of  the  Electric 
Lighting  Acts,  18d2and  1888,  be  recommended  to  refuse 
its  consent  to  tho  granting  by  tho  Board  of  Trade  of  pro- 
visioiial  orders  authorising  the  construction  of  works  and 
the  supply  of  electricity  by  the  National  Electric  Supply 
Comjwny,  Limited,  the  Yoikshire  House  •  to  -  House 
Electricity  Company,  Limited,  und  the  Electric  InntalUtion 
and  Maintenance  Comjiaiiy,  Limited,  respectively  within 
the  borough  of  L«ed«,  and  that  the  Council  be  recom- 
mended, at  the  end  of  six  months,  referred  to  in  the  reso- 
lution passed  on  October  2,  to  instnict  the  Electric  Lighting 
Committee  to  report  upon  the  question  of  electric  lighting 
with  fiUl  information  ii))on  all  improvements  wbicb  have 
been  made  in  supplying  the  light  up  to  that  time."  Upon 
tiein^  put  to  the  vote  Aldei'man  S|jark's  amendment  wai 
ciirrisd  by  a,  largo  majority.  The  Mayor  has  called  a 
special  meeting  of  the  Council  for  Tne»lay  next  to  considu'r 
the  question. 

Blectrio  Railway  at  Edinbnrsh.— The  Electric 
and  Lighting  Committee  of  the  Edinburgh  Exhibition  are 
certainly  upon  the  right  track  in  deciding  as  they  have 
done  to  encourage  the  demonstration  of  electric  traction  by 
instituting  a  useful  working  electric  railway  ui)On  a  con- 
sidorablo  scale  within  the  groutids  of  the  exhibition.  For 
the  working  of  this  railway  they  are  now  prepared  to  con- 
sider tenders,  and  an  advertisement  in  another  column  dves 
particulars  which  those  who  are  interested  in  the  develop- 
ment of  electric  traction  would  do  well  to  consider.  The 
executive  propose  themselves  to  lay  down  and  protect  a 
standard  gauge  track  of  1,000  yards  in  length  on  which  the 
contractors  will  run  their  own  electric  railway.  This  line 
will  have  two  termini  and  also  two  other  inurmediate 
stations.  It  is  not  intended  to  be  in  any  way  an  expcri- 
menUl  Une,  but  is  to  be  I&id  down  so  as  to  be  of  real  utility 
to  visitors  to  the  exhibition  In  getting  from  une  part  of  the 


I 


* 


wrtemive  groiinds  to  the  other  parU,  in  a  ainiikr  matmor 
to  the  little  st«iun  railway  of  the  Pam  Exlifbition,  ami  also 
to  8«rv«  ft«  a  feeder  to  the  oxhibilioii  to  and  from  tbfl 
Caledoniin  And  North  British  aUtions,  tit»  tram- 
way tonsinuB,  ami  tho  Iniiding  for  the  electric  launched, 
ao  that  a  really  consideraMe  trifiic  may  Iw  coiili> 
dontly  looked  for.  The  itiflicuHy  in  arriving  from  the 
various  parta  of  Vnria  to  tliut  cxhibitton  vroro  nlmost 
a  diBgnuo,  and  the  crowds  of  ijeojile  had  either  tu  walk 
long  distances,  or  wait  while  crowded  "hiwes  pjissed,  lenring 
little  else  than  the  cn1»i,  who  took  the  tfccaaiuti  to  deniatid 
extortiouato  fares.  In  an  exhibition  avowedly  ahowiiig  the 
forefront  of  electrical  iiivontion,  a  re^illy  wcll-tnanii^ed 
elMtric  railway  will  [irovo  not  only  a  hoon  to  the  viaitora, 
bni  a  practical  demoiirtriition  that  is  ranch  noedctl 
of  the  «asa  and  conrenience  o(  electric  traction,  ticiw 
only  to  be  see  u  in  a  f  e  w  1i  nofi  ton  far  Rway 
fatnii  usual  places  of  resort.  The  executive  cnm- 
initt«e  will  9U|>[»ly  power,  if  reiniireil,  on  eertain  con- 
ditions. The  contractors  must  equip  the  tnick  with  car*, 
motors,  coTlducto^i^  turnstiles,  and  other  a|)j>liances,  and 
agree  to  pay  the  executive  a  [iro|«<"irliori  of  the  rocei|if( 
from  the  line.  It  is  prohablo  that  with  pii>[scr  con^ideiu- 
tiofi  the  line,  or  a  eootidentblu  {wrtioti  of  it,  might  be  an 
anunged  as  to  l>c  of  penoanont  iitilitj'  to  the  town  of 
£dtJibuigli,  even  after  tho  laige  ti-ullie  which  nuy  be  anticj 
{Wted  for  the  duration  of  the  exhibition  hai*  tea»sed, 

Crompton's  Catalogue. — 31cssra.  Crompton  and  ('o., 
Limited,  have  sent  us  »ii  advanced  copy  of  their  now  caUi- 
logtM,  which  they  are  about  to  tsjiiie  in  a  few  days,  and  a 
vary  6no  volume  it  utakea.  It  is  |)rinted  in  two  editiona  — 
Otis  of  which  may  ho  called  ati  oliliun  dr  hur.  This  is 
priced  to  the  public  at  half  a  guinea,  and  is  supjiliud  to 
their  agents  and  those  of  the  trade  who  supply  their  f;oo<ls. 
It  is  bound  in  a.  handsome  style,  nnd  contAina,  Iraaidcs 
woodcuts,  a  largo  num)»er  of  very  bcauttfuMy  jtrintcrl 
tinl«d  ink  pbotogravmes  of  their  varied  dynanioa,  lampa, 
and  other  machiiieiy 'U  actually  sent  out  or  in  use.  The 
second  or  ordinary  edition  contains  the  suiuq  uiattor,  ami 
with  the  woodcuts,  but  without  the  ajiecial  illuatrationn, 
bound  in  a  cheapor  ntyle.  Thi»  U  prJceil  at  half-:i 
CTDwit,  and  will  Itc  forwarded  fi-ee  to  the  trade  geiier- 
nlly  on  application,  not  only  electrical  engineers,  but  all 
kindred  trades  and  profeaaion-t,  such  an  ui'cliitcats,  civil 
engiiioera,  Iniildori;,  merchants,  and  exjtortem.  The  cAta 
loguo  contains  Erst  a  very  coniplvto  eoilo  for  onleniig  w 
eiKiuiring  after  maehinery  by  i«Ie^raph.  The  li.>it  of 
Crompton  dynamos  for  incandescent  work  uivliidea  luachinei 
Ei-om  82->  to  G6,000  wutU  (IC  lami^  np  to  l,:)UO),  with  full 
Hetoils  carefully  arranged  for  reference.  Arc  lighting 
dynamoti  arc  shown  for  six  to  30  arc  lainpn  Coiu|)onnd 
wound  dyn^imos,  motintod  on  Chandler's  silent  engines, 
are  shown  for  shiplighting  or  other  Hititations  whero  apace 
is  rootrictod.  Arc  Urops,  with  their  accotupiuiying  hoisting 
gear  and  [wl&i,  coute  next,  am)  xhip  tittings,  with  a  number 
of  very  pretty  designs  for  decortitive  house  lighting,  make 
the  electric  lighting  jiortion  very  complete,  Large  central 
station  switches  ate  fully  dealt  with,  the  company'a  expcri- 
«ice  vrith  these  beinst  very  extensive.  Crompton's  electric 
crane  and  hoisting  apparatus  occupy  an  imporUint  jKMition, 
and  the  atipply  of  motors  of  electric  traction  and  motive 
iwwer  is  also  dealt  with.  They  have  also  two  spocialiticH 
ol  their  own  in  engine  fitting,  a  sight-feed  luWicator 
and  a  patent  straight  lull-way  steam  valve,  which  are 
highly  spoken  of  by  users.  The  various  machinery  is  all 
fully  illustratfld  and  amply  described,  in  a  manner  that 


persons  in  the  colonies  er  in  foreign  binda  can  at  onea  se 
what  they  are  oitlering.     For  aetual  extendon  of  cloctr 
business  the  catalogue  is  most  carefully  thought  out  ami 
arranged,  and  it  ahould  prove  extremely  luicfid,  more  par- 
ticularly in  the  direction  of  heavy  electrical  engineering 
work  for  the  supply  of  principal  [Arts  of  large  iuatatlatious 
or  central  stalioRR. 

An  IntenuLtional  Joule  Memorial. —The  announce 
ment  is  made  in  tho  form  of  a  circular  issued  by  a  corn-1 
miltee,  of  which  Sir  George  Stakes  is  chairman.  Mr. 
John  Evans,  troasui-cr,  and  Sir  Henry  Hoscoc  secretary, 
that  it  is  proposed  to  establish  an  international  memorial 
to  the  late  Dr.  J.  P.  Joide.  The  circular  aetsforth  that  at  Al 
meeting  of  a  committee  np|>ointod  by  the  council  of  the 
I£oyal  Society  to  set  on  foot  a  memorial  t<p  the  late 
tTames  Prescott  Joule,  held  on  November  30  last,  at  Burling- 
ton Uuimc,  Sir  U,  (>.  Stokeis,  jn-osident  of  tho  Uoyal  Society, 
in  the  chair,  it  wa>  ununimouely  resolved  to  raise  a  fund 
for  establishing  a  memorial  of  an  international  character 
commemuititivo  of  the  life  work  of  Joule,  which  should 
have  foriut  object  the  enconntgement  of  research  in  physical 
science,  and  which  Hhoiihl  al.io  have  in  view  the  erection  of 
a  tablet  or  bust  tc  his  rocuiory  in  London,  a  Manchester 
memorial  committee  having  alreaily  taken  steps  to  ensure  a 
suitable  monument  being  erected  in  his  native  city.  To  the 
scientific  and  industrial  value  of  Dr.  Joule's  work  )t 
is  needless  to  refer,  further  than  to  point  to  his  recog- 
nition as  the  diifcovei'er  of  the  universal  law  of  tbd 
couBorvation  of  energy,  a  law,  the  importance  of  which 
can  only  be  comptired  with  that  of  the  laws  of  gravi- 
tation and  of  chemical  eomlnoation  ;  and  to  indicate 
the  material  Wnclits  that  have  already  flowed  from 
his  discoreries,  which,  while  incrcuinng  production, 
have  promote^l  ecouomy  in  all  the  principal  industries 
of  manki  nd,  and  thus  widely  extended  the  bcneiicent 
inltueiice  of  science  throughout  the  world.  The  com- 
mittee feel  confident  that,  not  only  will  men  of 
science  gladly  contribute  towards  a  fund  to  do  hoooui 
to  Joulo'a  memory,  aud  to  assist  others  to  follow  in 
his  footi«tep)t,  but  that  thos»o  alao  who  devote  themselvas  to 
the  practical  application  of  scieutitic  principles  will  be 
anxious  to  aid  in  the  promotion  of  :i  fitting  memorial  of  one 
whose  work  has  exerted  so  great  an  inllucnce  on  industry. 
Among  the  gentlemen  who  have  consented  to  serve  ou  the 
general  eommittae,  most  of  whom  have  already  promised 
subecrijvtions,  are  :  tlio  Duke  of  Devonshire,  iho  M&r- 
ipiis  of  Salisbury,  the  Katl  of  Derby,  Loi-d  Itayleigh,  secre- 
tjiry  of  tho  Boyal  Society;  Lord  ArmsU-ong,  Sir  G.  (J. 
Stokes,  M.r.,  proaidcnt  of  the  Itoyal  Society  {chainoan} ; 
Sir  William  Thomson,  ^ir  Lowthian  Belt,  Sir  John  C'oode, 
l-rof.  Ueinold,  Prof.  Osborne  KeynokU,  Di".  W.  J.  Kusaell, 
Sir  P.  Abel,  C.B. ;  Prof.  W.  Grylle  Adams,  Mr.  "William 
Anderson,  Prof.  11,  E.  Armstrong,  Sir  R.  S.  Bait,  Sir 
Frederick  Bramwoll,  Prof.  R.  B.  Clifton,  Prof.  M, 
Foster,  secretary  of  tlic  Koyal  Society ;  Dr.  Arch. 
Oeikie,  foreign  secretary  of  the  Itoyal  iSociety ;  Mr. 
K.  T.  fiJazclmiok,  Mr.  John  Hopkinson,  Mr.  Ludwig 
Mond,  Cuptuin  Nublc.  t_Mi.;  Mr.  W,  H.  I'reece,  Prof. 
A.  W.  Uiiclwr,  Prof.  V.  O.  Tait,  Prof.  J.  J.  Thomson, 
Prof.  Tyndall,  Prof.  M.  Berthclot,  Paris ;  Prof,  1^  W. 
BiiHseii,  lleidelburg:  Prof.  A.  Cornu,  Paris;  Prof. 
En-era,  Bnissels ;  M.  H.  L.  FiKoau,  Phris:  Prof.  H.  L.  F. 
von  llclmholti,  Berlin  ;  At.  Montvfiore  Tjovi,  I.icge  ;  Pr 
E.  Mascart,  Paris j  Prof.  A.  Koili,  Florence;  Dr.  \Vorn« 
Siemens,  Berlin;  M.  J.  t$.  Stas,  Bnusela;  and  Prof. 
Wiedematui,  I^eiiisic. 
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BELTS.  PULLEYS.  AND  SHAFTING. 

(Cemrhtdtd  frtmi  payf  4^.  J 

[ERItATA.~Iri  mcond  column,  pase  4G,  of  our  lut  iMue, 
in  the  tvo  lines  after  la«t  iiuinenc&l  example,  "driven"  in 
tho  fir«t  lino  »nd  "driving"  id  tho  second  line  are  trans- 
[«wcd.  It  ahould  read  :  "  tievol.  first  drinng  x  diameter 
of  all  driving  -r  di&meWr  of  all  driven,  gives  speed  of  last 
driven."] 

LubneanU. — Accortlinfi;  to  Morin,  tho  friction  of  a  caat- 
\nm  shaft  on  a  dry  bolI-mctal  bearing  is  -2  of  the  trana- 
mittcd  iiowcr,  with  a  vrrought-iton  shxft  it  in  "2.5  ;  but  hy 
carefal  Inbricition  tbi.1  can  ne  reduced  to  'OS.'i  in  tho  one 
OMO  uid  089  in  the  other.  In  using  a  lubricant.,  care  is 
required  to  see  that  it  ts  properly  diatribuled  over  the  sur- 
face and  that  no  waste  taxes  place,  or  instead  of  paying  for 
lou  of  povrer  you  will  huv«  to  pay  for  woeto  of  oil.  Lubri- 
cants are  tested  for  (1) adulteration,  (3)  dcnnty,  (3)  viscosity, 
(4)  gumming,  (&)  vaporisation  and  ignition,  (G)  acidity, 
(7)  coefficient  ol  friction.  Uf  these  the  minder  will  trouble 
little,  except,  porliapa,  for  lUiidity,  a^  many  morcbant^ state 
the  flashing  or  icnition  jioinu,  and  testing  for  adulteration — 
it  is  nut  a  minder's  work.  Dipping  a  bit  of  blotting  paper 
in  the  oil  will  give*  a  good  general  test  of  iliiidity.  V^ta  held 
up  to  dry,  symmetrica!  drops  indicate  goo<i  fluidity.  Lubri- 
cating oils  should  not  flash  below  250deg.  T.  (ISOdeg.  C). 
It  must  be  recollected  that,  theauiiability  ot  a  lubricant  de- 
[«uds  upon  the  kind  of  work,  thus  a  more  viscous  lubricant 
may  be  used  with  fast  speeds,  but  a  more  fluid  one  with 
slow  speeds,  but  as  a  rule  use  the  monl  fluid.  Tlicre  is  also 
the  danger  of  corrosive  action.  V.  WiUon  says  mineral  oils 
used  alone  are  unsat'sfactoiy  lubricants,  and  suggests  a 
mixture  of  animal  or  vegetable  with  good  mineral  oil. 
Tallow,  again,  is  largely  used  for  the  lubrication  of  cylinders, 
bill  mium-a]  oil  mixed  with  a  small  percentage  of  animal  or 
vegetable  is  better.  The  tbtcke»toil  that  can  be  got  into  the 
cynndeiti  is  genendly  preferred.  In  gas.«ngines  none  but  the 
purest  bydiocarbun  oils  should  be  used.  Some  of  the gas- 
oiigine  makers  prepare  oil  speciaUy — e.y.,  Atkinaon  for 
hia  cycle  enginea.  Don't  use  vegetable  oils.  The  minder  must 
also  remember  that  waste,  rags,  sawdust,  etc.,  impregnated 
witli  oil  ia  apt  to  develop  epontaneous  combustion,  and 
mmieroua  firea  have  been  caused  by  cai'elessly  accumulutini; 
beapc  of  such  waat«  and  rags. 

Hop*  Oiwri'ij?.— The  following  notfts  are  tak«n  from  the 
"  Mechanical  World  Pocket  Diary,"  an  excellent  little  book 
filled  with  information  suited  to  engineei's  1 

Kope  gearing  is  now  very  extensively  employed  in  driv- 
ing mills  and  factoriea.  The  roiies  arc  usually  either 
hemp  or  cotton,  and  vary  in  diameter  from  jin.  lo  '.Jiu. 
The  speed  of  ro|>e8  is  from  3,000(1.  to  7,000ft  per 
minute,  eomctimos  oven  greater  :  alwut  4,500ft.  per  minute 
is  a  fair  average  speed.  The  pulleys  are  umially  of  cart 
iron,  with  their  rims  gfoovpd  ;  the  sides  of  the  groove  are 
inclined  to  each  other  from  37deg,  to  45d«g.,  the  latter 
being  tho  most  common  angle.  The  ni|>e  restA  on  the  sides 
of  the  groove,  and  not  on  Uie  bottom,  and  is  thus  wedged 
ia  ;  the  frictional  rccistance  to  slipping  it  consequently  very 
great.  The  jointaare  madeby  aplicing,  the  length  of  splice 
being  about  l.^i  timai  the  circumference  of  the  rope.  The 
diaitieter  of  the  pidley  chouM  not  be  Io<u  than  30  times  tho 
diameter  of  tho  roi>e;  the  larger  the  pulley  the  leas  injury 
done  to  the  rope  by  bending  and  unbending.  The  hori- 
mntal  distance  apart  between  the  piilloyA  may  be  from  20ft. 
to  lOOft^,  and  tho  sli&fUng  should  bu  so  arran;;od  as  to  allow 
the  ropee  to  "  bag  "  freely  honzoatally.  They  should  hang 
between  the  pulleys  in  catenary  curves  which  approximate 
to  parabolas.  The  lower  side  should  always  be  the  driving 
side,  as  the  stack  side  above  the  arc  of  contact  is  thereby 
increased. 

The  width  of  pulley  face  in  inches  may  be  found  approxi- 
mately by  multiplying  the  numb'sr  of  grooves  by  the  pitch 
in  inches,  plug  from  1  to  3iti.  for  thickneaa  of  outer  Hanges 
of  outddo  grooves.  The  largest  number  oi  ropes  employed 
in  one  wheel  is  probably  38.  The  rims  are  usually  made 
)H  f,  10,  12,  Si,  and  sometimw  28  segmenU.  Pulleys 
Dtidcr  8ft.  diameter  &ra  genenllT  east  in  one  piece,  and  in 
hxlves  if  over  Bft.  up  to  13ft  diameter  ;  from  13ft.  to  20ft, 
dianiclvi  may  l>c  made  in  ti  to  t^  MgrnutiLi. ;  fi*um  :20ft.  tu 
JfJ/c  ilutnietur  IOiugmfint«:  Mid  from  21ft.  up   to  30(t.  12 


segments.     33ft.  piilleyE  are  often  made  in  24  segments; 

large  fly  rope  pulleyB  from  28ft.  to  32It,  diamet«r  are,  when 

extra  broad,  made  with  two  centres  and  two  sets  of  arma. 

DiAMKi'BR  or  Ruren.  Itc.— Taule  I. 
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The  pitch  of  the  pulleys  is  the  distance  apart  of  tlie 
grooves  from  centre  to  centre.  The  diameter  of  the  pulley 
13  measured  to  the  ceutre  line  of  the  ropes  running  round 
the  pulley. 

Table  11.  gives  the  |)roportion  of  grooves  for  ropoa  from 
Jin.  diameter  to  2Jin.  diameter 
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N  =  number  of  ropes  on  a  pulley.     V  =  velocity  of  rope  in 
feet  per  miinite. 

Another  rnle.--H  1' ^indicated  horse-jiQwer.  A  — area 
of  rojxt  in  inches.     D  =  diamet«r  of  pulley  in  inches.     K  = 

revolutions  per  minute.     HP  =  ^'^,P,„     . 
^  1000 

The  life  of  a  ro[>e  is  from  three  to  five  years. 

The  breaking  strength  of  white  or  iintArretl  ropes  varies 
from  G,6001b.  to  1,1501b.  |>cr  stguare  inch. 

The  working  strcngtli  may  be  taken  at  i  to  i^,  or  from 
SOOlh.  to  l,60i5lh.  [ler  square  inch  ;  1,2001b.  may  bo  Ukeo 
as  A  fair  working  strength;  HOlb.  per  square  inch  ii 
common. 

The  weight  of  ropoa  in  Uis.  jwr  yai-d  is  approximately 
equikl  to  the  diameter  of  the  rope  in  incbss  sqitared. 

The  coefllcient  of  friction  of  a  rope  working  onacast-iroti 
pulluy  11  0'2S ;  whuii  working  in  a  groove  it  is  inorMMd 
about  three  times,  or  from  0  57  to  084  for  ungreosod 
pulleys.  If  the  pulleys  are  gioisod  the  oooHiciont  ie  redt 
about  one-half. 


THEORY    OF    COMPOUNDING    DYNAJIIOS   FOB 
CONSTANT  POTENTIAL.* 

BV  DB.  LOUIS  IIBLU 

A  short  time  ago  I  came  across  a  certain  fact  thatseei 
to  bear  on  the  theory  of  compounding  dynamos  to  produce 
constant  [wtentiat ;  1  was  Diilliciently  itiiei-ested  in  the  fact 
to  work  it  out  It  is  not  ["ompletc,  for  the  simple  reason 
that  I  have  not  had  tho  opportunity  either  to  revise  it  or  to 
obtain  such  Qx])erimental  confirmation  of  it  as  T  hope  to  do 
later.    In  general,  we  can  say  that  the  object  of  compound 

*  AlMtrkot  ftviri  an  aititrcM  bcfurc   tlie   CbluKu    Rlectrii}  Club, 
Jad.  6,  !Q90. 


winding  a  macbine  is  to  avoid  extivordinary  trouble.  If 
coast&ob  potential  ia  desired,  ib  ix  &  possiblo  Uiin^  to  pro- 
duce something  very  like  it  by  a  sbunt  winding  alone.  It 
hat  «ven  been  said  that  a  ahunt  maehine  vith  no  roauttnce 
to  tpeitk  of  in  the  ann&ture  would  ipvo  a  constunt  jioteiitia). 
That  is  not  quiW  true,  hut  it  ia  certaitily  true  that  a. 
fthunt  machine  with  very  {lowerful  magnets  and  very  xinaU 
reeiatance  in  the  armature  wnil  give  »  potential  thut  is  very 
oearly  constant;  hut  to  produce  such  a  machine  is  deci- 
dedly difficult.  It  is  not  merely  a  t^ueotion  of  designing 
•kiU,  but  sometimes  it  involve*  a  greut  deml  of  trouble,  a 
groat  deal  of  added  woi|{ht  iind  consldt'mhlc  added  oxpcnac 
to  produce  a  machine  whose  field-magneta  are  so  powerful 
as  to  completely  overpower  the  armatun:  and  produce  with 
simple  shunt  winding  somowhcre  nwir  a  consunt  |X)tcutial. 
As  s  result  compound  winding  haa  been  devised.  It  is  at 
the  same  time  to  be  regarded  as  a  laboui-saviuK  device,  aa 
adevice  for  improving  a  shunt  macbiiio,  dusi^td  and  madu 
with  proper  skill  .lud  cure,  and  not  at  all  aa  a  de\ice  for 
making  &  tolerable  compound-woimd  machine  out  of  a  bad 
•hunt  machine.  The  result  of  coiu|>ound  winding  of  that 
•orb  I  do  not  think  would  be  satisfactory  from  either  a 
pnetical  or  theoretical  point  of  view.  I  shall  introduce  to- 
night one  machine  that  evidently  was  tiuill  in  that  way. 
One  might  call  it  a  l&xy  mun's  machine — a  sbunt  macbine 
very  h^ly  designed  Jtnd  changed  to  a  compound  appa- 
rently to  make  up  for  these  deficiencies. 

We  might  start  the  discussion  by  asking  why  a  shunt- 
wound  dyiuimo  having  |)oworful  tiold-magni>ts,  and  an 
armature  not  ^'or}'  i>oworiul  relatively  to  the  lteld-magiiet«, 
should  not  mnintain  a  practically  oonstHnt  potential.  The 
answer  which  has  always  boon  made  to  that  question,  and 
nob  quite  the  correct  answer,  is  beca,use  the  armature 
has  reaistanco.  If,  for  instance,  we  have  a  shunt-wound 
machine  which  will  gi%-e  100  volts  on  open  circuit  when 
worked  at  its  full  capacity,  the  armature  wall  al>«orb  a  cer- 
tain amount  of  the  voltage,  ho  to  speak.  In  other 
words,  a  certain  amount  of  voltage  is  noeeesary  to 
overcome  the  resistance  of  the  armature  when  a 
powerful  current  is  being  passci  thmugb  it.  Therefcre  a 
■nxdiine  which  gives  1 00  volts  on  open   circuit  would  not 

S're  the  same  amount  with  a  powerful  current  passing 
rough  it,  becauce  the  armature  luui  an  appreciable  resist- 
ance, and  a  certain  amount  of  voltage  i)>  absorbed  there. 
There  will  be  then  a  drop  in  voltage.  That  amount  we  can 
oaleulatc  readily.  If  we  bavc  a,  machine  which  will  give  E 
volts  at  a  certain  a[)ce(l  on  open  circuit,  and  have  an  arma- 
ture with  a  resisbance  of  K,  and  then  pass  the  cturenb,  C, 
through  it,  we  will  got  a  drop  ia  voltage  which  I  will  call 
ft  equal  bo  K  C.  Arid  that  is  the  approximate  reason  why 
we  have  to  resorb  to  compound  winding,  or  why  it  is  some- 
times convenient  to  do  it  Now,  the  first  and  natural 
BU^eetiou  is  to  put  on  onotigh  series  turna  to  make  up  for 
theloss  of  e  volts.     Now,  that  is  very  simply  done  indeed, 

and  the  result,  baking  the  formula  a  =  _— ,  would  be  that 

R 

A,  the  number  of  series  boras  required  bo  do  that  work, 

would  produce  t  volts,  and  bring  the  voltage  up  bo  bhc 

point  where  we  started. 

Now,  if  that  were  all  that  were  neceeeary,  I  should  not 

be  reeding  bhis  paper  now.     Compound  winding  would 

have  been  worked  for  all  it  is  worth,  and  that  would  be 

the  end  of  it     Unfortunately,  that  is  not  enough,  aud  for 

this  reason  :  The  voltage  at  the  terminals  has  drop[iod  on 

account  of  the  absorption   of   voltage  in  the  armature. 

Kow,  if  we  sixt  to  get  100  volte  at  the  terminals,  we  must 

produce  in  the  machine  more  than  th^t,  becaueo  we  iire 

using  up  a  certain  amount,  f,  in  the  ai-mature.     In  order 

bo    aeeomptish    that,    the    induction    through    the    mag- 

oete  most  necessarily  be  increased,  and  the  other  factors 

remain  constant ;  that  is,  the  speed  and  number  of  wire« 

in  the  armature.     I  am  going  to  use  the  term  "  magnetic 

mistance."    I  am  awaro  that  it  is  a  term  that  i»  not  in 

good  theoretical  standing.     I  see  that  Mr.  Flemiug,  in  his 

recent  book,  has  used  it,  and  I  am  going  to  nuke  hold  to 

use  thai  term,  bocauso  it  is  convenient.    Wo  then  meet 

the  difficulty  that  this  number  of  series  uirnn,  A,  will  not 

do  the  work,  because  by  adding  the  necessary  induction, 

we  iooreoso  the  magnetic  rcsietaace  a  certain  amount 

Suppoee    we     call     the     nugnotic     resistance     of     the 


machine  at  the  start  ^ ;  call  bhe  reeisunee  at  fall 
toad,  the  resistance  when  we  put  on  the  maximum 
induction  that  we  are  going  to  use,  qx.  The  magnetic  resist- 
ance then  is  increased  in  the  ratio  of  3—  .      Consequcnbly, 

in  order  that  bhe  eorics  burns  added  should  produce  e  volte 
tc  mako  up  for  that  drop  in  voltage,  we  must  wind  on  not 
A  series  lurnij,  but  a  iiumtier  rather  larger  than  a,  to  com- 
pensat«  lor  the  fact  that  the  magnets  have  iucroased  ia 
magnetic  resistance.     In  other  words,  it  would  bo  in  the 

ratio  of   ^ .     That  is  the  [X)int  where  3.  P.  Thompson, 

? 
in  his  wetl-known  book,  dropped  the  subject,  and  that  is 
the  point  where,  bo  far  aa  I  know,  nearly  everybody  else 
dropped  ib,  That  is  very  pretty,  so  far  as  ib  goes,  and  it 
is  uerfvctly  correct  so  far  its  ib  goes,  and  that  is  all.  Any- 
body who  attempts  to  build  a  compound-wound  machine 
accoivling  to  that  formula  will  htid  himBolf  very  sad  wheu 
he  gets  thixiugh,  because  be  will  not  get  a  constant  poten- 
tial by  any  such  mitchirie.  The  next  question  is,  whyl  It 
ia  perfectly  evident  that  if  that  doee  nob  give  the  result  there 
iii  some  good  and  sufficient  reason  for  ib;  that  there  tfl 
something  wo  have  forgotten,  and  that  that  something 
probably,  judging  from  the  results  of  trying  to  use  the 
lomnilie,  is  a  very  important  something.  The  Srsb  thing  is 
this:  We  have  inoreaMd,  by  adding  series  turns,  the  mag- 
netic resistance  in  the  ratio  of  7  J::  bo  r/,  and  that  applies  to 
the  shunt  windings  as  it  does  to  bhc  tow  scries  turns  that 
we  have  added,  for  hy  adding  these  series  turnii  and  in- 
creasing the  induction  we  have  increaxod  the  magnetic 
resistance.  Then  surely  the  number  of  shunt  windings 
which  produce  E  volts,  when  the  magnetic  rcsistanco  is  q, 
will  not  produce  it  when  the  magnetic  reaistnnoe  is  q  r.  We 
miisb  adfX  then,  either  more  shunt  turns  or  au  oquivalout 
in  series  turns.  And  that  is  one  of  the  important  things 
which  has  been  neglected  in  the  rjuestion  of  compound 
winding.  It  ia  not  very  difficult  to  compute  that 
amount  The  ^buni  ampere  turns  sHfficicnt  bo  produce  e 
when  the  resiBta.nce  is  q  of  course  will  not  produce  it  when 
the  resistance  mqj: ,  tberoloK,  wc  must  u/ld  enough  series 
turns  to  bring  the  induction  up  to  it«  proper  value. 

If  the  iron  h  not  nearly  saturated— in  other  words,  if 
the  machine  were  properly  designed  in  the  first  place  from 
a  magnetic  point  of  view — that  tjuantity  will  not  be  a  large 
one.  Ho  that,  so  far  as  things  considered  up  to  this  point 
are  concerned,  we  should  have  properly  the  e  volte  with 
which  wc  atortod  out,  the  drop  in  the  armature  having 
been  counteracted.  But>  unfortunately,  another  term  has 
been  neglected  in  the  question,  and  one  that  ia  atOI  more 
important.  1  think  every  man  who  has  built  a  compound- 
wound  machine  will  he  able  to  have  tolerable  clear  idea  of 
whiit  that  terra  is,  although  the  value  jf  it  has  not  been 
taken  into  account  properly.  It  is  a  term  that  is  caused  by 
the  demagnebiHing  eiTect  of  the  armature  current  The 
armature  »  crosa-magiieUaed  and  the  tield  is  disturbed  by 
by  it,  and  ait  soon  as  the  brushes  are  given  a  lead,  to  get 
them  bo  a  mint  where  they  will  nob  spark,  the  efTecb  of  toe 
armature  begins  to  make  trouble  and  domagrtebises  bhe 
fiold-magtiebs.  There  ie  a  certain  contrary  magneto- 
motive  forve  in  the  armature,  owing  to  bhe  fact  that  it  ia 
running  with  lead,  aud  has  to  be  lun  wibh  a  lead  on 
account  of  bhe  disturbance  between  the  field  and  the  pole- 
pieces.  The  demagnetising  eflect  upon  tlie  armature  may 
rise  to  such  a  considerabFe  amount  as  bo  cauM  serious 
trouble,  particularly  if  the  m&ehine  is  a  high  potential 
machine,  and  there  are  very  many  turns  in  the  armature, 
or  if  the  machine  hM  insumcient  iron  in  the  Geld-magnebs 
the  same  result  wilt  follow.  llint  amount  has  ooen 
and  is  very  readily  worked  out  in  bonus  of  the  number  of 
windings  on  the  armature.  Its  effect  is  quite  large  in 
some  cases,  so  that  instead  of  saying,  aa  one  customarily 
does,  thab  to  huikl  a  ahunb  machine  bo  give  a  constant 
potential  you  should  have  little  or  no  reeistanee  in  the 
armature,  we  should  aUo  have  to  say  in  addition  that  it 
should  not  have  ativ  canvolutUHii  on  the  umaturo  to  epoak 
of,  or  ib  will  give  the  crosa-magnelising  effect.  It  should 
be  noted  right  there  that  everybody  knows  who  designs 
machines  t^t  the  sparking  ti-oublo  that  compels  one  to 
shift  the  iwsibion  of  the  bnubea  to  gcb  them  to  a  uoa- 
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mora  serios  ttirn«  must  lio  added  to  coiinterftct 
neticing  ofToct  nf  the  armnturo.     And  tbcy  cumo 


nmrldDg  pointy  is  very  considerably  afTocted  by  the  sliape 
of  the  horns  of  the  pol6-{>iec&  Soiaetinie*  a  little  Mel  in 
cbansing  the  «lia[)e  of  the  eiuU  of  tliu  pole-pieces  vill 
enable  one  to  nii>  wiiii  » t^dut.  de&l  tv&s  lead,  and  get  a  rery 
tnucl^  more  workable  machine.  But  to  return  to  the 
deaugnetisiiig  effect  of  the  armature.  That  amount  han 
l)een  worlced  outbv  Hopkinton, although  it  ia  not  quite com- 
|)Oiind  winding;.  It  wuh  workc^l  out  by  him  in  that  admtr- 
able  paper,  piiblif^hcd  in  1^6,  n-hich  I  wasabotlt  tOiNiy  con- 
tainB  the  sum  and  substance  of  the  theory  of  the  dynamo; 
it  is  A  rapor  which  has  not  been  read  a«  much  us  it  ought  to 
ho.  ita  worked  out  the  croas  magnoUaiDg  effoct  of  the 
armature,  the  dcmagnetisin({  effect,  and  found  il  to  be  tho 

folloving:  The  fonnula  is  4r  C!^«4Jm  C.      In  other 

worda,  be  foand  the  Diagnotjsed  effect  iii  masnetic  units 
depended  upsn  tho  anj^le  of  leail  of  c\in-ent,  and  the  number 
of  convolutions  in  the  magneto  Now,  havin;'  thJH  demug- 
neciaed  efl'ect  of  the  armature,  all  wo  have  to  do  to  counter- 
act it  is  to  reduce  it  to  its  corrui>onding  numbei*  of  series 
turns,  and  that  comes  out  very  simply.  Sup)M>8e  we  cull  O 
the  number  of  aeries  turns  neueesary  on  that  account ;  we 

bare     C     equals  the    simple    quantity  C  =  m  —         In 

other  words,  the  number  of  sone^  ttirnn  which  will  have  to 
be  added  to  counteract  the  domagnotising  olfect  of  the 
armature  orjuali)  the  number  of  turns  on  the  armature. 

divided  by  the  (ju^intity  -  where  /  ia  the  angle  of  lead. 

Now  then  we  have  those  throe  foctorv  which  go  to  make 
lip  tbeaerios  turns  nccotmxy  to  give  a  const  mt  potential 
machine.  The  first  one,  the  one  which  hiiE  boon  known 
for  a  good  while  due  to  the  fact  that  the  armature  hits  a  re- 
siiitance-  The  eeond  one,  duo  U>  the  fact  th.it  the  magnetic 
resistance  of  the  machine  increases  as  une  computes  the 
series  turns  to  take  care  of  tho  first  turn.     And  li  n.xny,  still 

tho  (lemag- 

._ umo  out  in 

respectively  simple  forms.  The  only  troiihlc  is  this  quan- 
tity, ^—  .     We  do  not  always  know  what  q,r  is,  although  wc 

ought  to  know  very  nearly  what  f  it  if  the  machine  has 
been  carefully  dcsi;;ned  iu  the  start,  Ikit  it  is  ijuito  cuoy 
to  get  an  approxini.itc  idea  of  iji  from  almost  any  of  the 
pumished  curves  nf  magnetisation.  Those  in  llopkimon'e 
|>aper  are  perhaps  the  handiest  to  work  with  that  I  know 
ut  If  anyone  knows  atiythiD<;  about,  the  iruii  that  is  iiscil 
ill  building  a  machine  he  can  arrive  At  a  fairly  goud  idcti  of 
y/.  It  is  a  quantity  that  is  quite  obtainable.  I  think 
that  theae  three  terms  include  all  the  tin-nu  which  arc  of 
sutBeiant  sine  to  be  met  with  in  actiul  dynamo  building. 
Theoretically,  they  are  not  all  that  would  aave  to  be  taken 
itito  account,  auJ  I  have  omitU!d,  in  tho  fii'st  place,  all 
terms  involving  the  square  and  higher  |)Ower«  uf  the 
ratio,  because  they  are  quite  small ;  in  the  next  iilacc,  all 
terms  involving;  the  differential  nf  that  ratio;  arii],  Hnally, 
the  periodic  terms  which  involve  iho  aelf-induction  of  itec- 
tioes  of  tho  armature  and  things  of  that  kind.  They  are 
very  small,  I  think,  compared  with  cither  of  those  three 
terms,  and  »o  snull  that  they  need  not  caufte  veiy  much 
trouble  in  practice  One  thing  mure,  so  fiu*  as  those  termi 
lU-e  concerned,  and  the  wmk  is  complete.  These  scrloa 
turns  should  he  wonnil  on  the  ni:igiiet.  Consequently,  the 
riunilKir  of  series  turns,  whatever  it  is,  deduced  iu  this  w-i-y, 
would  have  to  bo  multiplied  by  the  coefficient  of  loaki^fO 
of  the  machine,  whatever  tbit  may  be.  That  coefficient 
is  veiy  seldom  as  low  as  i'J.'j  and  nut  veiyuften  ms  high  as 
1-9.  80  wc  will  hare  to  multiply  the  number  of  sei'ies 
windings  derivc<I  in  this  way  fmm  these  throe  terms  by 
that  coefScient,  whatever  it  may  be,  to  get  the  total  num- 
ber nccesfiary.  There  is  quite  a  wide  vai-iatiun  in  the  value 
of  leakage,  and,  of  cuunu> any  futm  uf  mugiiotic  frame  that 
we  ai'e  tolerably  well  acqiuintal  with,  we  can  make  a  very 
elose  guees  indeed  as  to  the  actual  value  of  this  coefhoient. 

I  added  these  two  lenus,  B  and  C,  and  looked  tu   find 

sjjocjl! cations  in  some  comjiouiid  dynamo  for  the  sake  of 

applying  this,  and  seeing  whether   it  actually  giwe  the 

f*rop^  Mumboi'  of  aet^os  tunin  to  bo  applied.     I  was  not 

i-f-'y /ack_f  in  that  eearvh.     I  h.i't  Utth  fiine  in  whi'/h  lo 


look,  only  a  conpte  of  days,  and  I  did  not  find  very  much, 
and  I  am  compelled  to  use  as  an  illustration  a  machine 
which  shows  a  necessity  for  the  corrections  more  than  any. 
thing  else  It  is  the  machine  dosoribed  by  Thomson. 
It  is  a  four-pole  machine  with  a  Gramme  annature.  The 
armature  contains  3S0  turns  with  a  rosistanee  of  035  ohm. 
The  total  reeisUnce  of  the  series  turns  was  '005  ohm, 
making  03  ohm  the  total  teeistauco.  The  dimensions  uf 
the  machine  -ire  iwirtly  given,  but  the  machine  was  built 
with  very  much  too  little  ii-an.  The  iron  was  very  much 
over-saturated.  In  fact,  the  amount  of  iron  was  so  email 
OS  to  be  very  objectionable,  the  over  saturation  being  very 
sovei-0.  The  dotaiU  of  the  maohine  were  not  p^va  a«  per- 
fectly as  I  would  like  to  have  them  ;  1  had  to  moke  a 
guess  for  the  ratta.      The  guess   I    made  for  that  was 

?-i  -  I  -ik  The  leakage  I  take  is  1  6,  which  was  not  an  exces- 
<f 

sivo  amount,  I  think,  for  a  four-pole  machine  built  on  those 
lines.  It  is  rather  small,  if  anything,  considering  tho 
character  of  the  machine.  Finally,  the  leakage  I  took  a» 
'-tV""'  wbich  I  think  a  not  a  large  lead  for  a  saturated 
machine  ;  a  machine  where  there  in  too  little  iron  and  with 
quite  a  powerful  armature. 

These  three  ^luiititiea  I  judged,  as  far  as  [  could,  with- 
out working  them  through  to  eee  where  thoy  would  lead 
me.  Having  taken  those,  I  proceeded  to  put  them  into 
thcM  various  fortuube  with  the  reAistancos  given,  and  the 
number  of  shunt  terms  given,  which  was  353,  as  [  men- 
tioned before,  on  each  of  the  four  poles  of  the  magnet. 
Tho  result  I  found  was  this  :  Taking  these  terms  one  by  one 
A  -  8  tiu  IIS,  D  =  20  turns,  showing  that  this  factor  which 
has  beer  completely  neglected  in  moat  work  of  this  kind 
was,  in  this  cise,  more  than  twice  tho  quantity  which 
Thoro[)6on  would  give  for  the  full  number  of  scries  tiuns 
necessary  for  comijound.  And  then  working  out  the  arma- 
ture turn,  C  =32,  it  mnkos  a  still  further  increase.  In  fact, 
the  amount  owing  to  the  armature  alone  was  foiu-  times  the 
iLurobar  given  by  thus  old  standby  formula.  Then  mnltiply 
the  whule  by  n,  the  eootHeient  of  leakage  uf  the  machine, 
we  Kct  Dii  scricfl  tuiiis  as  necessary  to  compound  that  jar- 
ticuUr  marhiiio.  Having  worked  that  out  I  turnod  back 
to  tho  deecription  of  the  maohine,  96  was  the  series 
torus  on  that  m»w!hine.  In  other  words,  1  hapiwned — 
I  say  hapiwnoil,  Itocnuso  I  did  nob  know  exactly  what 
those  were— 1-0  get  precisely  the  number  of  series  turns 
that  wot^  required  as  found  in  practice  to  comjwund  that 
nuichine.  Now,  I  do  not  know  whether  it  was  well  com- 
[Kiunded  or  badly.  .Tudging  from  the  general  design,  1 
should  ssy  that  it  was  not  compounded  very  well,  At  all 
events  it  is  tiuitc  clear  that  theae  three  terms  give  a  close  np- 
[iroximation  to  the  actual  number  of  turns  found  to  bo  nocoe- 
juiry.  If  that  is  true  in  a  machine  so  thoroughly  saturated,  a 
machine  with  ahogether  too  little  iron  in  it,  and  a  machine 
where  the  voltage  at  full  load,  without  comjioiuiding,  must 
he  barely  nvcr  half  tho  normal  voltage,  which  isfi5  ;if  it  works 
projierly  ill  a  roachiiieoftbatkind, so  as  to  give  approximately 
tho  number  uf  turns  reipiived  to  coni)K)und  it,  it  certainly 
ought  Lu  do  8u  where  the  itumber  of  volta  to  be  accounted 
for  IS  one  tenth  of  the  total  numl>cr  produced.  1  have  not 
been  able  lo  get  any  other  machine  to  which  1  could  apply 
it,  but,  from  iho  result  of  that,  I  am  convinced  that  it  is  a 
fairly  good  .tpproximation  to  the  number  of  terms  actually 
required  in  pructice. 

Ill  closing  I  would  reiterate  again  what  I  said  at  the 
start,  that  1  do  not  think  the  compound  machine  ought  to 
be  abused  in  the  way  ib  was  when  tho  uiachine  that  gave 
these  reniiitJt  w-as  designed.  It  is  too  much  to  ask  a 
maubinu  to  do,  to  scrimp  it  on  iron,  proportion  it  badlj, 
and  then  ex|>oct  it  to  give  constant  voltage  ;  it  simply  will 
not  do  iti. 

1  will  say  that  these  formuhe  will  compound  the  machine 
correctly,  f  think,  when  tho  voltage  due  to  the  shunt  turn 
is  K.  C'onscquoMtly,  it  will  cumimund  correctly  when  the 
machine  is  nin  at  such  a  speed  that  the  slmnl  turns  alone 
will  give  K  volts  on  open  circuit,  and  that  will  be  tho  speed 
fur  compoumliii",  and  tho  speed  at  which  these  fonnuUe 
represent,  I  think,  nearly  the  proper  amount  of  series  turns. 
Of  course,  if  the  machine  is  run  at  any  other  speed — in 
oUier  woriis,  il  the  ahunt  windings  give  more  or  lass  than 
E  volts — the  machine  cannot  be  expected  to  compounil.    It 
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woitld    not  eoinpoand,  snd   every1x>d]r  known  very  well 
that  a  compound  machine  U  sensitive  to  ofaiinf;os  of  spe&d. 


THE  MATHER  AND  PLATT  ALTERNATE 
CDBRENT  DYNAMO. 

Meaars.  Mathor  and  Piatt,  of  tixe  Salford  Iron  Works, 
Haachetttr,  un  aovr  manufacturing  an  alternate-oarrent 
dynamo  which  eralwxliea  several  new  featiirM,  and  has  given 
twry  aatUfactory  reg)ilt«  in  practice.     Ae  is  thi*  caaf  vtt|i 


"Manchester'  dynamo,  which  U  carried  on  a  hr&cket 
bolted  to  the  bed-plate  of  the  alternator,  the  annatura 
ahufto  heinu  coupled  dirMt. 

The  whoTo  arnnf^oment  is  exceedingly  compact,  occupy- 
ing littJe  floor  apace. 

The  machines  are  manufactured  under  the  patents  of  Dr. 
John  Hopkinson  and  Or.  Kdward  Uupkiiiaon.  and  ara 
made  in  several  standard  sizes  up  to  100  Board  of  Trade 
units. 

For  working  with  traosformors  they  are  constructed 
either  for  1,000  or  3,000  volt*,  and  from  8.000  to  12,000 
altematifina  per  minute,  or  with  a  "  periodicity  "  of  from 
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moat  alternate-current  mitchincs  in  which  the  armature 
ountaina  iron  corea,  tfao  armature  rcrolvos  and  the  magnota 
are  fixed.  The  magneta  ai'e  wrought  iron,  and  are  arranged 
round  the  armaUirc,  exterior  to  it,  and  ai«  attached  to  a 
maasivo  cut- iron  ring,  which  forms  the  yuku  connoctiiig  the 
timha.  The  attachment  is  so  arranged  that  any  of  the  mag- 
net ooras  may  be  removed  without  disturbing  the  remainder 
or  taking  out  the  armattite.  The  armature  is  constructed 
ol  two  pUlca  or  discs  keyed  oo  to  the  shafts  hetwoon  which 
the  annatur&coiU  are  held  by  bolts.  .\b  with  the 
raanieta,  aoy  soction  of  the  armature  chfl  bo  removed 
without  disturbing  tlie  remainder.  Apertures  in  the 
discs  allow  free  VGiititation  in  the  interior  of  the  armature 
Qom.     The  uagiieU  are  excited  by  a  Mather  and  I'Utt's 


6G  to  100.  The  machines  can  be  run  in  parallel  [lerfoctly, 
and  may  be  thrown  into  i>arallel  working  without  the  least 
danger,  even  when  there  is  considerable  diU'erence  between 
the  E,M.F.'b  at  the  terminals,  or  the  machinea  are  running 
at  different  speode. 

The  machine  illustrated  la  for  an  output  of  1,000  volts 
and  30  ampem  at  800  revotntiona  per  minute.  Thearma- 
tiire  icsifltance  is  Ohb  ohm,  and  the  resistance  of  the 
magnets  two  obms-  When  working  with  full  load  the 
current  throuRb  the  magDaUooils  is  21  amperes,  ahowingan 
eloctriMl  ofiicieiiey  of  over  95  per  cent. 

Musars.  Mathor  and  Tlstt  have  already  constructed 
several  of  these  muchines  (or  central  station  work,  and  have 
a  iitimbei'  now  in  course  of  construction. 
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GOVEBNMENTS  AND  PATRONAGE, 

It  is  the  cry  of  evorj  inveutor  who  produces  what 
he  boHoves  to  be  an  advance  upon  previous  industrial 
applicatioDs  that  the  Government  ought  to  taka  up 
hifi  iiivcntiou,  pay  bim  a  handsome  royalty,  and 
show  the  world  how  valuable  is  the  outcome  of  hia 
brains.  Telegraphists  outside  the  Poat  Office  say 
that  iuvoDtion  has  ceased,  tbat  the  Goverameut 
monopoly  is  agaiust  progress,  that  if  the  telegraphs 
had  been  in  tho  hands  of  private  adventurers  there 
is  no  knowing  what  apparatus  would  have  been  in- 
vented ere  this— at  any  rate,  in  imagination,  it  would 
have  been  aomethiiig  wonderful.  Telephonists  say 
that  Utigatiou  gave  the  Government  a  favourable 
verdict,  and  irorn  that  timte  tulephonic  invention 
ceased.  Officials,  who  are  about  as  keen  as  business 
men  are  usually  made,  say,  on  the  contrary,  tele- 
graphy in  England  is  in  front  of  all  tel^iraphie 
admiuiatration  in  the  world.  The  work  is  heavier, 
it  is  bcLtur  done,  and  the  apparatus  is  being  con- 
tinually modified,  developed,  and  perlfecte<l.  They 
also  aay  telephony  in  the  hands  of  the  State  would 
be  tti  iLS  satisfactory  a  condition  as  is  telegraphy. 
And  so  recriminnliou  goes  on.  There  is,  however, 
one  of  the  greatest  applications  of  electricity  that  ifi 
uncontrolled  by  the  Government,  and  its  action 
towards  that  application  gives  us  some  inkling  as  to 
whether  Governments  are  unobservant,  conseivative, 
aud  hard  to  move.  We  refer  to  electricity  as  applied 
to  lighting. 

History  tells  us  that  the  introduction  of  the 
electric  light  was  originally  due  to  the  requirements 
of  lighthouses.  The  Trinity  Corporation  was  per- 
haps the  prime  mover,  but  the  Board  of  Trade  had 
to  sanction  expenditure.  We  all  kiiow  that  such 
expenditure  was  sanctioned  upon  the  favourable 
report  of  Prof.  Faraday.  Of  course  the  Board  of 
Trade  look  its  own  tiiuo  in  the  matter,  and  would 
not  be  hurried.  The  Society  of  Arts  is  generally  in 
the  forefront  of  any  movement,  and  its  Transactiom 
show  aome  of  the  credit  that  must  be  given  to  tho 
Government  through  the  Trinity  House  for  au  en- 
lightened policy.  Also  its  Transaciiotis  contain 
these  memorable  sentences :  "  I  have  only  to  remark 
that  this  invention,  if  it  may  be  called  one,  is  purely 
English.  Faraday  commenced  it  when  he  dis- 
covered the  fact  that  magnetism  might  be  made  to 
produce  or  induce  an  electric  current ;  and  although 
the  magneto-light  was  first  produced  in  Paris,  it 
was  by  me,  aud  so  far  from  rec6i\'ing  assistance 
from  any  of  the  French  savants  in  the  matter,  t  was 
ridiculed  by  all  of  them  for  attempting  what  they 
said  they  could  demonstrate  was  impossible."  We 
ought  to  say  this  statement  was  vigorously  objeetod 
to  by  tho  Abbe  Moigno,  but  a  careful  examination 
of  the  objections  rather  convinces  one  that  the 
Knglishnian  was  right.  The  speaker  was  Mr. 
F.  H.  Holmes,  and  it  seems  that  the  true  history 
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of  ftn  electric  light  from  a  maohine  is  something  as 
follows:   In  1353  aome  magneto-electric  machines 
were  erected  in  Paris  for  the  decomposition  of  water. 
The  oomjMUiy    under    whose  auspicps  the  experi- 
menta    were  mode  came  to  grief,  and  Mr.  Holmes 
was  struck  with  the  thouRht  that  light  could  be  got 
by  means  of   these   machines.      He   tried   with  a 
Duboscq  lamp  and  saccooded,  though  not  very  ealis- 
ffcctorily.    The  machines  were  not  ailnptud  for  such 
work.    Subsequently,  in  1867.  Mr.  Holmes  applied  to 
the  Trinity  Board,  and  experiments  were  authorised 
first  at  Blackwall,  then  at  the  South  Foreland,  and 
on  the  8tb  December,  1»57,  the  experiments  aft  the 
lighthouse    was   commenced.      These   experiments 
were  continued  off  and  on  for  some  time,  till  the 
decision  was  made  to  5t  up  Duugeness   with  the 
new  illuminaut.    In  February,  1862,  the  light  was 
started  at  Dnngeucss,  but  was  eoou  stopped,  and 
not  till  Jtmo  6tb,  I8G2,  did  it  commence  to  shine  as 
a  permanency.     From  thjit  time  to  this  the  electric 
lightbas  increased  and  multiplied  in  lighthouses.  This 
development  has  certainly  been  due  to  the  fostering 
care  of  Govcrmnents,  although  it  may  be  said  the 
light  is  so  admirably  adapted  in  certain  positions 
for  snch  work  that  they  could  not  help  themselves. 
Certainly  the  light,  as  applied  to  lighthouses,  is  not 
adapted  for  gBiieral  illumination,  and  not  till  better 
machines  and  better  lamps  were  designed  had  the 
Government  any  opportunity  of  showing  its  interest 
in  oloctric  lighting.     As  soon  as  these  came  into 
the  market,   with   the   incandescent    lamps    fairly 
satisfactory,   it    was   seen    that    Riich   lighting    was 
admirably  adapted  for  ship   lighting,  and,  as  the 
result,   it  will  be  found   that   the  Admiralty   was 
among  the  Brst  to  rocognisc  the  fact,  and  has  boon 
the    largest    purchaser    and    ti^et    of    the    modern 
dynamo  and  its  accessories.      Several   firms   have 
pulled  sucx;cssfnlty   through   a   most  dtshcarteuirig 
and    dismal     time     solely    through    Government 
purchases.      Further,    the  Post   Office    authorities 
rightly  jndged  that  the  new  illnminant  was  better 
adapted   than   gas  for  s.ome  of   their  largest    and 
busiest  centres,  the  result  being   that  the  electric 
Ugbt  was  installed  at  several  of  their  bosiest  ccutics 
with  great  satisfaction.    Other  Government  depart- 
ments have  likewise  patronised  electricity,  and  the 
names  of  some  of  the  Royal  Engineers  axe  almost  as 
familiar  to  electricians  as  they  are  to  other  members 
of  the  ser^-ice.    One  other  action  of  a  Government 
department,  and  we  have  done  enough  to  show  that 
in  this  particular  industry  patronage  bas  not  been 
withheld.     Almost  among  the  first  suggestions  for 
the  use  of  motors  was  that  they  might  be  utilised  in 
gunnery  operations — training  of  the  guns,  etc. — and 
it  is  pretty  generally  known  that  Messrs.  Maxim, 
Massey,  and  Crompton  carried  out  experiments  for 
the  Government  in  this  direction.     We  believe  that 
(be  initiation  was  due  to  Mt.  Maxim,  who  was 


directly  assisted  by  Mr.  Massey,  while  Mr.  Crompton 
constructed  the  apparatus.  Whether  the  Maxim  gun 
took  that  inventor's  attention  into  another  channel, 
or  whatever  the  cause,  we  have  heard  nothing  as  to 
the  success  or  the  non-success  of  motors  for  this 
particular  work  for  a  long  time.  Still,  the  imme- 
diate object  we  have  in  hand  is  served  by  showing 
that  the  Government  departments  are  by  no  means 
disposed  to  pooh-pooh  an  invention  which  can  bo 
shown  to  them  to  give  promise  of  good  results. 
As  we  have  said,  the  electric  Ughting  industry 
was  practically  kept  alive  for  a  considerable 
period  by  the  orders  for  ship  Ughting,  and  of 
these  orders  the  gi'eat  bulk  were  placed  by  the 
Government.  The  large  companies  followed  suit, 
and  now  we  should  imagine  it  is  the  exception,  and 
not  Lhe  rule,  for  a  new  steamer  to  be  lighted  by  any 
other  means  than  electricity.  Public  departments 
seem  made  almost  for  the  purpose  of  being  kicked 
by  everybody.  When  anyone  has  a  grievance  his 
game  is  some  particular  department.  Electrical 
HUgiusers  can  examine  the  record  for  themselves, 
and  may  assume  that  what  holds  good  in  this  parti- 
cular instance  probably  holds  good  for  other  things. 
hence  may  arrive  at  a  consoling  conclusion  that,  after 
all,  Government  ofKcials  may  not  be  so  bad  as  they 
are  painted.  Doubtlessly  a  good  deal  of  red 
tnpeism  is  the  order  of  the  dny,  and  it  may  take 
him  months'  correspondence  and  a  thousand 
letters  to  get  a  level  mended,  but  certainly 
the  adoption  and  purchase  of  dynamos  is  not 
surrounded  by  these  difficulties.  In  this  general 
account  of  Government  patronage,  we  might  have 
mentioned  the  large  use  made  of  search  light  ap- 
paratus, a  use  which  alone  would  give  employment 
to  a  goodly  number  of  hands,  for,  undoubtedly,  all 
the  new  ships  now  building  and  to  be  built  will  be 
freely  equipped  with  such  apparatuii.  If  we  were 
asked  in  what  special  direction  Government  action, 
as  regards  the  industry,  shows  signs  of  too  much 
red  tape,  wo  ahould  feel  inclined  to  say  in  the  in- 
formation  it  gives.  No  doubt  elaborate  series 
experiments  have  been  made,  and  reports  sent  in^'^ 
bat  these  reporte  are  kept  from  the  lay  reader,  and, 
perhaps,  from  the  professional ;  put  into  the  pigeonj 
boles  and  forgotten.  Occasionally,  a  few  results' 
leak  out,  but  that  is  all. 


A  SUGGBS'nON. 

As  the  band  of  time  is  so  rapidly  thinning  the 
ranks  of  the  pioneers  in  submarine  telegraphy,  is  it 
not  possible  to  make  an  effort  to  obtain  soma 
account,  from  those  who  remain  among  as,  of  their 
rocoUoctions  of  their  early  days?  How  nuiny, 
persons  are  now  living  who  can  say  like  Mr^ 
Willoughhy  Smith, "  Yes,  I  crossed  the  Channel  witi 
the  first  experiiqental  cable  "?    Was  this  the  cabiq 
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that  lired  onA  died  fcbe  same  day,  a  Bpeoimeu  of 
whicb  was  sbown  to  as  by  Mr.  Whitohouae  at 
Brighton  two  or  three  yearK  ago,  and  of  which 
other  specimens  exist?  Oao  of  these  speciiuent 
fibould  ftomobow  or  another  come  into  the  bauds  of 
the  InBtitate.  Accurate  and  aathentic  know- 
ledge could  be  obtained  only  from  the  few  who 
were  actoally  occupied  in  these  early  telegraphic 
endeavours,  and  we  appeal  to  their  spirit  of  deeire 
for  the  progress  of  humanity,  and  to  their  feelings  of 
pride  in  the  achieveineulfi  of  science,  to  leave  for 
the  oae  of  future  historians  of  science  the  account  of 
the  actual  facts  which  then  occurred,  and  of  the 
part  which  they,  the  pioneers  of  cable  work,  took  in 
that  time  of  grand  endeavours,  of  eager  andoeasele&s 
work,  of  beart-breakiDg  failures,  and  of  6nal  and 
world-wide  sucoess.  Those  who  ro  nobly  worked  in 
the  cause  of  science  have  much  to  say  that  will  be 
of  abeorhing  interest,  not  only  to  electricians,  but  to 
the  world  at  large. 


DATA  AND  PLOTS  OF  VARIOUS  INCANDESCENT 
LAMPS  TOGETHER  WITH  AN  IMPROVED  METHOD 
OF  TESTING.' 

FT  WM.  U  PlTTPtB. 

StiiM  the  a|tj]ettrance  of  the  roport  of  the  Fraiiklin 
Institute  on  iacandftaceot  lamps  in  1H85,  there  have  beeii 
rw  published  meuuremenu  either  of  the  efficiency  or  of  the 
dUtributioii  of  light  about  the  bott^known  lamps  iiaw  in 
the  iii»rl(&t.  But  the  market  Iam(>s  of  to-day  arc  mud) 
better  than  those  of  188fi,  so  much  to,  in  (w;t.  thut  the 
Fruiklin  Institute  diitu,  although  very  v&luuUe  u  ihowing 
the  Btate  of  the  art  in  1685,  ar«  of  no  6s)>eciul  value  for  uae 
vdth  the  Umpa  i,ow  manufactured. 

The  following  data  and  eurvos  have  been  calculated  atwl 
jotted  from  the  observaticne  made  by  Meesra  Walter  0. 
Whitmoro  and  F^dtrin  IL  rearson,  cUh  of  1887,  Slana 
cbutetta  Inititiite  of  TechookiQr,  who  took  as  the  subject 
nf  their  f^nuliuting  theiti  "A  Study  of  the  Efficiency  of 
Incaiidwcont  I^mpa"  The  mothoa  utied  is  snbstantially 
like  that  of  the  FrsnkHn  Institute,  buti  bnve  changed  aod 
improved  the  method  of  plotting  so  that  the  five  plote  tell 
the  distribution  of  light,  shape  of  tilamont  and  its  poaition 
in  regard  to  photometer,  etc.  This  mMhod  of  testing  tamps 
ia  in  regnUr  osa  in  the  laboratory  nith  very  ntislactory 
reaull*. 

Th$  liandard  of  light  luod  is  a  Metbvcn  screen  which  has 
been  standsrdbed  by  comjmrJHoti  with  many  stanclaid 
oandlM  »t  diflerent  times  aod  by  different  obaorren,  and 
abu  wiUi  a  Haroourt  standard  burner.  The  mean  of  a 
\wt\m  number  of  observations  aip-ees  so  oinselv  with  the 
maker's  value  of  two  candles  that  this  la  aatumoa  to  be  riKht 
within  the  limits  of  error  of  the  photometer,  and  no  correc- 
tion is  used. 

Thr  phftanutfr  b  a  roodtflod  Bunsra,  lOOiri.  long. 
Kradiiited  into  inches  and  tenths  by  a  dividiii);  eni^ioo,  aitd 
having  also  a  Kale  of  "ratios"  which  whiii  multiiiliwl  by 
the  rundlepower  of  the  atandan)  give  cand te  (Hivflrs 
directly.  Both  the  standard  burner  and  the  lump  nndor 
test  are  UinnmKhly  acraeiwd  au  that  titlLe,  if  any,  diflhaed 
lubt  teaehoa  the  ova  of  the  oliaerver.  A  key  near  the 
ooMTver'i  baod  ana  a  lamp  overhead  fumiali  liKhi  when 
needed  far  .x>adia^. 

Tht  lamvluidtr  la  tjuite  differeat  from  that  used  by  the 
Franklin  Institute,  and  will  bold  any  of  the  lamps  now  in 
the  nutkel  without  danxer  o(  etnininj;.  The  socket  with 
lamp  under  teat  is  aerewed  on  the  end  of  a  brass  rod,  which 
ia  f  re*  Ut  slide  or  rotate  !■  a  ildow  fixed  in  the  centre  of 

'/hw  dim  JImaHmi  a^giimr  (Ksw  York). 


aod  uerpeodimilar  to  a  disc  of  braaa  Set  screm  are  pro- 
vided for  olanpiiig  the  rod  in  the  sleeve.  The  disc  is 
arranged  <w  the  bottom  of  a  U-shaped  strap  in  such  a 
position  that  it  can  be  turned  while  the  rod  always  remuna 
parallel  to  the  fides  of  the  U  and  In  the  same  plana  The 
disc  baa  notches  every  Bdef;-.  and  the  strap  carries  a  lock- 
inojnwl,  which  also  serves  as  an  index, 

Tae  U-shaped  strap  is  pivoted  near  the  top  in  a  frame  so 
aa  to  have  rotation  aoout  a  faorimntal  axis ;  it  also  has  a 
notched  disc,  and  the  frame  a  pawl  and  index.  One  arm 
of  the  U  is  longer  than  the  other,  and  carries  a  movable 
counterweight 

Thia  ajiparatJiR  !■  set  with  the  horitontal  axis  perpen- 
diculnr  to  the  line  of  the  photometer  and  on  a  level  with 
the  centre  of  the  Rrcasou  disc  ;  the  vertical  circle  being 
adjtiated  to  read  Odes,  when  the  lamp  stands  vertical  with 
the  Hockot  iiridi^rneath,  then  the  horizontal  disc  ia  placed  at 
Odeg.  and  the  tod  carrying  tho  lamp  moved  till  tne  plane 
of  the  shanks  is  perpendicular  to  the  line  of  tho  photonieber 
and  the  horizontal  ajcis  cuu  the  filament  oudway  of  its 
length. 

This  positjon  of  tho  Ump  is  called  the  ^'standard 
position, '  and  the  photometer  reading  for  tbts  position,  the 
"  altndard  readiog."  By  means  of  the  horiiontal  circle, 
any  desired  degree  of  longitude  can  be  instantly  tamed 
towai'ds  the  photometer  aod  by  the  vertical  circle  any 
def;ree  of  latitude.  Flenhle  wires  connected  directly  to 
tho  socket  are  used  (or  current  leofla,  ami  another  set  is 
used  for  me-JSiiring  the  itotential  at  the  lamp  Lerminala. 
It  It  assumed  that  the  socKct  and  the  lamp  termfauda  will 
be  of  the  same  potential,  except  with  very  low-realltaBee 
lamps,  or  with  lamps  requiring  a  lai'ge  current. 

EMrif^l  jnfosuranfiUi  wore  made  by  a  set  of  carefully 
calibrated  Thomson's  current  and  potential  galvanometers, 
placed  in  a  room  free  from  magnetic  disturbanoes,  where 
the  value  of  the  earth's  component  had  been  determined. 
As  the  current  taken  by  the  potential  galraoometflr  beara 
A  very  sensible  ratio  to  that  in  the  Ump,  the  imtRmmt  b 
alwaya  kept  in  circuit  and  a  correction  ia  made  for  the 
current  passing  through  it.  An  adjustable  rsnttance  in  the 
lamp  circuit  enabled  the  obsorvor  to  keep  the  potential 
at  the  ri|tbt  amount.  The  potential  ealvanometer  need 
was  adjusted  for  RaylciKh  volu,  and  as  the  difTorence 
between  this  oiid  Legal  volts  is  nearly  within  the  limits  of 
accuracy  of  the  inatmment  no  correction  for  reduction  to 
the  Utter  was  made.  It  was  assumed  that  tho  voltage 
marked  on  the  Umpa  was  in  Legal  volta,  and  that  if  the 
lamp  changed  it«  reeiatance  while  under  test  the  volts  must 
remain  constant  and  the  current  and  oandle-power  allowed 
to  vary.  If  any  Umpe  were  marked  tn  terms  of  the  H  A. 
volta.  then  they  were  tested  at  ton  high  a  voltage. 

When  Iho  lamp  had  been  placed  in  the  "  staxHlard  pod* 
tion  "  and  the  potentut  adjusted,  cat>dle-power  readlny 
were  taken  at  6A  different  positions ;  the  value  used  for 
each  |Jontion  being  the  mean  of  three  or  four  settings  of 
the  disc  acoording  to  the  method  used  by  the  observer. 

Tht  sfaiaJorri  rftredtion  to  which  all  other?  are  referred,  it 
a  line  ])er{ieodiouUr  to  the  pUae  of  Lbo  shanks  of  the  GU- 
ment  and  lying  in  the  equator  of  the  Ump.  By  equator  ia 
understood  the  line  cut  upon  the  glasa  globe  of  the  Unp^ 
when  upright,  by  a  horiaoutal  pUne  baU  way  up  the  fiU- 
nuoU  ZeroMittt  or  Ode^  is  the  starting  point  tor  measur- 
ing the  aoguUr  rotation  3  the  Ump,aod  is  at  the  intarteetlon 
of  tbe  Mandaid  direction  and  the  equator. 

i?oriioiitof4lidrii»(sMiiBieasaredb^  oandle-power  readings 
at  each  SOdeg.  around  the  equaUw  bemoning  and  ending 
wHh  Odeg.  or  tbe  "standard  direction.  Of  these  IS  e.p. 
readinge,  the  firat  and  last  should,  of  course,  check. 

Jtfsan  Aoruonlu/  amdiafovfr  ia  the  mean  of  the  first  1  i 
of  tbeeo  readings,  the  cheek  reading  being  omitted. 

V'rHitai  dufrtlWtoii  is  measured  on  each  of  four  oompletfl 
meridians — Lr.,  those  of  Odeg.,  43deg.  OOdeg.,  ISMeg.  on 
the  equator.  On  each  of  these  four  circles  eandle-|iower 
readings  are  taken  at  every  30deg.  (of  Utitude),  ba^nniug 
and  ending  with  Odeg..  thus  giving  13  readings,  the  tni 
and  but  of  which  ehuuld  check. 

Skutdard  nadmg  is  the  mean  of  all  readings  in  the  direc- 
tion ol  the  tero  point  ("  itandaid  poaition  ").  It  ts  an 
arUcnry  poeilioa  leleeled  for  eonvemeoea.  By  a  and  the 
"  reductton  faaton "  the  candlo-{)ower  (sphencal  or  horj- 
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z  mul)  nay  be  dotermined  iioder  any  given  ^t«ntt!tl  or 
currant  at  ary  sii)iRei[iient  timo  Iiy  one  roaiiiiig.  riccat 
care  sbould  he  taken  in  ijUcing  a  lamii  iti  tliix  |KHilii>fi, 
liee&UM  in  »oma  Iniups  a  very  &lioht  error  would  mukc  a 
v«ry  considorablo  difTereiice  in  the  candloiiowcr,  and,  of 
cDurtM),  in  the  *•  factom."  "When  a  number  of  test*  ilto  to 
be  made  on  any  one  tyjw  of  l»m|t,  it  i«  |ii<eferiihle  Ui  Rsleot 
•  poiot  oil  tbo  faorizontil  circle  in  that  part  of  ttio  curvu 
wbere  the  rate  of  change  of  candle-jiower  is  very  aina.ll,  and 
so  avoid  error  dne  to  hmty  or  iin[)orfi}ct  KOtting  of  tha 
l«nip  for  the  ataiidurd  le^iiijj;. 

Mfaii  sykerifol  amdlr-pc/tiiff  ia  comimted  from  38  read- 
ings Belccled  from  thoBP  dotfrihod,  with  the  aim  of  obtain- 
tug  the  average  iiiteiinitv  of  li^ht  in  all  direi^tions.  These 
readitiga  arc  as  follows  (in  de;<re(ss)  : 

Meui  o(  4  iiorlh  Jinln  n>kiHa;N  dnng,  0,  d6,    90.  136)    (.■uiiula 
Ugnjiitud*     0.      bUtnd*      60.      120,      240.      300.     xiviiiK 
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1 
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4 
4 
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4 
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The  values  for  these  {v3aition3  are  selecbod,  addod  aiid 
dind«d  by  38. 

Hnhmtai  roJucJum  factor  ia  the  mean  horiiontal  candle- 
power  divided  by  tha  standard  roading. 

Spf*eri(ai  rtiiwiion  factor  in  the  mean  spherical  candle- 
power  divided  by  the  standiird  reading. 

The  mean  spherical  candle-power  divided  by  the  mean 
horizontal  candle-power  given  a  very  useful  (actor  which 
in  not  80  iinitii  ;if)i:cted  nh  ihs  two  ulwve  by  a  slight  ori'or 
ill  Mttiiiu  the  Wiip  in  the  exact  atandard  poaition.  Ini<]iec< 
tion  of  tna  «urvo  for  the  70-voIt  Weston  lamp  will  show 
that  a  very  slight  error  would  miiteriatly  change  both  the 
horizontal  ana  the  .iphencul  reduction  factors,  but  would 
iKit  altar  thii  ratio  of  the  two.  Obvioimly  the  product  of 
tlM  atuidard  reading  takiMi  at  any  time,  and  the  reduction 
fiUtora  will  give  the  horizontal  or  sphericiil  uimltn-puwor 
without  any  other  mea«uramont8. 

Tl>e  nutJuid  of  pMHng  tJie  resulta  of  a  tort  on  a  lamp  is 
ihoiif^hl  to  be  ail  improvument  on  the  FrankUo  Institute 
method,  and  is  designed  U>  show  at  a  glance — 

1.  The  distribntioii  of  li|;ht  in  five  great  circles.  S.  The 
relative  position  of  the  lamp  filament  to  the  photometer  at 
the  lero  oA  each  circle.     3.  The  appearance  of  the  filamenl 


as  seen  from  the  photomet«r  disc  at  the  ^ero  of  each  circle. 
4.  The  rated  candle-power.  5,  The  moan  sjihorical  candle- 
power.  6.  The  mfian  horizontal  candle-[»ower.  7.  Atablo 
of  data. 

For  cxajn]>lo,  t^ka  Lho  70-volt  Wocstoti  lamp.  This  lamp 
bus  a  xig-XBg  filament  of  roclanRular  section  twisted  when 
mounted,  wnich  gives  a  very  eharucteriatic  set  of  distribu- 
tion curve*. 

On  the  horizontal  plot  wc  see  the  photometer  bar  rcpro- 
'eiited  by  the  black  line  on  the  left,  and  in  the  centre  is 
the  b;>rizontttl  projection  of  the  filament  at  the  xoro  posi- 
tion, "  with  the  plane  oi  the  shanks  perpendicular  to  the 
line  of  the  pbotunieter  >uir,"  and  also  a  drawing  of  the 
filament  as  aeon  from  the  photometer  disc  at  the  zero  of  the 
circle.  The  curve  shows  that  the  light  \a  grc;kt««t  at  nb  iit 
ISOdeg.  und  S30dcg.,  and  weakest  at  about  60de;{.  and 
'240deg. ;  now,  according  to  the  PhiladolphtA  raathixl,  wo 
could  not  tell  n'hy  this  is  so,  but  a  glance  at  the  projected 
filament  (and  aUo  the  pictures  of  the  filaniont  .leenatOdog., 
4ddeg.,  dOdeg.,  13&deg.)  shows  that  in  one  case  the  sidea 
and  in  the  other  the  Mges  of  the  corrugations  correspond 
with  the  highest  and  wwesl  photometer  readings.  This 
plot  also  shows  that  the  mean  spherical  candle  power  is 
nearly  equal  to  th4  mean  horizontal,  but  thiit  neither  are 
up  to  the  rating  of  16  c.p.  undn-  any  reasonable  assump- 
tion that  can  be  made  as  to  the  meaning  nf  that  term.  The 
obser^'cd  canflle.pow«n  arc  indicated  V>y  the  figures  written 
near  the  intersection  of  tbo  curve  and  the  rJtilii  drawn  i 
30deg.  ajiart 

Tfao  next  pint  shows  the  distribution  of  light  in  a  vertical 
plane  |)aaaing  through  the  lero  of  the  horizontal  circle.  As 
before,  the  horizontal  pmjoction  of  the  lilament  is  seen  in 
its  [Kisition  relative  to  the  jihotomclcr  tar  at  thcxerout  the 
circle,  and  a  drawing  of  the  filament  as  seen  frnni  the 
photometer  at  the  7.ero  jtosiliotL 

The  next  plotshowt)  the  distribution  in  a  vertical  plane 
passing  through  4-'idcg.  on  thuhoriKuntAl  circle.  The  projec- 
Lion  of  the  Slament  shows  that  the  divided  plate  and  lamp 
was  turned  -ISdag.  right  handedly,  thus  bringing  the-lSdsg. 
t>!)>(ition  on  the  horizontal  ]>lot  tu»aid»  the  photometer.  Tm 
iliininishod  amount  uf  light  is  due,  as  indicated  by  the 
i;k«tch  of  the  6la.iiont,  \m  the  presentation  of  the  edges  of 
the  cartjoii  to  the  photometer.  The  next  two  plota  art  i 
taken  in  a  Kitnilar  way  at  DOdeg.  and  135deK-  reapecUvely 
on  the  hori«)ntaI  circle. 

The  picluTM  of  the  filament  wer«  obtained  b^  holding 
the  tamp  behind  a  plate  of  glaas  and  before  %  bn^Jvt  Un») 
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In  Fig.  10  *heM  vnlaea  bav«  b««n  plott«d  to  Kale  there 
iudicktm,  and  the  reepective  curves  that  they  determine 
bare  been  dr^wn  lo  that  one  can  plainly-  see  the  exact  per- 
fonnanee  of  the  tnuformer  under  all  looda. 

It  U  ioterwtio^  to  note  that  this  tnuisformer  might  be 
loided  to  twice  ite  rated  capacity  an<I  the  beating  of  the 
ooili  would  still  be  lew  than  that  of  iron,  altfanagb  the  heat 

'  nrodoced  by  the  iron  grows  less  as  the  lost!  cunes  oii. 
Likewise,  that  ite  eScieocy  would  not  yet  have  roicbec)  xu 
maximtim,  and  that  it  would  have  a  ralue  of  93  per  cent. 
In  Fig.  10  the  OQter  curve  rcpr^ente  the  relations  between 
the  magnetising  current  in  Uie  primar}-  and  the  degree  of 

,  siagneusaLion  lor  all  poinu  of  a  comuleto  cycle.  The  values 
locating  the  eurre  expressing  thia  relation  were  readily  de- 
duced from  the  nlieerrations  made  when  the  traiisformer 
was  working  on  open  circuiL  In  Fig.  5  the  dotted  curve 
represents  the  cunre  of  primarv  current  that  would  be  found 
ahould  Foucault  i:un-enu  be  known  to  be  abaeot,  'Uid  the 
relation  of  ampere-turns  and  magnetisalioti  be  the  game 

,  going  up  as  coming  down.  Then  \{  Foucault  cuireiit«  were 
|neeont  the  dotted  cune  would  have  a  component  at  a 

.  quarter  of  a  i)eriod  in  advance.  This  woulti  produce  a 
Wtg^ve  lag  in  the  dotted  curve.    From  the  position  of  the 
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actual  primary  cuiTent  it  ia  plainly  seen  that  bnt  a  very 
Hmali  cx)m[»iivnt  of  the  above  nature  is  jKissible,  and  that 
the  enei^y  that  is  wasted  by  eddy  currents  must  therefore 
be  small.  The  rudical  de|>arture  of  the  primary  exciting 
current  fmni  the  approximate  HiniioUH  v.iriatioit  of  the  pri- 
mary impressed  E.M.F.  is  plainly  brought  out  to  he  due 
to  hysteresis.  From  the  i>recc(line  consideration  it  is  alto 
evident  that  almost  the  entire  advance  of  the  exciUn 
current  and  therefore  the  corresiKNiding  dissipation  o; 
enoi^  is  due  to  the  same  cause. 

It  waa  thought  of  miioli  interest  to  see  what  amont  of 
hysteresis  should  be  indicated  by  carrying  the  tranBformer 
sKwly  through  the  same  cycle  of  magnetisation  that  it 
went  at  the  rate  of  138  cycles  per  second  when  at  work  on 
the  circuit  with  iu  secondary  open.  Accordingly  by 
Kwing's  method,  modified  for  the  ptirpose  by  Dr.  .Sumpner, 
Mr.  Mcrritt  dctcnninal  the  inner  curve  shown  in  Fig.  10. 
We  regret  greatly  not  to  have  had  time  (or  a  airefid 
rwleterminution  of  this  inner  curve,  and  carry  the  magneti- 
sation to  the  samD  inaslmum  that  was  done  in  the  trans- 
former when  on  the  circuiL  Tbe  agreement  between  the 
cards  would  have  been  more  nuirherl  even  than  in  Fig.  10, 

The  oMumption  made  by  Mr.  Swinburne  in  his  remoik- 
able  and  valuable  pajier  on  the  "  Design  of  Trans- 
formers"  (Pr-xftdingt  of  the  British  Associatiou,  1889) 
would  therefore  be  fully  tubetaiitiated.    Mr.   Mordey'^ 

'  I'ajnr  rssd  btbn  ILt  Amarii^u  I&bUIuU  u(  Qvctrica]  EBuinMni, 
AS-*-  rhrJr,  Iffttaibtr  17.  ISSa 


experiments,  in  which  hysteresft  and  Foucault  current 
loeses  producing  a  common  I<»s  were  determined,  were 
performed  by  cycles  of  tnognetieation  produced  by  rotation 
ID  which  the  degree  of  magnetisation  did  not  rary  in 
amount  hut  direction,  and  cannot  be  said  to  throw  ligbt  on 
the  correetacsa  of  Mr.  Swiuburue's  aseumption.  Some, 
ci^mmenting  on  this  paper,  have  used  Mr.  Mocdey's  results 
as  evidence  that  these  assumptiona  are  wrong. 

By  a  knowledge,  then,  of  tbe  magnetic  properties  of  the 
iron  with  which  a  given  transformer  is  to  be  built,  and  the 
melbcxls  nude  use  of  by  Mr.  Swinburne,  its  efficiency  i> 
something  that  can  be  correctly  predetermined. 

The  im|Kii-tance  of  making  a  transformer  iiroduce  the 
same  E.M.F.  at  lbs  teminals  of  the  secondary  tuider  all 
loads,  asserts  itself  when  it  is  iiaed  for  incandescent  Ilghu 
ing.  In  the  transfonner  under  coiiaideratioo,  from  the 
nttioa  of  tbe  primary  and  secondary  turns,  the  E.M.F.  that 
they  produced,  and  the  voriatioim  of  magnetisation  that 
baci  to  take  place  through  the  prinuuy  iu  order  that  the 
same  ahould  produce  an  E.M.F.  e^jual  and  opposite  to  that 
of  the  primary  impressed  E.M.F.,  tbe  ma^iatisation  pro- 
duced thi-ough  the  secondary  and  tbe  magnetisation  set  up 
about  tbe  primary'  iu  its  own  air  space,  are  determined  In 
iJie  present  transformer  this  "leafcsgo"  of  magnetism 
amounted  to  abont  I  '2  per  cent.  ^Vhen  the  transformer  works 
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Pill.  11. 

on  full  load  -t-S  times  as  much  current  passes  through  the 
primary  and  the  "  leakage  "  of  tbe  primary  in  iu  own  epac* 
L3  4'5  times  as  much  aa  on  o[>en  circuit  and  becomes  Vi  per 
o^t.  Tbia  value,  tofcether  with  the  small  drop  duo  to  tbe 
actual  resistance  of  the  trauaformer-coila,  acconnbi  for  the 
fall  of  3-I>  voHs  that  n'as  observed  by  turning  oil  all  of  the 
10  lam  pa. 

Attention  niieht  be  calteil  to  a  similar  "  leakage  "  in  ma^ 
netism  that  takes  place  in  the  secondary  circuit  It  u 
plainly  brought  out  in  Fig.  8  by  tho  lag  of  the  ftecondary 
E.ftLl'.  This  magnetic  "  leakage  "  producing  a  self-indue 
tion  ia  projiortional  »o  the  secondary  current  The 
rate  of  change  of  this  quantity  then  is  proportional  to 
the  I-1.M.F.  that  it  produces.  This  EM.F.  is  therefore  a- 
(juarter  of  a  period  behind  the  secondary  current  and 
resultt  in  produci.ig  a  small  lag  in  primary  and  secondary 
currents  and  eocondary  MM.F. 

Finally,  there  is  a  curious  behaviour  of  this  tcausformer 
that  remains  tn  be  accounted  for.  This  is  the  considerable 
decrease  in  the  loss  by  hysteresis  as  the  tntnsformer  is 
loaded  down,  that  is  not  to  be  accounted  for  by  rise  of 
temperature  or  the  falling  off  of  the  magnetisation  due  to 
the  increased  '*  leakage  "  about  the  primary  in  ite  own  air 
space. 

The  following  reason  suggeatad  itself  to  the  writer  why 
this  should  take  place  : 

Mechanical  ahoclc  hits  been  shown  tu  grcstly  reduce  looa 
by  hyetoresis  when  iron  is  passed  through  cycles  of  magna- 
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tiaUion.  Since  the  ctirrenU  are  at  all  times  opjwsitfi  each 
otiier  in  the  two  coils  of  a  tranafomier,  strong  repnUion 
oecura  when  these  currents  are  nt  a  iDaximum,  and  iin 
foree  is  exerted  wlieii  thojr  pats  bhroui^li  zcm.  So  it  fol- 
lows that  they  continual!}'  k«cp  ttmialing  each  other  apart 
when  at  work,  and  add  to  the  diatiirlrxuioe  of  the  lamiiiatod 
iron  that  already  exists  on  account  of  its  cbanginj;  magnc- 
tiastion.  This  increasing  of  the  inochanical  vibration  of 
tho  iron  may  therefore  account  for  the  aboTe-mentioned 
phenomenon. 

On  open  circuit  tlie  maximum  magnetisation  of  the  iron 
per  sq.  cm-  was  3,S&0  O.G.S. 

Loss  by  hyeteresia  (lor  cycle  per  cubic  cm.  neKlectinc 
Foticaull  curreiitii   Oi'i  watts  at  ISSalterniktioHJi  persuconu. 

CJoercive  force  per  cm.  of  the  iron  2-76  C.Cl.S. 

In  conclusion,  the  "Titer  wotild  say  that  the  data  here 
givflfi  eboir  fur  theiuitolvca  nu  i-Ivarlv  ihu  ndvisubility  of 
inoviding  some  practical  means  for  lireiiking  the  primary 
circuit  o(  the  tranaformer  when  not  in  use,  that  the  atrong 
advice  of  Mr.  .Swinburne  iti  tontliuiirg  Iii«  |iu]>er  need  not 
bo  repeated. 


LITERATURE. 


Tluri!  i.'ilitsud.     LoikIou  r     Croflljv  LiK-^kwood  lu<1  Sou. 

When  »  book  h.ts  leitehed  a  ihini  edition  it  is  a  plain 
uroof  that  the  author  h:\a  auppliiMl  a  want.  This  book  of 
Mr.  irrrpihart's  cnritains  a  good  deal  of  vory  intoroatiiig 
information,  especially  in  the  ])art)  where  he  gives 
dimension«  and  working  cost,  though  wo  hardly  think  an 
author  is  called  upon  to  give  catalogue  prices.  It  would 
have  been  Iwtter  also  to  have  coiisistently  used  the  same 
notation  throiijifhoiit  the  book,  but  we  Rnd  both  I  and  C 
used  for  current'.  The  history  of  secondary  battoriu!)  has 
yet  to  bo  written.  "When  it  is  written  many  queer  details 
will  be  given,  and  it  will  be  found  that  M.  Faure,  for  ex- 
ample, really  only  did  what  many  people  had  d'jite  Ireforu. 
That  reminds  one  of  another  electrical  incident,  about 
which  people  would  like  to  know  more.  Was  it  telvphoiii 
cally  or  pbono^aphiciiJIy  that  Uerr  J.  B.  Schalk«nbacb 
transmitted  sounds  toa  disb&nce.     Klectrumugtiets  played  a 

Srominent  part  in  the  matter,  but  that  is  about  nil  we 
efiuitely  know.  Surely  there  are  many  people  alive  who 
viiitod  tho  perfomuinces  in  the  early  sixties.  However, 
tbiB  is  a  digression,  and  we  are  quite  sure  if  Mr.Uruuhart's 
book  treated  of  tclepbooy  he  would  endeavour  to  find  out 
something  on  the  pointt  tor  he  seems  to  have  read  widely 
about  all  that  concerns  electric  lif^hting.  For  those  who 
desire  a  genera)  description  of  the  apparatus  iiaod  in  electric 
lighting  this  book  is  adapted. 


mdt*  Kl«m»atalr«  4*  I'Knarffl*  SlAetrtcnu.  far  Prut  K. 
UoM'ir.ii.iEK.  Toine  rreroitr.  Atct  253  <i|ivre*  danH  l«  tcKt«. 
PuU:  G.  Maauu.  120,  Boalevard  Saint- Ocna«iii. 

This  is  the  lirst  of  two  volumes  of  a  book  upon  electrical 
matters.  It  treats  of  dcHnitions.  principles,  general  laws, 
and  measurements,  while  the  succuvdiiig  votunio  is  to  tnut 
of  electricity  in  its  industrial  applications.  The  work  is  of 
n  kind  in  which  French  authors  excel,  gathering  Logethet- 
in  a  eompendiouB  form  the  facts  and  formula!  geooTBlly 
aoc«pted  at  the  present  time  by  the  advanced 
woricers  in  the  subject.  Each  subject  is  treated 
in  its  own  {"^ragraph  by  a  plain  statement  of 
the  fa<t4  relating  to  it  Ho  for  as  we  can  see, 
Ibo  work  is  that  of  an  editor  nvthor  than  what  is 
uaaally  termed  an  oriainal  one,  and  such  compilations  are 
of  great  value,  eepociuly  when  well  done,  as  this  aeemi  to 
bo — for  the  result  of  all  recent  invoatigatioaaaro,  as  it  wore, 
tabulated  ready  for  use.  We  certainly  have  had  enough  of 
historical  disquisitions  giving  us  over  and  over  again  some- 
thine  from  Thalcs,  onwards.  Nothing  of  this  kind  ts  to  be 
(ouod  in  the  work  under  consideration,  but  the  author 
seems  to  have  had  in  view  from  first  to  tost  to  give  informa- 
tion that  ought  to  bo  useful  to  the  electrical  engiaocr. 
Mtteb  has  been  [itit  in,  perhaps,  that  others  would  have 
left  out,  but  so  far  as  wo  have  examined,  nothing 
M«ms  to  havo  been  overlooked  that  ought  to  bo  in — 
siveu  the  recent  investigations  of  lloHs  anu  Ledge  finding 


a  due  place  therein.  The  electro  graphic,  first  mado 
jinpular  by  Hopkinson  and  since  so  lorgel?  usod  by  writort 
like  Kwing,  Kapp,  Thompson,  etc,,  is  freely  employed.  W« 
arc  glad  to  see  that  Prof.  Hospitaller  acceuta  the  view  that 
a  l:iw  xintilnr  to  Ohmn  law  holds  goo<l  for  the  magnetie 
circuit.  On  this  ptoint,  p.  393,  Daragrupb  390,  ho  treats 
tbo  subject  as  follows,  under  the  hoods — MaffiuiihrnottK 
Fwcf,  Magnetic  HtmtancK,  and  Specific.  ^fllg^t^iK  lifmtancr. 

For  some  yearn  it  has  boon  pro|)osed  to  utilise  for  c&lcu* 
Utions  the  similarities,  first  shown  by  Faradav,  between  the 
electric  and  the  magnetic  circuits,  and  to  apply  to  the  latter 
Ohm's  law  with  all  itt;  consei]Uences.  Akhoiigb  there  ore 
certain  powerful  theoretic  objections  to  this,  the  simpli- 
Gcatiunii  that  this  introduces  into  calculations  are  so 
numerous,  and  the  formula  has  so  direct  on  application, 
that  wG  believe  it  will  be  useful  to  give  the  general  idea. 

In  the  conception  of  the  magnetic  circuit,  the  flow  of 
force,  *.  corresponds  to  flow  of  current,  C,  the  cause  of  flow 
is  called  magneto-motive  force,  F,  which  may  ba  written— 
4  ff  N  C.  When  N  indicates  the  oumbor  of  turns  of  wiro 
upon  a  solenoid  traversed  by  a  current,  C  (in  C.G.S.  units), 
and  the  magnetic  resistance  of  the  circuit,  K,  is  equivalent 
to  the  electric  resistance,  R,  Ohm's  formula  applied  to  the 
magnetic  circuit  tbeu  takos  the  form  : 
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It  the  magnetic  circuit  is  of  known  length  and  sectto 
area,  calling  p  the  specific  magnetic  resistance,  a  factor  the 
inverse  of  permoability,  ^  wo  get  a  formula  similar  to 
that  for  Bjiecific  electric  resistance  (par.  168) — 
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which  gives  for  the  complete  esprcesion 
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The  magnetic  permeability,  ^,  being  a  simple  coefficient, 
it  results  irom  this  analogy  that  magnetic  resistance  has 
for  dimensions,  in  the  electromagnetic  system,  the  inverse 
of  al«ngth  <L-i). 

For  the  dpecific  magnetic  resistance  of  dielectrics,  com- 
|Miri.'4<jiis  uie  made  with  air  which  is  taken  as  unity.  All 
vHtffKftk  bodies  have  a  resistance  smaller  than  that  of  aJr, 
and  consoiiuently  a  greater  permeability.  Uumiagnctk 
bodies,  on  the  contrary,  have  a  groat«r  resistance  than  air, 
etc.  In  this  cjuotation  we  have  taken  the  liberty  of  putting 
C  for  1,  because  wc  do  not  intend  to  use  1  to  signify  current. 
Wo  also  prefer  to  continue  to  uac  the  term  "linos  of  force" 
as  against  "  flow  of  force,"  used  by  M.  Hospitalier,  and 
cannot  sec  that  the  tatter  \n  simpler  or  that  it  "  implies  an 
idea  of  continuity  more  in  contormity  with  the  reality" 
than  the  formor,  thc&e  reasons   being  given   for  the  use  of 

The  views  held  by  M.  Koapitolier  «eem  generally  to  be 
those  of  tic  advuncwl  section  uf  workers,  hence  we  can 
commend  this  book  as  likely  to  iiave  a  large  amount  of 
trouble  ill  seeking  for  and  wading  through  original  papei 
scattered  over  the  TraivHutu'ii-s  of  learned  societies. 


I8Sd. 

WgoDUOL'KE  AKD  RaWSON  UnlTHD,  LlUITJfD.^ 
company,  as  is  well  known,  has  taken  over  the  business  of 
Woodhouse  and  Rawson,  Limited,  Woodhouse  and  lUwson 
Manufacturing  Company,  and  Woodhouse  and  Itawson 
Supply  Comuiny,  together  with  other  busineasos  at  Afan- 
chedter  and  Bradford,  and  has  only  been  in  existence  six 
months,  and  therefore  we  shall  prefer  to  make  record  ol 
its  work  during  the  post  year  as  if  it  had  been  in  existon< 
during  the  wh^e  year. 

As  regards  its  nianutacburing  business  the  extension  h 
boon  steady  and  thoroughly  satisfactory,  Mr.  Charles  Baker, 
whoso  business  was  taken  over  by  this  company,  being  in 
charge,  The  old  specialities,  which  are  too  well  known 
for  enumeration,  have  been  further  imiiroved,  and  the 
total  number  produced  have  heeu  largeo'  in  advance  of 


pravioas  yean,  the  turn  out  of  one  size  of  ivritcliet  alorie 
being  over  1,500  per  week.  In  ttddition,  several  «p«cuU- 
tioH  niave  bean  worked  ouband  acquired.  Cbiof  among  these 
we  may  note  the  new  insulating  sulwtance  which  is  just 
being  put  upon  the  market,  and  which,  for  all  purposes  to 
whida  slate  oas  been  hitherto  used,  appears  to  have  a  most 
promiging  fatare,  'We  are  proniiBed  further  deuiU  with 
regtrd  to  rtds  very  shortly.  To  thin  wo  may  add  Scott's 
electric  flashing  lantom  for  aisiuJliDg  purposes,  which 
strikes  out  a  totally  new  line,  and  experioienls  upon  which 
have  boen  most  successful  on  board  one  of  Her  Majesty'a 
Bhi|M  during  the  past  four  months.  Scott's  log  appears  to 
meet  a  great  demand  in  a.  very  simple  manner.  A  descrip- 
tion of  this  has  already  appeared  in  a  previous  issue.  Other 
•pocialitios  are  their  new  oil  filter  and  aigbt-feed  lubricator, 
and  we  hear  of  very  important  improvements  in  incaiiduti- 
cent  lamps.  The  company  stJII  continues  to  be  a  large 
mantifacturer  of  automatic  boxes  of  various  kinds,  both 
electrical  and  mecbanical. 

In  the  supply  dopiirtmoiit  tlic  exleiiftioii  of  business  has 
been  remarkable,  and  recently  important  arraiigementii 
have  been  made  for  the  supply  of  Urge  auantilios  of  goodt 
to  electrical  com]jaiiifla  abroad.  Rougnly  s|>ealEing,  the 
quantity  of  butinees  done  during  the  slack  season  has  been 
well  in  advance  of  that  done  in  the  busy  season  the  {U'e- 
vioiis  year.  By  the  tniiisfer  of  showrooms  and  ivurehousc 
to  30,  Cannon-street,  the  company  ha?  made  an  enormous 
improvement,  and  though  it  is  not  yet  complete!}' 
established  in  its  new  premises,  little  reniaiiis  to  be  done, 
and  business  of  all  kinds  will  bo  ^eatly  facilitated  by  the 
extended  oiiftortunities  afforded  to  buyerii  of  iii.'<pectiiig  all 
claases  of  eiect-rica)  goods. 

In  common  with  moet  electric  hrms,  the  contract  do|jart- 
mcnl  of  Messrs.  Woodbouse  and  I£awson  United,  Limited, 
ha»  Iwen  very  busy.  It  has  been  princiiially  engaged  on 
electric  lighting  work,  but  transmission  of  power  for  farm 
and  domestic  purfwses  has  been  carried  out,  Police  alarm 
systems,  bells,  telephones,  and  plating  work  have  also  addc<l 
Uicir  ({uota  to  a  year's  industry.  A  noticeable  and  8titi>i 
factory  feature  has  bean  the  number  of  repeat  orders  from 
former  clients.  Among  the  more  important  may  be  men- 
tioned (in  house  ligiiting)  Lord  Urassey,  Sir  h.  Carden, 
Scnue  I>ickens,  h)i^,  (in  factories,  etc)  Messrs.  J.  J. 
Murphy's  bi-cwory,  Mesars.  Fifidlattr's,  etc 

Among  the  most  impoitant  contntots  carried  out  are  the 
palace  of  the  Maharajah  oi  Mysore.  Lord  Ripon's  house, 
etc.  This  department  also  does  a  considerable  amount  of 
maintenance  work,  such  as  that  of  Drapers'  Hall,  Exeter 
Ajfylum,  and  various  private  places.  At  the  Northern 
bi'Hiich  of  the  company's  business  installations  have  ))eeti 
carried  out  at  Mesers.  AVinterbottom's  Victoria  Mills, 
Weaste ;  Falcon  Cliff  Hotel,  Douglas,  Isle  of  Man  ;  Moaars. 
Crook,  Frank,  and  Co.,  Hulme:^lessr4.  Dobson  and  Barlow, 
Bolton,  and  other  imMitant  works.  Contracts  for  the 
fltippiyof  in^tnimontfi  have  been  filled  with  the  following  ; 
r*ndon  and  North- Western  Kailway,  Caledonian  Railway, 
Matichcster,  SheflJeld,  and  Lincolii»hire  Itailway.  National 
Telephone  Company,  as  well  as  the  Aduainilty  nnd  other 
(Jovcrnment  departments.  The  engineering  doi>artnicnt 
have  been  verv  busy,  especially  in  tho  screw-making 
section,  and  a  Urge  amount  of  new  phuit  has  been  Laid 
down  to  enable  the  orders  in  hand  to  bo  executed. 

By  the  acquisition  of  the  Bradford  buaiiiess,  where 
inatalhition  work  is  very  brisk  (the  company  being  specially 
appointed  as  contruetors  to  the  Corporation),  the  sphere  of 
the  company's  operations  in  this  de[mrtment  has  been  con' 
aiderably  extended  in  the  North  of  Enghnd.  Among  tho 
inaUUatious  carried  out  by  this  branch  may  be  mentionetl 
tJioM  at  the  Menston  Asyltim  with  extensions  of  the  same. 
Star  Music  Hall,  W.  Ackroyd  and  Co.,  Sir  Titus  Sill, 
Bart.,  fSinu  and  Co.,  etc.  Electric  light  has  boon  installed 
in  a  large  namber  of  buildings  in  connection  with  the  Cor- 
poration electricity  supply,  and  the  only  limit  to  extension 
of  work  in  this  direction  is  the  want  of  power  nocessar}'  for 
the  increased  number  of  lamps  demanded  by  the  public. 

In  the  early  {lart  of  the  year  the  company  identiAad 
themselves  with  the  Elmore  depositing  process,  full  des- 
cription of  which  has  appeared    in  our  issues.     Careful 
oxpetimentM  trviv  ovttie  b_r  the  company's  electrician,  which 
«fww  /A*//  fuJeHoiF theoxpectMtion  held  out  by  the  invont«r. 


All  English  company  has  been  formed  which  is  just  now 
commencing  work,  and  if  we  may  judge  from  the  market 
price  of  the  shares,  which  ntand  at  over  throe  limes  thwr 
lace  value,  the  i)ndci*utkiiig  is  likely  to  be  one  of  remark- 
able success.  If  it  proves  to  be  alt  that  it  claims,  it  cjinnot 
fail  to  be  otie  of  the  most  important  commercial  under 
takings  allied  with  electricity  that  has  yet  appeared.  It  is 
rumoured  that  the  aj>plication  of  the  same  process  to 
another  important  metal  is  likely  to  api>car  very  shortly, 
but  of  this  wo  have  no  definite  iuformalion. 

By  lUlying  themselves  with  thoroughly  sound  and  im- 
portant inventions  of  this  nature  the  company  hu  given 
electricity  valuable  assistance,  and  we  have  no  doubt  that 
with  its  new  and  powerful  directorate,  coupled  with  itJi 
excellent  working  stafT,  its  progress  in  tho  future  will  bo 
even  more  pronounced  than  in  the  i«st.  The  company 
hug  already  tIecUred  an  intvnm  dividend  of  the  rate  of  IS 
per  cent,  per  annum. 


CANFORD  HALL. 


Tin;  K«al  of  L-.n!  Winilfwnie,  Cwiford  Hftll,  ni.»»r  Boume- 
tiioitth,  hna  roceivml  h  most  extensive  inaUllnti'iii  of  electric 
lighting,  ■»>  h-woi'  Utnii  1,200  lighta  nrc  lined  for  this  purpose. 
In  the  giviiul  linll,  "r  bnllri-inii,  there  aro  30O  lights,  ench  light 
buitig  vithwjf  8,  16,  it  32  o.]i.  Sutpuixleil  from  tho  txrof  are 
twu  niiigiuliotiit  ^OliKht  i-liaiidulien*.  th«  brUIUnwy  of  which 
tuMagrand  viTvvl.  Tlitri-e  nrv  aU«  in  thi»  nnhU  li«l!  eight 
S-liKht  biiickuU  iiiiJ  i\  lur^' iiumbor  of  uthcr  lights  yn  cc»rl»l« 
in  tne  roof  which  ttid  iniincuacly  in  showing  up  the  gilding 
and  otherwise  suiwrb  ndonimcnt  of  llie  linll.  In  the 
dining-niom  there  arc  two  S&liglil  elvctrvliow,  eight 
5' tight,  bnickutn,  -tnd  two  $-lif;ht  titbit!  Uuips,  hooded 
vkith  iirtihtic  shiwles  «(  dvlicale  colours,  iu  the  itrnwin^- 
I'lKiui  iH  1)  auKniliceiit  42-light  elocbrolior.  in  the  c«ntrv  ;  eight 
G-lit;ht  braclieta,  mid  about  six  of  tbe  vmatucntAl  t»ble  lamp*. 
In  the  libmrj  two  idcctrolion  of  16  hghtu  «iuh  nre  »ii»pend©d; 
there  nro  two  10  light  braekctn,  iLUil  at  additiim  to  ihcso  aboat 
10  tjiblc  liiiiipM.  TKi;  illuininntiriti  nF  Liuly  Wiinborne's  boo- 
iloir  liim  A  vctr>'  love!)'  vtr^ut,  iu  thu  It^hba  and  tinted  aliades 
hat'iU'i'iiiM.-  Hu  beautifullT-  with  the  dolicAtc  mid  ricli  furni- 
ture of  the  rooiti.  In  tiiia  ruoui,  GB|wciall}',  the  liibta  laiupe 
arc  innfDiticeiit,  being  icr)'  dvlivnte  nnd  lnMiitiful  spcci- 
mciiJi  of  Dri'wlcn  chiiiii-  Luril  Wiiiibuniu'ti  almlj'  is  illumi- 
iiuted  l>}'  11  10-lij{l)t  central  i-l<s.-tn)lier,(>k liile  iliaijoscj  about  thu 
ntriiii  :\rv  thive  i>r  fourlablt-liitnjni.  The  whulc  of  the  budroums, 
uf  which  llieie  nre  no  feiiortlmn45  "  licst "  hcdronins,  nrv  all 
moat  caiivoniDntty  liijlitcd  by  clticlriclty  ;  th«  new  niiMl<'  of  light- 
ing linving  suiici-sedcil  any  ntid  ercry  other  furni  of  ilhiiuination 
iieml  in  Canfunl  Tinll,  Tty  the  ;irniiigL-nieiits  nimlc  a  central 
liijht  aiiib"'iiiuiiitiinlply  iiVitJitiiiHlotioiR>iiinK  Hiiy  iloor— whether 
of  butln«ini  or  other  aiharLinviU — as  a  awitch  has  mily  to  bo 
touched  in  order  Ui  produce  the  light.  Theac  awi(«lici)  are 
Ltrr.tngeil  on  ihe  satuB  prLUcililEi  thmughdut  the  hoase, 
Ik-ine  of  iiiiifonn  hdght,  and  nlwnyii  on  tho  right-hand  aide, 
wlietTit^r  ntlncliod  to  iKiilriHiiiiH,  corridon,  or  other  ajuiTtiaenta, 
they  nm  i-(utilily  ['>uuil  by  the  ImnU.  In  «ach  ut  the  beat  bed- 
I'uoiiis.  ill  HtUlition  to  the  oentnil  light,  there  are  aJao  two 
canillcHtick  li^ht^,  -tnii  a  reading-lamp  by  the  bediide,  which  can  . 
Im?  **-itdie(i  off  from  lh«i  bod  itself.  Whore  there  in  a  caaopy 
■  ivur  A  h<xi  tht'  liglii.  in  hung  with  a  coiinturweight  above  the  beif, 
nil  tliut  ill  uiwv  of  Kity  hidy  or  g\'iitlutnan  ruadiug  in  bed  the 
light  niiiy  be  easily  dmwii  ilowii,  or  jnished  up,  or  extingui«ho(l 
na  (loair^. 

In  the  billiard. room  there  are  over  the  centre  of  the  table  six 
32-c.p.  lamps,  four  lights  in  the  coilinu,  and  t»ble  bunps  in 
various  parte  of  tlio  room.  The  standard  which  supporia  tbe 
central  li^ts  over  tho  tablp  is  a  choice  ipecimen  of  hammered 
iron,  all  wrt>ugbt  by  liaml.  In  the  servanta'  rooms  the  lighting 
is,  of  course,  not  so  elaborate.  In  each  of  llieee  there  is  one 
aiiitjle  lijfhl,  which.  ])0'We\'er,  is  iimple.  Tho  enCmnoo  hall  ia 
iUuminutod  with  tivo  16  c.p.  lamps.  The  vi>attbulci has  al2'ligfat 
el»ctro!itir,  and  in  iho  spadous  long  uallory  Ui«rc  are  two 
Ib-Ught  «loct  rolioni.  As  may  be  judged,  the  general  JUumitia- 
tiuii  of  tJio  building  i>  of  a  most  elaborate  dtdcrijition.  It  niay 
bo  added,  in  urder  to  ■hO'W  the  extent  and  magnitude  of  tho  in- 
stallntion,  thi«t  there  are  somewh&re  about  SO  miles  of  electric 
«iro  empI"yoil  in  tho  house. 

The  iiiotivo  pnw«r  for  this  installation  is  obtauiod  from  two 
16  h.p.  DaTey-P,\smun'H  semt-fixcd  cuiiipciiiiid  cnginca,  and  two 
24-u)iit  drnamos.  Tbera  ia  a  maiaivc  awitchboard  5ft.  square 
Gtted  with  iiistruiiiotita  for  mtMuurinj;  and  ro(;ulatiiig  the  number 
of  lights  in  use  throughout  the  house;  the  number  burning  ts 
tlmrefure  ubtaiuable  at  any  timo.  In  tho  acctimutntion -house 
thoro  ftro  104  K.P.K.  31  IjOcIIs,  this  boiugctiual  to  tho  storage 
of  400  light*  f'lr  eight  hours.  The  whwls  o(  this  very  «uoo«astol 
w.irlc  hna  1h-«h   e*mcd  <•«*   by  Mr.   ■'.    Adama,   of   Messrs. 


I 


RdmundAcm'B,  Limitcil,  Gnuit  fltviivo-slrpot,  Westminstar. 
The  instftUstioQ  wiu  civiumtncwl  <>ii  Uiniicienml  i^r  thin!  w-i'pk 
in  OoUiIht,  and  was  niiiBlt«tl  and  lifjlitofl  np  <m  Docamlier  13, 
which  uin}-  c(jrt«iiily  bo  cotiildered  lu  •  lino  nehiL^vcm^nt.  1  he 
electric  light  hiui  boon  umd  ever  sinw  with'>nt  the  s1t(;hteat 
btuii. 


THE  ELECTRO-HARMONIC  SOCIETY. 


Aootbc*  of  the  rnjovahic  concoru  of  tlio  BI(-c(ro- Harmonic  Socitiy 
'•wVO  be  hfU  next  fcViiUj-,  Jkiiaary  51st,  It  will  1>p  »  «iiifiViiiK  nniitrri., 
aw!  wjll  b»  helil,  u  iuiia],  at  llig  8t,,  .I«itiw'»  Hall  Rratdunuit  :  \lixtt 
qatUvfi  Room;,  Rit|^nt-HtrHC,  W.,  at  Hght  oclock.  AttisU"- ; 
Mulor  H|«Kanl,  Mr.  Wiiwt  Cowarvi,  Mr.  Arlliur  Thninmon,  Mr. 
Franklin  CHrp.  Tli^re  will  Iw  t  liiitiiwoii'  nkoti-h  liy  Mr,  X.  G. 
Prili'twiJ  ;  «  fliiti-  iol.1  by  Ml.  \V.  fi.  lUrrrtt.  Mr.  Alfrcii  I/anl  acl" 
OB  nolo  [ooninl  auil  at-fumiiatiUl.  Tin-  foIlnviinK  ii  tin-  Iifogramicir  : 
r.H'.T  r, 

I'arlSonfc       ,.  "  In  ihia  hoiii  ol' sofiuiiMl  sjileiiilont " PiiiBUli 

DiKt "  CuuIJ  a  luan  lie  HUcuiT  " Oooiln'in 

Mr.  AliTlicn  Tnnxrnw  and  Ur.  Fkankun  Ci.ivk. 

SMg "  I)«r  lUoi-l '■    MatU'i 

Muter  SntwABn. 

PIUtA  Solo       Gaiiiioil'i  "  FkUit  "...    ainuiiRMl  by  !>•  Jong 

.Mr.  W.  I.  H*iii:Ki-r. 

SoB)! "RochMiUT  lirlU" ..  Mai/ial* 

Mr,  Kbaxki.i^  Clivk, 

Unheal  Slutdi     ...    »   .^  ,.. 

Ur.  A,  0.  I'ftiti  i<Aiti>. 

I'AItT  II. 

GI<« "  Svi)  tlie  CliarioL  at  hiiiil" lIuTsli'y 

l^anolsrM  Solu      ...      ■'  Varialioiis  RL-ri<[i»r* "       .       ...  Mcuilclssoliii 

.Vt.   .ALflLCP    UAtll>, 

OM  Ballad  ...  "  I  alten>)]t  trout  lovea  lickmw.  la  ij  "        ,..    VnroeU 
Mr.  AOTHL'k  TlinMi'Mnx. 

0U» "Tin  KLtlicrniin'iiCflod  Night"      UUIiap 

PIbW  Solo       „     "ScQlcli  AiiH  ■     ...    Riffliiii'diinn 

Mr.  y>.  h.  Rakrkit. 


IHo... 


"Oirc>>]'blla<Ie1|>li{a"      ...   RatliKnii  Hayiies 

111'.  FltA.SkLlN   Cl.lVK. 

" MyuliPir  Van  Diitick  "       RisliD)! 


COMPANIES'  MEETINGS. 


EASTERN  TELEGRAPH  COMPANY.  LIMITED. 

The  Ihirly-linh  hill-yc»rly  j^.nii'i-*!  iii..nllnj<  ..f  ihr  KniUni  Telttmcilt 
Cain|)«iy,  limitoil,  wan  hclil  (.n  Thtiru-Uy,  the  Ibtli  ioiL,  at  Wtn- 
■JiMterHoon^  Old  tlroail  xcieet,  .Sir  JdIiii  ruiiilur  i>ri.'>iiliiif;. 

TkmVhminama  atat«il  tlikt  itie  gruu  rvvmixi  for  tlw  hair-y«dr 
ended  Sofit.  90  last  ha>l  Wuo  £5S1,014,  ur  £40.910  in  fxcess  of  that  of 
th«o<iTTaii)xindiiig  )wilud  cf  llie  |iruvioiisy<-ar,  al>niii  £29.06(>  of  the  in. 
ctMa«  liaviuf;  ht-mi  Ovrivi-i!  (rum  lui'Ma}^!!  on-l  £12,000  fiiiiii  ad'lUiuual 
dividend  on  th^ir  iiiurMU^I  liaUliii>;  in  the  Kaitern  ami  Smith  Articaii 
Tcletp«I>h  Oniiiauy.  Thrnr-  ligiiroi  nhoWBiI  that  lli*  rovrnm-  lot  lln- 
lialf'i'ev  hail  heptt  exd'yUouaUy  itnod,  aiit!  tli*y  hnjioil  that  tlic 
UuproTCtiient  wolitO  ronttiHii-.  Hv  lixil  firqnmitly  said  at  tlicir 
niMtii^  that  their  ;[rneriil  kivl-iiiie  ilnjieiiilvil  a  fitetl  linnl 
OB  tlia  aUta  at  trmlc.  an,]  lin  ha>l  Aim  laiil  that  tljit 
)tiliiiiaiin«  t«lcKraph  •jrtciii  wm  about  thv  l-rat  tiaronictrr 
of  tnaile  ib*s  oould  bavo.  It  wad  gi'icially  aifmiltca  tliat  ooti). 
mereial  |iTai|WTitjr  liad  jimvailivl  lhriiti,|;liaiil  the  world,  and  tlio  {laat 
tix  month*'  Hmrkino  nhown-I  that  tlm  Cnininny  hul  diand  iii  the 
taiproTcd  atataoflhinn.  The  giv«ler  jian  of  (he  iuctuwe  in  thrii' 
tnAc  bad  bocD  caused  by  thv  ilevL-lopnient  ot  butition  in  Soiilli  Afri(>i, 
but,  nilh  chauicaplioD  ul  India,  there  liad  baen  an  improwtnent  in 
all  c|aaM>«of  thnii  Uafliir,     Tlioir  tuUt  wurkinjj  exjpviuca  in  the  Uair 

!'«•(  had  Iwijn  £87,730^  nr  £4,338  mviv,  ovtinK  eliioily  to  the  incraaM 
n  their  btuaneM  Ib<irair«  to  iiablet  bad  coat  tham  JC«3,634,  twiiti;  an 
iacrwaw  o(  £6.&59.  Tlieir  aicaiueTB  iuor»d  about  fnmi  [ilarii  t«  place, 
■Htetinx  Te[iatn  in  the  inucl  allent  way  |H]x«[hl(i,  ami  ihirir  lyatoiii  wu. 
BQw  olinoitt  pL-rfecl.  He  bad  frvi|ui^ully  >uLsil  that  a  aingle  hni- 
of  CkUe  waa  net  Ui  W  rvlieil  on,  auij  uiilo»  tlioy  had  a  Ju|>ti' 
Mte  line  they  oould  nut  ^ire  that  GvQlidvnM  to  niuri'lianta  whiob  iha 
Utter  reiiuuetl.  Th'y  diil  not  firofo.!!  to  go  in  (oi  i.>i>traiik<]  diviJeiidii, 
bat  thay  nad  euduroiirod  In  |tul  by  lucli  an  aiDOuut  ai  a-oiild  tecure 
not  only  lh«it  prvaent  jmittuii  but  ■lrciigtli><n  their  pomtinii  in  the 
ftiture.  Tlwiy  carried  fanrani  to  tlir  n^xi  aconnnt  £(1,000, 
and  if  they  *houlil  he  aa  nmvewfut  in  the  rn  nrnt  at  they  hail  been  tu 
ibe  put  half-year  th«y  woidd  Iiavc  iiomv thing  kaiiafatioty  In  say  at 
tlMir  D«l  incttiug  t««|>«ctiiig  the  boniu.  Alrivu  was  uon-  being 
opened  ujs  and  th*  Company  bad  jiut  th»iiiselvi»  in  tiit'b  a  ]iuuitii»i 
t£cn  that  at  even  point  of  tlia  ti^aboard  eomnmniration  had  been 
eitabUahed  with  the  old  eonntry.  Liut  year  lliey  llnl.iheil  the  oom- 
)i1otc  druiil  of  the  whole  of  Africa.  'l*bai  wis  the  [{rrateat  ■nliinatln* 
tslnpapti  o|wration  ever  carried  out.  lurolviiig  aa  it  did  alK>iit 
17,000  mitea  of  cable.  Ihey  bad  tbiu  attaintd  a  very  important 
potition,  AtooBg  tboac  who  had  a«ai«ted  thoin  he  iraa  beniid  to 
•«y  tltat  England  liad  dona  a  gftml  d«al,  and  aa  long  a*  tlic 
Engthdi  toBKUe  and  the  enterpriw  vMch  followel  it  coutimud 
thoy  wonid  have  a  wide  fiulil  lur  derelounkeut  in  Afiii^  I'ortngal, 
nhwh  hail  hrvn  genetoiw  and  liberal  U>  Uu'in,  bad  held  a  [Nisilion  in 
that  oonBtT7  a  vetj  Ioii;f  tinio,  and  she  wmild  have  iuiiwrlaul  cltioii 
iKiv  ill  rtgard  to  Afrua  if  iho  had  iliown  the  'inic  onteipiiae  an  the 
Enft^dh.     l'r%iKT:ai;it  3|>ain  tiu<l  4U0  hrlji^  tbciii  ta  aonic  oitntt ; 


biit,  enrloui!/  oiioui;)!,  the  only  mitntry  whieh  bad  not  auMtad  thnn 
in  luy  way  ww  riviniany.  nnrninnif  wta  now  endaavoiirinic  to  Mt  a 
)i(i|d  in  Africa.  Viiit  nUk  had  fonn  t  that  eha  could  not  dn  xo  witiiont 
Juiiig  luiiii: tiling  [<ii  iii'igiiarinc  takgraphv.  EnaiUTiaa  w«r«  now  being 
uu'lcuo  llu-  pari  ol  Gtimany  in  connection  witn  thia  luattar,  and  at 
thcii  (iL-xl  tiiuftiDg  lie  hujxd  he  aiight  be  ahU'  to  stata  that 
Uerliiany  Wiw  taking  lipr  nwl  in  a^iaFing  lli*  "iibiuarine  fabl« 
vyntnin.  Tlii>  giolii^y  n(  the  Company  hu)  been  to  toltow  the  irada  and 
thf  DitK  of  Knglgiiil.  Th«re  vvn  l«o  ehaitetei!  ftritlah  coiniwalea 
how  wtiikiiig  In  Africa,  and  he  had  iio  dou'it  that  th«lr  uperatloiu 
would  ro«idt  ill  ih(-  raiiid  d«ve1apni<!iii  ol  the  couiitiy.  Tlie  CoiRpany 
lu<l  Ili'Tufuri',  nilliDuI  tieaiiaf.iuti,  laid  a  cable— ho  believed  it  waa 
•■•iiiij>W''il  that  day  — from  Zaniibar  to  Momhawa.  lie  luight  say  that 
lh>y  we.f-'  on  lrii>iiilly  rrlatiorii  u'llb  pvery  (ioveniinenl.  The 
Eni]"'rur  of  3tur»i.'<.'o  liul  reovntly  viiiite<!  1'aiigier.  wlmre  Ihu  (Juiii 
[laiiy  hull  laudin)  |]ii'tr(m1ilc,anil  ni;  had  givni  thciii  a  Hiti'  tubiiilJ  an 
ollWoii  HI  an  rridi-iice  of  liin  gnmln-ill,  'Dti'  Vidian  t>l  7.aiirllj*r  bail 
alnajcivcii  ihciii  every  fai-iliiy.  Thny  hail  Ju«t  rnnenrnd  Bgrceuiciit'i 
with  Prance  fer  the  Dcxl  20  yean,  and  that  ipivo  the  Company  a 
very  Ktroiig  hold  indeed  on  the  Mcdttvi  lanoan  *y»loin  oftolctfraphFi 
As  f«T  a*  poiiibU'  llirii'  di'Air'i  vsui  that  the  ftuhmaiine  tuTpgratih 
iryntiMii  ilioiilii  hnvr  nii  inifinrntinnil  rhk,rafUr,  and  bo  rnnnd  that  dv 
ifngTi'iM  the  dilToreiit  ooiiiitriini  w>re  ri'oogni<dni{  tlic  ulraiiiaKo  of  ciicTi 
a  aytteiii.  A  letter  had  \ivi>a  *i|ilre««#il  by  a  HbaivhoMer  to  .itit  .lames 
Ai:der»oii  i^tlic  inuiiagiiig  dlrtctorj  with  nlcreiicQ  lu  thouvxt  [I'lugrapb 
uonfereDic.  and  iii  n-jdy  Uu  hod  to  alalu  tlut  that  cuiilunmcf  would 
i>f  held  in  Pari*.  The  |iMitioii  of  iho  C">iipaiir  waa  *o  xlrong,  and 
they  were  HO  nMl\il  to  all  natione,  that  th-ov  did  not  be!fere  any- 
thing would  be  done  to  theni  tt  ihtr  ('(infefoni^o  which  would  ^auae 
Ihciiii  lerloiK  hai-ui.  tie  belleve'I  that  any  eauuvnl'ina  they  uilftht 
have  to  uitke  uouM  Iw  of  iiith  aoaiurv  that  ilioy  would  pra<lu<«  an 
itii.'ruaaed  trnfliu,  aiiil  thut  tiri^nnt  Lhi^iricrmiiie  from  lufloriti);.  The 
Ooiii;ian].*  hail  n»w  a  little  dilli'tence  with  bltfvpt,  whither  he  waa  pro- 
ceeding ill  n  fw  ilayr,  and  he  truiteil  that  hu  virit  would  reoult  in 
icniding  tttfl  ,lillicidty.  He  concluded  by  moving  Ihu  adoptitn  of 
tbi!  miKiii. 

Thv  Mnrqnts  of  Twaedd«la.  th«  vico-ohainnaii,  xrcottileiL  the 
motion,  which  ivm  CJiriieil. 

A  eliairholdcr  iiaiiiod  ClMltaoa  then  doMrod  tu  addrcM  the  iiic«l' 
iug,  ipidtiooing  the  exjfcdiiiK-y  of  duiilicMing  and   tiipUcatiug  the 

VaMiw,  niid  wiv'H'Bttiig  aome  i>l1ii-r  mei-iiH  of  otfrotilig  thn  '■•liiv  u^eet, 
but  tlw  •hBrrlioMiT?' nl>j<*-l«"l    ('<  bi-aiing  bini  mi  thr  ground  that  he 
hail  risen  too  lato. 
Th*  rolirlns  DlrentupH  and  Aiiditora  wKre  re-elected. 

DIRECT  UNITED  STATES  CABLE  COMPANY,  LIMITED. 

Thv  liall-v»arls'  geuvrdl  meotiiig  ol  tlila  Coiuiiany  ivat  Iivld  l,uil 
Friiliiy.  at  Winclieaicr  House,  Old  Broad  .at  reot,  under  thi'  jii'oaidciicy 
of  Sir  J  Jm  Fvudir, 

The  ObAlrmas,  in  morluK  the  adopuou  of  the  report,  alated  that 
tlie  reV'-iiiK-  Im  tiic  Imlf-yiur  etideil  (ha  &l*t  ult.,  alter  dedneting  out- 
iiaynicnt.i,  hod  ticeu  £t2;366,  and  The  working  and  ether  uxpeoaua, 
luduiliiig  iiM-iimc-tax,  but  excluding  the  oosi  uf  the  miialta  of  the 
cahhi,      hnd      licen       £1&,60S.      leaviug.     ai      llie      liet     ^llt     of 
the    huif-ycni.     a    balitiii'e    of    £2&i847,     whieh     wat     tniroanwl 
hj-    the    •nmiiut     brought     forwunl     tu     £29,566.      Two    interim 
dividends  I     each    ol    3».     bd.    n    khan,    had    bueu    paid,    leaving 
£8,318   (i>  tu-   lari-icd   furv^nl.     The    revenue  fer    the  aiic   nK-nllm 
nl  the  •hilling  larilT  abowed  an    increaac  of  £8,168  over  that   of  thA 
corresponding  |>irri'<d  id  Ihii  prei'iiiiiK    ycai.  ulinn.  hutvcver.  the   larilT 
WM  SI  bil.  Tut  tU',>  nioiillit.  ntid   nt    I*,  for   four  iiKiiitba.     tin   might 
iiieiitlijii  Ibdt  tlic  lid!  tariff  of  Is.  slioninl  ^  rciiiclion  on  the  "  pool  " 
ofiiljoUtBO  \'vi  i!rul.  in  tiK  T.rnl1i>- k^  ivimjurtnl  n-ilh  the  traltii:  at  the 
eiitlieniiy  rate,     lixchiJiitg  the  uo«i  •>(  lopuire,  thi<  cxpeudituro  of  the 
(.'oiniMiiy  in  tlie  pa^t  lialf.jooi  hul  been  the  li>wotl  on  ]i>oord  for  anr 
oorrcMpi'Diliug  [mriod  Dtnci'  tht'  formiilion  el  lite  Company.     Thiy  had 
made    every    effort,    and     ^ncccMriiUy.    lo    roiiair    promptly     any 
internipliuii  uf  the  cable,  and  the  iiuportanre  of  tuch  action,  partlcu- 
larlyiinrins  a  linn;  ef  i-onipclltloii,  couIJ  not  be  over  oatimat^.     Ha 
might  njcntiou  that  had  the  ateaiiicr  been  delayed  for  aiiottiet'  three 
or  four  days  tha  tvpaira  which  were  elfpcteii  uu  K(»vemb«r  12  would  iu 
all  probability  liave  been  |wiit|>oa("l  fur  live  or  six  week*,  owing  to  th* 
bad  wntthi-r  whieti  afterwaids  pivralled.     Hb  idea  wai  that  when  a 
bnuk  o('eurn»l  thi>  aoisatr  a  aliip  waa  di'ijialohed  to  repair  the  oatile  the 
htiilitr,   iiiiil  he  IjetivieJ   thai    liail    that    i>olley    been    adopted    all 
roiinil     thrrn    would    have    licm    £20.000    more    in    the    pool    to 
divide.    Thai    wa»   a  large    mm    to    have    lent  on    a    baifyear'a 
working.     Their  rsatrrc  mud,  aflcc  being  cmlitcd  with  £4,093,  the 
intervit  ■la  the  invaatmenta,  anddrbit4>l  with  £4,119,  the  coitt  of  the 
repairi,  now  steed  at  £242,000.     No  addition  bad  been   iiiailo  to  tha 
recerve  fiind  out  of  ths  past  half.jrear'a  revotiua,  but  it  ahould  bo 
nomemberMl  that  iu  the  ooiirae  of  tno  Int  two  yean  the  caldr  had 
l>ecii  renewed  in  parti  to  llio  extent  of  i^ut  £35,000.     He   would 
luaic  BO  propoMl  that  <lxj  rcupecting  the  reeervo  Aind,  but  at  their 
u(^kl  meeting,  at  the  ter'Uiuatiou  -d   theii   lii>ancial  year,   be  would 
Hubniil  a  [iro£Ki*ilii»i  which   he  Ibuiighl  would   iLtiTitgthi'n    thn  Com- 
pany aDd  not  luateritlly  alfeet  the  ittvidvnd.     rimy  wito  endeavour- 
ing to  deviae  Mine  meaus  by  which  they  iiiu{bt  numtain  their  iuNine 
and  at  the  umo  lltiie  build  up  ttir  cmccv*  fund,  wbiob  thor  deatred 
to  9ie  stand  at  its  furnirr  Binouut.    Thelt  inreatiaeiils,  wbltui  Blood  In 
the  balancu-nhcot  at  £239,186,  were  uow  worth  £264,000.  or  nearly 
£25,000  in  oKoesa  of  tlicir  coat  piioe.     He  thenght  the  preeont  poai- 
lion  ol  the  Company  «m  by  no  uieaiu  unaattifaoiery      The  dividend 
jiaiil  when  only  *tx  or  eight  cablai  wert  in  the  Atlantic  waa  5  per 
cent.,    anJ    at   that   time  a  cooaiderablc  rewtve  waa  oMiiinuktecL 
which    hail   proved   very  uaefnl  tu  them.      The  dividend  aon*  p«id 
WM   31    |Ki   cent.,    but     ihcro   wen    10    CBbloe    lo   divide    tbs 
revanuo,    a   fact  nhieli  wade  a  very'  great   dilTcntiiM  to  tbem.     It 
wee    a    coriolit    fact    tlmt    when    the    taiilf    waa    Sn,,    awL    *Jlmxv* 
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«*r*  *i*  U  •ijttii  mIiIm,  til*  Mrtilnui  ii*v«ri|iiila  i-«>icli*l  £1,000,000, 
ihodch  )i»  lwH*v««)  iU(j  ffH  up  ttt  £960,000.  Wiifa  tita  shilling  UritT 
lk#;li*>l  ptr  ii|i  In  i-ory  otuly  C800.000.  H«  twHeriil  It  weulil  \» 
ptmihlt  to  uct  iIk-  rsvniM  nMond  tu  tlic  bIgUtir  amuiiui  luioeil,  la 
i>mHv  Cl.OOO.OOO,  thonxh  li«  <1iil  not  k«  IiU  way  at  all  rii  cbuij[iiiK 
iIk  sliilliuK  lutlT. 

Kr.  WUUm  TvHL  aKoaifl  thr  notion. 

A  brief  dUeiMdion  fellnrnl,  *tiil  iii  ftilv  tui|i)wlb>it«  tlu>Cbalm&n 
•tAt«I  tliAt  tbft  ny*uoi-  Af  cAhU  c«rii|iuun  «•«  iMrictMlt  •IIWlvl  I'y 
Ui*eo(llnj  iiyiitaiiM  tKiw  •.ilf[<tfi]  b^  ifa»  mmfauttn  who  lijr  tkMe 
inaut  luanii»il  to  riprm  s  grut  il«*l  wlUi  nmflf  ■  Muplo 
of  «Mtlv  ThLR  wu  »  rattbv  vrlilck  ooalil  iioi  U  xtoppmL 
Tlw  QM  «r  luljiitiriuc  iflcpMiliH  hbl  now,  liowtnr,  hwxMno 
■  iMMnily,  aail  to  tUu  (aL-t  tlipy  mixl  loul  fur  llifir  fiitiitr 
ftopttm.     Tint    Diiwtora   Ka'l  (li'iwii   titc   iiiiiurt^uiu   nliiiJi    tliry 

KttMbed  to  iJlC  IvMnrt   rimil  tty  ilwi^anilix   it  irtii>n<-vvr  llitv  iv.iilil  ilo 

H^  Mid  ho  h«^«l  Ilirir  nnt  iri'-uftii({  to  iimkr  A  ]iro]wwil  nliL'limnM 
hava  Iha  •tfrct  of  ti'ilnting  ili^  [ini'l  li>  llin  oiiinunt  at  whirli  it  «lon>l 
twfon  111*  )iii>l  itinv* miBi<  ii)ion  tliitiii.  Thoy  wtir  vj  liliikinl  with 
ihe  other  ooniiwniM  in  tli>'>  "  |iik>l  **  that  tlit^  cdaiM  tint  aloDu  [KiUliih 
'  their  UsHc  r«.iinn;  aik>l  l>i  >IlO  nut  lliiuk  It  wniiM  Iw  otlviulilo  to  <1» 
•o.  Tl'dr  rrlatiiFar  wltli  tin.'  Oiiiiisi'ivial  {'aingwiy  wm  ixtfcclly 
•atUiutMy.  ItMuItlaul  b»  *»i.l  llutt  (hey  vrurc  >v>4iipclinK  wilh 
Msh  otbar.  «K««|it  aa  to  wku  iIk.uII  <!•>  ttu-  work  txul. 
Tlw  motion  was  nnuilnuiui])'  atl<i(it»l. 


NEW  COMPANIES  REGISTERED. 


BveirloMl  BukIucbtUmi  CtraporKtlon,  Lliniu4.  — RcKUlcrod  by 
[>»wiiaa,  AintliT,  w<i  y/lttTtJuetn,  'iS,  llsdlor^-niw,  \^.C.,  with  « 
capiUlof  XlSO,000  IB  £A  thii'.-i.  Uli^Kit:  to  narry^  into  cITort  two 
•matiwnta  A*Ud  Jarnury  9,  ainl  niadn  Wtwem  K.  It.  Rnnnio  fdn 
Hlialfof  tha  Uattml  KlecUwil  BnginonrinK  C<iniji4ny)  anil  Jihii  U. 
Slatiar  (on  bahaU  of  Iho  Oonijiauy),  and  J.  O.  Slattar  (on 
bahalf  of  J.  0.  8Utfair  and  Oo..  UaiiteO).  anrl  E.  Uaiirlll* 
(on  babatf  oT  this  Oanpany).  bcJaK  a^cneuienu  far  tbo  tiaaafBr 
to  UiH  Oompaay  of  tlu  reapMllvt  biiilufa»ca  ol  the  Unitci  Blcclrical 
BagiftWriiia Oawiwuy,  Liralte<l.  aiul  J.  G.  SutUr  an-l  Co.,  Li»iit<<l. 
Tka  firat  snWribar*  art : 

HUn-ii 

C.  (taniwl.  175,  SntharlamlaecaMo.  Vf,    1 

W.  L.  UailMi.  i,  Prinoa'B-niaMfoiu 1 

W.  0.  Alaalk  M.P.,  21.  biniMoorv-gankiu    1 

J.  0.  Stattn,  C.E.,  AlliaiiM  EDginctrinx  Wotki,  Wcat  Diaylau  .      1 

II.  B.  SUtUt,  0\d  Hull.  SoA^MtUriw,  nw  WaJ(«&cUl  1 

I*.  K.  Scnittoii,  AlliAbOO  Eiif(taoarin|;  Woika,  WcAt  DraytoD... 1 

K.  MaaTilla,  3,  rriapo'a-Biaiiftoiii,  8  W.  1 

Thno  aball  aot  be  1h«  than  threo  nor  mora  thitit  iiiiis  Diraetor*. 
Thn  Am  art  W.  Stal(t>r,  II.  B.  SUttar,  J.  ti.  Stutter,  C.  K.  Chariaa- 
wnrlli,  C.  tunii>-1,  W.  (i.  AimUo,  K.  Mnnvilbi,  awl  W.  I.  Hailgni,  of 
whom  J.  <i.  ■Sutlei,  K.  Muiv-illc  ami  W.  Ii.  Majt^cn  ahalL  bo  mail' 
agiiu  Oirpttvo.  VnlUiealwii,  £500.  lUauUHnliM,  £2SC,  antl  one- 
(vutlk«fiiroGt«  nrtcr  10  |wr  cent.  di>-idaiid. 


PROVTSIONAL  PATENTS.  1890. 

JaUI'AAV  I}. 

600.  tau>ravani«Bta  la  Um  BUBBOatu*  at  Iw  iiabaa  fbr  dynamo* 

•IftoUM  nuuUtlnoa.  inlin  Clavlon  Howlmrn,  65,  <,'tMni'"ry. 
laiie,  Miil'-I'--''!..     (lloimr.'  iVrriciir,  Frarwy.) 

btn.  iBVIWfaJIUillla  Ha  at  cannecicd  trltb  «iiKlaaa,  waUoloa,  or 
MKAlaaa  drlvaa  by  alacuic  uotora.  lulj'li  IVk/wk  iia>) 
llnrtiikiiu  liuilnih'  l^t'i^r  'M,  l.iivKilii  i'iiiii.|i«l<ln.  L<>ii<l>iii. 

616.  Itniiraruacata  ralallnc  t»  ctoctrle  elroolta  for  UcKUnc 
■■d  oUuir  itnrpoaoa,  and  to  dwvloo*  for  oancralllBS  U>o 
i«w  »t  tbo  OMTOBC  tharoltt.  ltiJkiT<i  llu'wu  Kvo:-d  ami 
Thoiiiaa  ltuilllii]{,  Ab,  t)Mithain|'tuu  tMUdiii(n.  Lioiulait. 

JjUIIIAIIV  14. 

666.  liBpr»v«aa«&ia  la  or  raMtog  t«  rovonlhia  olaeulo  moMn. 
rbili]'  .'vliti   Kil>t<ii  CnuaiploD.  iH,    llit^h    ll<>lU>[n,  Mi<U)«- 

60S.  XUctrto  n«t»n.     Staalny  Cterlaa  CatLWt  Clirrie,  24,  Savih- 

■t»|iti>n  li^uMintct.  Ijuii>1"<>-      (Cuiu|<1*(o  >)«cllic«tK'ti.  ^ 
604.  laaprwvvaioata  la  tbo  nuuralMtara  of  Ucta>  anltMra  or 
Ulnwlaaa^a  far  wl»o«rtw  mut  etkar  lampa.     JaRi«n  ''Iricg, 
24,  .>>uutliaM|K>)ii'tMUl>llii|(i>,  Lu<>'l"ii. 

bOfr.  tai#rav«i>«Bta  la  tbo  — ■nlfc^tatw  of  light  — Itiata  or 
UlkodaMMa  i>r  *lA«trlo  aa<  otbar  UntiM     .'aaic*  ClfRjc. 

60b.  l^proveiBoiita  la  tb«  ■nasuEactiu'o  of  Uckt  oalHan  ar 
UlnmixkABta  (or  ola«Irlo  aad  otbor  laiapa.  Jaiaaa  CUgg, 
tK,  Ifeatluuaittoa.liul  111  i  114s,  LoikIoii. 

Jamiahv  lb. 

710.  iMprovoNoosla    la    «la«»rl«    Itwi    camora    «r   >aHa»a. 

AlUfi  l>l»4i>l  Nlikolk.  2,  liiMt  GMrjp-atrorl,  WxitniBBtai. 

tbi.  rrioaoa  of  saaarMlBi  •tMCrtelty  by  sm  baitonoo.  Olof 
l>«l>l,  194.  TMihhrook-alrMt,  L<>i.>loa.  <;lut<-  4f>t.l|«i  for 
luulx  r>t»nU  Am  1885,  S«.j||.<i)  lOS,  17th  Jua«,  USa,  btla| 
■laic  -ifaiiiilicalitrB  in  tbu  UnilPl.^itatM.)  (Catii|<)eU  apadfiea- 
tfon.) 


771.   ImprovoaaoBU  ta  aad  oonaootod  wttb  Utopboao  ayaMBa. 

Willw'lu.  Owtern-ldi   and   Wtnwr  Geawt,  77,  Chancary  lam 
lyiudnn. 

8U.  Improved  in«au  (or  proroMlnc  dlMnrblax  aoUoa  l»  1*M| 

toUpboalo  olroulta.     B^tj^-ni   I*h»'-Iui1  li^'I  M<iiMi'')i  Hnugr, 
'ia^  Siiiit)ii]ii[>i»<i  I'liil-liii/rN,  Luniloii. 

9^7.  Coaproronaala  la  and  ratatlac  to  alaoirioal  eootH«al«»- 
t«ra  for  aaa  •■  tra«aIUa(  vahlolaa      Ckarlm  <lr«hant  atbl 

l'riiit'i'>  Alli'ir,  5,  (\w|i>"  (•DriiT,  Wi'-liiilinlw, 

.t»M  til.   17. 

872.  A  dyaaaM  ma<iblao  for  altaraatliMt  onrroata.    i<^n  IVr 
Tim  Ki(i»b»fy  T.'.-lililral  I 'i.ll<j!i-,   I^^onarl-itrctt,  boailnn. 

B7S.  lBa»roTOiB«Bla  la  «l«otrl«  aop^y  inotata.     John  Perry, 
l-^liiliiiiv   r<i-liiiii'ul  Ciilli'K',  IjruUBf'l  vl»-pt,  I>.>ivdon. 

87fl.  liBpro70tn«ata  la  aad  ooaaaotvd  wltb  dyaanao  wablaaa 
tor  prodaoInK  oloctrtc  onorgy.  v«a  tllalloa  of  oiil««rta  far 
tllatrlbuttDg    it,  neoiimiila.t«ra  for   ■torlng  It,  ojid  motora 
tor    ntlUalng      It.        .Imun     .-iinii'  iirnu,    49,     •.■iieeti  > 
Wiriil.|ikti>[i, 

882.  ImprovoBcnta    ta    UBoamaa'a  *^—*»f  falvaaoaMNra 

detaotara.     i^mr;^'-  Willliiu  l.iirniiii>  riltunuiu,  3.^.  Maloolta 

"iif'l,    Hp-»1'.».  Ntai-M-Il-'on  Tviir. 
911.  Koibod  of  and  appaMttia  for  wtadin;  rlblMoa  or  tnpoa  of 

Inanlntlnf     naiarlnl     around     eloetrleaJ      aondoourm. 

Sjilnny    I'itt.    ?A.    .'^iui1i.i:i)-m:>  U-iildiBp,    UmuIoii.     [Jaoiaa 

lloMiui-tl  Aihrit'iii.  l'iii:r>)  suii'i.  .1 

Ja>i  \i:v  18. 

941.  iDprovaiaonta  ralatlag  to  alactne  traaiwaya  and  tr«sa> 
nam.  AIniaiHler  Login  Uuciir  and  Eiwanl  lIodND  itaylry, 
6.  HrMDiS-lintldiiiKB,  Chance ry-laaa.   (CosajdeU  apaHfloataon.» 

960.  ImpravaBaata  la  dynamo  manlilnia  Waltar  Tboapaoa. 
41.  EMtc)ki->[>,  Ix>niloi].     (Coiiipl«t«  BpeHflcaMoa.) 

B68.  Improvomenta  eoanaotad  wltb   aara  woiliad  by 

BC«nmi)tntor».     Js^ii't  S»i(iti!irot.  49,  ijiif*ii'»  toa«l.  Winibi 
d»ii. 


a. 


attJ 

laaa 

I  far 

Btora 

3 


SPECIFICATIONS  PUBLISHED 
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IM60.  StorUK 
Lorinin. 


9272. 


oaarcy 

B>l. 


In    iiihII    moJiBUaal    acvumulatara. 


1889. 
Tlioiii]««ii    (Vuatli))(lw«a« 


fiwiUia  Uoai 


Blactrlo  motova. 

jiiiiiyj.     8.i, 

aUO.  naetrle  Ushtlai.  Hutimc.  6<l. 
M20,  Pynamo-aiaoli laaa.  Saytn.  61I. 
3674.  IMauibatlnc,   *a.  otootrio  aarrooM. 

lUtiU.:    8>]. 

&I!>Z.  XlaMrlftol  lamp.  Ac  boldora.    Atltlaa. 
ITbll.  Uoetrte  alKnalllnc.     I^ik.^  <;i[aq^i). 
13745.  Boctrleeoadnctora.     j'l'.c  1  l^yV    61I. 
I88l7    Oporattac  tolepfeono   oaU  balla,  A«. 

ami  Xfill'r;.     t>l, 
189S5  Sao«ndary  battortaa.     MaoiiiUy-Cnukibank  fJohmoii  and 

amithl,     6>l. 
18966.  fialvuUc  battarloa.     l-jiboIiD.     (*l. 
189b9.  SoeoBdory  baiurtaa     SmiUi.     M. 
18997.  Ooaaootlog    as    aooamolalor    b«Uory    ta    attaraattaf 

sarroat  oiraBiia.     Kouli   yuri-^li.    b>l. 


Abel  (lUuiueiu 
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CITY    NOTES. 


„• 

J 


BraxiUan    Satunarlao    Tolacrapfe    Oaiapany .— TI  k   ro.-ciiita 

tin  l)i<'  vfirk   riiik-'l  J*M;aiy  17  aiiinuiilol  to  £4.7&9. 

Weal    ladla   aad  PaaaMa  TaUfrapb   CoHVday.  -Tli*  tnlle 

niMiMt  of  tbU  (;aia|>aii>- lor  tlii'  hairinonlli  cftdol  Jaaoanr  16  ««• 
£3«0Q,  aa  ocaa|Nuwl  with  £2.«M. 

WMitfla  wad  amaUaa  TiJofaj*  Qanpaay.  — TIm  reevipu  ol 
(hi«  ComiMiiy  to*  Uia  jiatt  WMk,  aftar  iWln^ling  thr  onii  jMTaUa 
to  Um  Loa-rni  rUtino. Druilian  C»n)p«ny,  vr«i*  i;5,452 

Cnba  TBlograpto  "— |r"T  -ft*—  aiUiB|;  £1.000  U  tha  rw^a 
lund.  tbv  ItoanI  <>r  tbo  Cuba  Hubmatiaa  IVlacraiib  L'ocapaay,  UadtaJ. 
raoxfinMuil  •  diaihbutioe  ot  Uw  lalo  of  9  \m  eaut.  par  aaaua, 
oanyiag  over  MX. 

Waaloia  Soalb  AMoaa   Telasrapb  CaBpaay.  —  Tliv  iNiaetan 

<•(  Ihb  Oiinjany  aiiiHiuucr  ilto  iiayni'nt  l>y  Inlvraat  wariaal,  ua 
Frkniary  L  unl,  uf  latanat  for  tJia  kalf  joar  rudln^  January  31  aa 
ibdr  foor  pir  oanL  awrlflBX*  dvWalarat. 

^-1*--*— -*—"  Talagrapb  Oanpaay.  LUaltad.— Tblt  Ooiu. 
paay  raromiuMiil  •  Salitnif  '.livklmii  l)[  l,*!!.  jwi  f*iiL  ou  Lha  urltaat^ 
DoatolldateJ  atotk  tor  tb«  year  ondiag  Ueoonboi  51 ;  a  balaacs  din- 
ilaad  ot  £1.  IQ^Jff  oint-  <■«  tUo  profamd  ataeh  for  tbo  yau  oaillan 
Doctmbor  U,  Uw.  both  wyahlo  qa  FeWiiary  1,  las  luoana-toa.  u 
the  alooUioMBt*  r^Waroi  om  the  booh*  oa  Ibo  Ulh  fauL  AfWr 
pajrini  Ihe  foneaiax'lividvU'Ls  Ibar*  will  b«  an  oeiiiailal  balano*  nl 
£i,W  to  ba  «ani«l  (arwaid.  T1^  abova  dtvidaada,  togiUiav  wtU  | 
tbaau  alrMily  |iaid.  wtU  aiu'touL  Ui  £2.  Ua.  par  oaat.  an  IM  unltDarj 
aail  Sb.  lOa.  va  tba  pttbrml  tlucka  r>K  tW  yoar  |MA. 


NOTES. 


Samet.— An  attempt  will  bo  made  to  obtain  at  Iwwt 
400  lights  in  Itiirnet  and  th«  district,  mid  intradiice  tite  new 
fiyslem. 

Award. — Tbe  committee  of  the  late  eteotrical  exhibition 
m  Hirni Ingham  have  awarded  M«s»i-8.  Hiutori,  Proctor,  and 
I'y,,  u  special  first'Claftii  jtold  medul  for  their  com|>i>Mnii 
fixed  cnpiriff, 

Tbe  French  Post  Office. — M.  Ooiilon  U  leaving  tbe 
jiost  of  hireclor  of  I'ont  ToIegmphH  iind  Telo|iho(ioa  iti 
I'aris.  .M.  Selves,  iirefect  of  tlic  Giroode,  is  ox|iocte(l  to 
take  hia  ]>1:ico. 

Dividends. — An  interim  dividend  is  announced  of  iiro- 
fiLi  sinto  the  fwmntioti  of  Woodhoiwo  and  fiiiwson  United, 
Liroitcil,  of  t^  jHir  cenU  on  the  preforcnce  and  15  per  cent, 
oil  the  onlinar)'  sburos. 

Oas  to  Amerioo.— It  is  ititereaUn);  to  note  that,  not- 
with&tandinjc  theenorinoiDi  rlevclopinont  of  electric  lighting 
in  America,  the  gas  supply  yet  increased  in  188!>  liy  IOC 
per  cent  over  that  of  the  year  before. 

Cantor  Lectures. — The  third  of  the  lectures  tiy  I'rof. 
Silviinud  Thompson  on  "The  Electromagnet''  will  lie 
given  before  tho  Society  of  Arti  next  Monday,  at  &  p.m. 
Subject,  "S(}ocial  DcaiKua  of  Muynote." 

Bury.'- Sanction  to  the  application  of  the  Laneashire 
and  Cheshire  HonKe-to-HouBe  Company  for  a  provisional 
order  vrsM  refuse!  by  the  Bury  Town  CJonncii,  iiiasmnch  aa 
the  Oon>oration  are  mukin^  similar  application. 

Eastbonnte. — The  Kiutboiune  Town  Conticil,  at  a  long 
meeting  in  oommittee,  conndered  the  application  of  the 
Rastboiirnc  Klectric  Light  Coni|tanyfarA  provisional  oi'der, 
and,  after  a  fidl  diaciuwion,  agreed  to  give  an  unconditional 
aasent. 

Central  London  RalltiraT. — At  tbe  Hnlboni  ilintnct 
Bairl  a  niemurul  trum  inhabitants  of  Oxford-street  was 
read,  ashing  the  Board  to  oppose  the  scheme,  but  on  tho 
motion  of  Mr.  Trenner,  it  waa  resolved  not  to  oppose  tbe 
■cheme. 

Ipswiob. — The  subcommittee  have  bad  an  interview 
with  the  engineer  of  ihu  Hmsh  Klectric  Company,  and  s 
compulaory  area  of  supply  wna  deci<]eil  upon.  The  (ptusbion 
of  an  a|>|)ointmont  nf  an  eloctrioal  innpector  vraa 
mentioned. 

Cheltenham.  —  The  Electric  Ligbtfug  Committee 
reporUjil  thiit  notice  had  Iwen  given  to  tho  fltjaixl  of  Trade 
that  application  having  boon  made  by  the  Corporation  for 
on  ordei',  ihoy  nhjented  to  the  snuitinj^  of  on  order  to  any 
other  applicant. 

Italy. — The  public  elecli-ic  lighting  nf  the  town  of 
4'iineo  wa*  inaufjurated  on  tho  l-Hh  inst.,  and  on  tho  day 
following  the  public  installation  at  Parma  was  atao  opened. 
We  bear  that  a  number  of  other  towns  in  Italy  are  being 
limilarly  installed. 

Bleetrie  Lighting  In  Berlin. — The  totid  mimbor  nf 
electriail  lampH  in  UKe  in  Uerlin  in  &I.trch  Uit  was  :t,774 
arc  lamps  and  52.H'6  incandeacent  lamps.  'I'hts  number 
corrwitonda  to  about  8.'i,ri30  f^  lights,  or  10  pOf  cent,  of 
tbe  town  gas  prodiiction. 

Defective  Cables  at  Cbolmaford.^.\ftflr  tlie  over- 
lines  at  C'bclmBfonl  were  rnn,  it  wni  found  that  the 
IjIh  were  of  greatly  inferior  <(iialily  tu  tttoso  a|>ecified, 


and  Messrs.  Cromplon  have  determined  to  take  down  and 
return  the  defective  cables. 

Qas-Xlectiies  —The  gaa  comjiany  of  Somervtlle,  New 
Jersey,  have  tendered  for  and  received  a  contract  to  tight 
TO  lamps  every  night  and  all  night  at  6a.  3d.  per  lamp  per 
month.  The  Somerville  Electric  Company,  who  also  ten- 
dered, were  completely  cut  out. 

meotrlo  Snow  Sweeper.— The  Thomson- Houston 
Company  are  constrikting  scvnn  new  snow  ploughs  and 
sweepers  for  tbo  Wosl  Knd  Company,  of  Boston.  They 
are  designed  to  !«  usetl  on  the  electrie  lines,  and  are  similar 
to  tbe  old  ones  drawn  by  horses. 

Swltaerland.-  The  Hi-ra  of  .MM.  C.  Blanc  et  Cie,  elec- 
trical engineers,  of  Marly-le-Gnirid ,  I'VilwtirK.  has  been  made 
into  a  limitotl  company  with  a  capita!  of  half  a  million 
fmncs  under  the  name  ol  the  Soci6t*  Suiss's  pour  la  Con- 
stniclion  d'Ac<;uunUateiira  Electriquo. 

A  Central  Station. — One  of  tbe  blocks  of  oRices  in 
Chicago  which  l)oaBt«  of  being  the  Ullest  hnilding  in  the 
world,  has  just  had  an  electric  jnatallalion  ordered  lor  it 
which  will  make  (pitte  a  amall  cunti-al  station  of  itself. 
The  installation  is  required  for  3,800  lights. 

Corporation  Lighting  at  Brighton.— The  Itrightoa 
Corporation  have  decided  to  oalabliih  electric  lighting 
works  at  an  estimated  expense  of  j630,000  under  the  pro- 
visional order  of  181*3.  The  system  is  to  he  that  of  the 
coritinuoiia  ciurent  at  low  preeanrc,  combined  with  storage 
batteries. 

Eleotrieal  Appolntmeats. — While  various  corjionL- 
tioas  have  now  in  mind  tho  ipwitJon  of  appointing  their 
own  electrical  enginoert  it  w  interesting  to  note  that  tho 
city  of  Cincinnati,  Ohio,  haa  just  opened  an  apjwintnienl 
for  city  elcctriatl  cnginoor.  at  a  aalary  of  2,ii00do!a.,  say 
X^OO  per  annum. 

Roobester.— Tbe  Chatham  and  Hucbest«r  Electric 
Conijkany  have  now  two-thirds  of  their  ligbte  running,  and 
it  is  expected  by  tho  end  of  tbe  year  the  wholo  of  the 
available  current  will  bo  taken.  A  change  in  the  manage- 
ment of  the  works  has  taken  place,  and  Mr.  A.  Mannd  has 
been  appointed  manager. 

Overhead  Wires  at  Exeter. — A  resolution  was 
brought  before  the  Exeter  Town  Onuncil  to  refuse  consent 
to  further  uxtension  of  tbo  electric  wires.  These  it  was 
uxpliiintxi  were  leinporary,  having  alt  to  go  underground 
within  throe  years,  and  in  order  not  ti^  cripple  the  comptny 
the  rosoliition  was  aliandnnorl. 

Leamington.  -In  an  interview,  Mr.  Arthur  Chamber- 
lain Btateil  he  was  sony  for  any  lighting  oomi^ny  who 
attemptOf]  to  start  in  Leamington.  While  in  an  ordinary 
town  tho  average  income  jier  lam|)  a  year  was  fi-nm  2.'i«,  to 
.10«.,  in  r.camington  it  iraa  only  1 2s.  2d. ;  and  yet  tho  In- 
habitante  there  were  alwaj-s  complaining. 

Hendooi.— The  committee  recommend  that  the  Local 
Boanl  do  notgivc  consent,  and  that  the  volicitor  he  instntcted 
to  submit  the  objections  to  the  Boanl  nf  Trade.  It  was 
thought  that  if  granted  tho  company  should  bo  i^mpellod  to 
take  staps  within  a  stated  time  and  within  a  nhnrtor  period 
deposit  a  sum  of  money  or  commence  work. 

Should  be  Imitated.  -  The  manager  of  tho  motor 
department  of  the  Edison  Illuminating  Company  at  Boston, 
r,S.A.,  has  issued  ■*  leaflet,  with  iiifornialiou  about  tbe  ufte 
of  electric  motors,  with  the  current  reqnirol  for  various 
bor<«-powers,  prices  for  tho  current^  and  a  list  of  cnstomCra 
using  tho  electric  motor  power  in  varioua  trades. 


IMraot  Oabloa.— ThQ  Westem  Union  Telafn-&pfa 
Oin[wny  announce  tfait  two  subaiimne  cables  bav«  now 
bean  complflted  between  Nova  Scotia  and  New  York, 
••tablishing  direct  cable  communication  from  England  iitto 
their  offi»e  at  16,  Broad  streets  New  York  City. 

Rail  Scrap«r.— A  scraper  for  tram  rails,  tultable  for 
OM  on  horae  or  electric  cars,  in  introduced  by  Mr.  H.  Jl. 
Littell,  of  Louisville,  Kentucky.  A  {Mir  of  steel  Ki'apora, 
formed  to  the  ehapo  of  the  rail,  can  be  depi-eu^  by  the 
driver  or  motor nian  by  aimply  placing  bii  foot  on  a  lever, 
and  any  dirt,  ice,  or  snow  n  cleared  out  of  the  track. 

EI«otrioitT  for  London  Tramways.  Tbe  London 
Tntrnnrayg  Com[>ariy  have  itilrtxluced  a  Bill,  which  was  con- 
aklered  by  Mr.  Campion,  examiner  for  pi'ivate  bills,  last 
wrok,  for  iho  piiijinHG  of  iipplying  otecbricity  ai  a  motive 
wwer  tor  thuir  varioiia  systcmH  of  tnLmwaj*!),  by  m<»ns  of 
wire  roiMt,  chnioB,  or  other  cloctricd  aptnu'atiu  placed 
undergrouTid. 

Riohmoad.-  Notices  of  objection  to  the  two  com- 
panies—the  Bnisb  and  the  House-to-House— apply  iiiK  for 
power  to  li);bt  Richmond  wer«  discussed  at  the  last  meeting; 
of  the  Richmond  Vestry,  and  a  resolution  ibai  these  tiutiuvA 
be  sealed  and  forwarded  to  the  Hoard  of  Trade  was  carried. 
Mr.  Hilditcb  ekktod  it  was  certainly  the  intention  of  the 
commitloo  to  proceed. 

Ealinc— In  coD&iderin;^  the  application  of  tbe  House- 
to-Hoiise  Com[Kiny,  tho  cbairntari  of  the  Ealing  Local  Board 
Boid  he  thought  the  lighting  should  be  in  tho  handn  of  tbe 
local  authorities,  and  jiitve  notice  that,  as  it  waa  too  late  to 
apply  for  an  oixlor,  ho  would  niovu  a  reaolution  ompowoiing 
tbe  Boa.rd  of  Trade  to  apply  for  »  licence  at  a  S[jci:ial 
mooting  to  ho  held  on  t'ehniary  20, 

Beokenham,  — A  re^ioit  waa  proiented  by  the  com 
mittee  to  the  Local  Board  suggesting  that  the  ap|dication 
of  tho  KIcctriu  Construction  and  Maintonaiice  Company  Ite 
fpprovod  if  a  clause  giving  option  of  purchase  in  10  yean^ 
wort  iluort«d.  On  it  boing  remarked  that  probably  tfav 
Board  of  Trude  would  not  agree,  the  clerk  waa  inatiiict«d 
to  confer  uith  the  parliamentary  agents. 

Balloon  Soeiety.— At  the  weekly  mooting  of  the 
Balloon  Society  on  Friday  last,  Rir  John  Bonnott  lectured 
ou  "  Electric  Powor,  tho  Light  of  the  Kntnro."  Mr. 
Goo.  OlTor  waa  chairman,  and  also  a|>ako  on  the  advantages 
of  electric  lighting.  A  motion  advocating  that  the 
biisineae  of  electric  lighting  should  be  in  the  handit  of 
companies,  rather  than  public  autborilies,  was  Adoj)toiI. 

Thtt  Telegraiih  Imperfect. — At  the  discussion  before 
thcAmericuu  Insiitutuof  Elcctriad  EngiiieerK  on  Mr.  I*.  B. 
Delany'a  {>a{)er  on  "Telegraph  Line  Adjii.itmeiit,"  the 
chairman  said,  "There  is  probably  hardly  any  electrical 
invention  to-day  which  is  so  im|>crfect  as  the  telegraph,  and 
we  have  reason  to  )>o  thankful  to  such  men  as  Mr.  Dolany 
for  devoting  their  attention  and  tilcnt  to  porfocting  it." 

Eleotrioal  Gifts.— \S'o  have  iccoivod  a  vory  noatuiiid 
tiaoful  paporknife  which  Moaara.  Woodhouse  and  Rau-soii  arc 
distributing  at  uostol  jKiHtago.  Itismadu  uf  wbit«  celluloid 
in  imitation  of  Ivory  and  lottorod  in  gold,  mHrkcd  on  ui>o 
■(do  in  inches  and  centimetres,  and  on  the  othoi'  as  a  daily 
cslondor.  They  also  send  a  eiilender  for  tho  ollicc  wull, 
with  numerous  iltitstratione  of  tho  mo^t  useful  of  iheir 
ap|wmtiiit. 

Messrs.  OatCi'a  Station.— A  letter  was  load  at  the 
|,8traiid  Distrii^  Roatd   frotn   Messrs.  [''Mgatu,  with  draft 
t>rovinion:il  oixlor  of  Messrs.  A.  and  H.  Uat^i  to  construct 
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■nd  maintain  electric  wiren,  and  to  sapply  electricity  within  ^^ 
a  portion  of  the  district.     Tb«re  was  a  strong   feeling  ^| 
exjtreued    against   sanctioning    ttie    a|^dica,tion,  but  the 
matter  was  referred  to  the  Lighting  Conimittae  to  consider 
and  re|>ort.  ^M 

Explosion  at  Sardlnia'Street.— On  Wednesday 
rooming  there  was  an  explosion  on  the  prcmisea  of  the 
^'ctropolitan  Klectric  Supjily  Company,  Sardinia  street> 
Lincoln's-iun.  A  man  named  Morrif,  who  was  putting 
itomo  coal  into  the  stoke-hole  at  the  time,  was  knocked  down 
and  badly  injured,  and  was  taken  to  the  hospital  The 
accident  was  due  to  the  cover  of  the  blow-off  not  being 
jiropcrly  secured. 

Aro  Lamp  Intensity.  —In  future  all  contract  for 
public  lighting  in  Philadelphia  will  be  'xised  uimq  the 
current  furnished  and  not  xtpon  the  c.p.  of  tho  Iuidim.  Thi4 
action  waa  due  to  the  meaaurenicnt  of  the  )>ower  of  tho 
lamp  showing  that  of  the  nominal  2,000  c.p.,  tfac  Thomson- 
Houston  gave  only  1,160,  and  the  Briuh  936  c.p.  The 
United  Company's  Um{»  1,000  c-ii.  nominal  yielded  479 
candles  when  measured. 

Klectiio  Cooking.— Mr.  Frwl  Koycc,  of  Waibington, 
is  reported  at  work  u|>ai]  some  iui|K>rt;int  improvements  in 
the  direction  of  electric  cooking.  Tliei'oisvery  little  doubt 
that  a  little  attoiiUun  in  this  direction  might  rejiay  in- 
ventors. (Electricity  when  laid  on  in  the  honaea  baa  only 
to  bo  tapiMsd  to  be  iramedi-itcly  useful.  The  great  advan- 
tage of  the  gas  fire  over  coal  or  coke  is  it« almost  immediate 
a[)plicability,  and  Ji]  this  rcapcct  alsn,  Ircitidet  that  of  smell, 
electricity  would  have  distinct  adnintagsa. 

Eteclrioity  in  the  Dairy. — An  interesting  application 
of  electricity  to  tbe  dairy  industry  has  been  recently  mado 
in  Ituly.  Tho  Count  of  Assata,  wboee  building*  are  fitted 
up  with  tho  electric  light,  has  connoct«d  his  diury  plant 
with  an  electric  motor  of  12  h.ii.  This  machine  drives  a 
Dani&h  separator  and  a  Danish  churn  of  tbe  eapacity  of  400 
litres  of  cream,  churning  buing  conducted  at  the  rate  of 
120  to  160  revolutions  per  minute,  the  butter  being  brought 
in  from  30  to  3.t  minutes,  in  line  grains,  whif.b,  it  is  now 
recognised,  enable  the  maker  to  produce  the  finest  article. 
A  pump  is  also  worked  in  the  dairy. 

ReadincT- — ^Major  Cardew  hM  made  a  report  upon  the 
instalUtion  of  Moasrs.  Laing,  Wharton,  and  Down  at  Read- 
ing, antl  recommended  sundry  alterations  foi'  tbe  aafety  of 
the  public.  Insulation  testa  are  taken  daily  bufoi'C  and 
after  oacb  nin,  and  this  ho  recommends  should  be  strictly 
carried  out.  The  company  have  infttrueted  their  eitgtneor 
to  com(ily  with  the  requiroments.  With  ri»t>e'^t  to  the 
npplicitions  of  this  company  and  the  Brush  and  (he  llouse- 
to-ilouso  Companies,  tho  special  committee  recommonded 
that  consent  should  not  be  given,  as  tho  Corponlion 
intend  thomscEves  to  apply  for  a  provisional  order  next 
sosuiun. 

Public  Lighting.— It  is  almost  exactly  eightythree 
years  :igo — the  2Rth  of  .January,  1807 — since  Pall  Mall  WSi 
[irst  lighteil  with  gaH,  tbe  first  [tublic  place  ao  lighted. 
Wondci-fid  aa  has  boen  tho  sproad  of  aas  lighting;  since  that 
timo,  it  is  fair  to  anticipatti  a  fur  quicker  introduction  of 
electric  lighting  to  the  universal  fwaitifm  which  gas  now 
holds  than  fourscore  years.  At  tho  sanio  time,  as  more  oil 
tamps  and  t.-iltow  candles  are  now  u»ed  oven  than  then,  so 
a  yet  more  extended  use  may  be  expected  tn  bo  found  to 
tho  now  discredited  pis.  For  public  lighting,  however,  it 
may  be  cx|>octe4l  to  bo  as  much  doomed  as  ware  oil  tam 
at  the  advent  of  gas  in  IS07  in  Patl  MalL 
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Newcastle.— For  the  fii«,  time  tbo  Newcutle  «nd 
DtMflct  Electric  Lighting  Compriny  have  connooted  their 
light  to  titmyaide,  a  hitherto  untouched  part  of  New- 
cMtle,  Oil Tuo»day  the electriclight current wasswitched  on 
to  Mensr*.  \Vm.  Miibum  and  Co.'s  officwin  QuMU-aireet, 
everything  going  off  inlhout  a  hitch,  the  light  romaitiing 
9t«acly  and  brilliant.  The  compa(i,v  his  received  immoroiis 
apptiaitinns  from  roercbant^  on  the  Quiiy^idc  to  iiu|>i>1y 
them  with  clectrifity  from  their  mainB,  and  it  is  anticipated 
that  before  long  a  Iar?o  number  of  ofKcoa  will  bo  lighted 
with  the  new  iiltimioant.  The  company  is  still  prococdinR 
actively  vdth  the  work  of  laying  caWw,  and  fresh  con- 
sumers are  ilaily  seciiiing  coniiecliotis  with  the  mains. 

Popp's  Syat«m  in  Oermany.—Aa  wc  montioncd  a 
Bhort  while  ago,  the  oxLcnHioii  in  Paria  of  Victor  Fopp's 
•yrtam  of  electricity  and  power  distribution  by  com- 
preasud  air  vm  uiiderstood  to  have  been  aided  largely 
by  (teman  financiers.  The  introduction  of  the  system 
to  Germany  it«clf  waa  iberisfore  looked  for.  and  the 
formation  of  a  limitod  coiapany  is  now  announced  from 
Berlin.  The  company  ie  to  bavo  a  capital  of  30,000,000 
roArks  foe  the  purjwfie  of  establishing  the  nygtem  of 
distribution  in  German  towns.  The  shares  are  offered 
to  the  public  hy  .\  syndicate  of  taking  firms,  sni-h  as  the 
DiKOoto  Oesollschaft  (Berlin).  Urfsdonvr  Bank  (Dretden), 
Norddeutficho  Bank  {Hambui^),Oppenheini  (Cologne),  and 
Bethnian  ( Pranlcfort.). 

Corditf. — Major-Oeneral  Webber  waited  on  the  Cardiff 
Coannittee,  as  a  repreeentatire  o(  the  Bnish  Klcctric  Light 
Company,  to  r04{uest  the  committee  to  give  their  official 
approval  to  the  applicutton  which  they  were  about  to  make 
for  a  provisional  orrler.  Tho  Brii^h  Comjiany,  ho  [lointod 
out,  had  had  some  lights  in  Cardiff  for  nome  time.  Since 
the  Acbof  1888  was  jwRaod.  it  waa  quite  evident  that  a 
mere  [Hroviaiooal  order  did  not  in  any  aenee  involve  a 
moMc^ly.  Other  compa.nie3  could  do  the  same,  and  could 
nctaally  supply  lights  to  esavtly  the  same  district — so 
could  the  Cnr[K>ration  itself  if  it  thought  (iroper,  evoti 
after  Lhu  provisional  order  waa  granted  tn  his  company. 
The  mayor,  after  courteously  hearing  the  major- general, 
aaid  they  had  given  the  matter  full  consideration,  and  they 
cotild  not  changi  tbe  attitude  thoy  had  assumed. 

North  Hetropollton  Tramcnxs. — The  following 
highly  gratifying  and  encouraging  rcmarkti  are  from  the 
half-yearly  rcjtort  of  the  North  Metropolitan  Tnimwuy 
Comp*ny,  to  be  submitted  to  their  shareholders  on  the  .'•th 
day  of  February  next:  "Aa  mentioned  in  a  previous 
nport,  an  arrangement  was  entered  into  with  tbo  Electric 
TnutuMi  CoRifiany  for  working  the  company's  cara  0[i  the 
Hirking-road  section,  and  the  directors  ore  glad  to  stato 
that  the  results  during  the  half-year  have  been  salisfaotory. 
Th«  electric  cars  have  run  34,36G  miles,  and  have  carried 
46d,09.'i  passengers.  The  cost  to  this  company  for  electric 
tnKtion  has  beoii  ihi.  per  mile  run  (including  the  wages 
of  itrivers)^  which  is  leas  than  the  average  cost  pur  mile 
run  for  horse  traction  over  the  entire  system.  The 
Barking-road  section  is  a  short  single  line  with  loops, 
requiring  only  a  low  mileage,  with  a  small  number  of  cars, 
which  does  not  offer  such  facilities  for  ecoitomic  working 
M  a  longer  line  would,  with  a  higher  aiileage  and  more 
can  Worked  by  a  larger  installation  ;  but  the  renult  of  the 
working  nf  electric  cars  on  tho  Raiking-raid  jiutities  the 
directors  in  hoping  that  f'arliameal  will  sanction  the 
introduction  of  elecbic  power  over  the  com^xAoy's  i^vstum, 
pnd  enable  them  tu  ci:t«nd  its  application  to  other  linos." 
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Telephones    from  Loadou  to  Hancheater.— At 

tho  invilatioD  of  the  \ational  Telephone  Company,  tcveml 
gentlemen  interested  in  electrii^  iitdustries  attended  at  the 
Manchester  Exchange,  on  Wednesday  last  week,  to  experi- 
ment with  the  new  telephone  lino  which  has  been  con- 
structed from  Mancbcater  to  Edgw&re,  niite  miles  from 
London,  and  which  will  shortly  be  extended  to  the  centre 
of  the  oipital.  The  Prince's  Theatre  was  in  telephonic 
communication  with  Bdgware,  and  the  pantomime  muaic 
was  distinctly  heard  nt  the  latter  place.  CongratuUtory 
messages  were  exchanged,  and  h  was  remarked  thut  the 
Toicos  were  aa  audible  as,  or  more  audible  than,  when 
heard  through  the  trunk  wires  connecting  Manchester  with 
towns  io  LuncashirB,  owing  to  the  inductive  action  being 
deairoycd.  It  may  bo  some  time  before  the  full  measure 
of  this  development  is  extended  to  the  aubacribers,  who,  at 
present,  use  a  single  wire  ;  but  where  tho  buBincsn  is  urgent 
the  tubsci-ibors  may  communicate  from  one  cenlrnl  exchange 
to  another.  Communication  between  Mani:hestcr  and 
Kidderminster  was  also  tried,  with  good  cfiocL  As  show- 
ing the  development  of  the  Manchostor  busineea.  it  may  be 
mentioned  that  about  2,000  meuagei  i  day  ore  now  received 
by  the  trunk  lines  alone,  which  in  [.^ncashire  and  Cheshire 
reach  12,000  miles  :  and  the  average  numlier  of  calls  of  all 
kinds  per  day  is  over  32,000. 

Uore  City  LlKbtinir. — A  meeting  of  the  City  Com- 
misotion  of  Sewera  wiui  held  on  Tuesday  al  the  Guildhall, 
Mr.  Cieorgo  Maimers  presiding.  This  being  tbo  last  sitting 
dnrinff  the  continu.ince  of  the  present  Commiasiun,  the 
members,  at  the  instance  of  Mr.  Deputy  Bwlford,  accorded 
a  vote  of  thanks  to  Mr.  Mannei-a.  the  cbauman,  for  his 
services  in  that  cupiicity.  A  jjctition  whs  presented  from 
owners  and  occupiers  of  nroperty  from  Holliorn  to  London 
Bridge  against  the  Central  London  Bailway  scheme.  The 
conaidoration  of  the  petition  was  ivljournod.  Tbo  Finance 
and  Inipmvement  Committee  brought  up  a  report  from 
the  engineer  on  the  several  Bills  before  fWliamcnt  affoct- 
iiig  the  City,  and  also  in  rotation  to  tho  draft  iiroviaional 
ordoi«  for  electric  lighting  They  recommended  that  tho 
mcuture  should  be  opposed  with  a  view  to  obtain  a  Ivcriji 
stanitt  before  Parliantent,  and  that  they  should  bo 
antharised  to  watch  the  jirogrow  of  the  scbcmos.  I'bis 
was  cairiod.  The  Street*  C-omoiittoe  brought  up  a  re()ort 
recommending  that,  inaamnch  aa  the  Laing,  Whatl^n,  and 
]>own  Construction  Syndicate  were  pre|Nired  to  light  a 
sftclion  of  the  City  on  the  Mtme  terms  as  agreed  with  the 
Bniah  FJectrical  Rnginecring  Company,  a  contimct  bo 
entered  into  with  that  lyndivato  for  lighting  the  eastern 
division  of  tho  City.  Mr.  I),ty  moved  the  adoption  of  the 
ropoil,  which  was  carried,  Mr,  W.  H.  Pannell  congratnlat 
ing  the  UommiEsion  that  it  b^d  now  boon  airangod  10 
provide  two-thinli^  of  the  City  with  the  electric  light 

Eleotrio  Tnuncar  Extensioii.  —The  successful 
working  of  the  l^lottric  Traction  Company's  accumulator 
cars  on  the  Barking-road  has  aroused  much  intoreti  in  the 
tnmway  world  thioilghout  this  country  and  abroad. 
Besides  the  Liverpool  L'nited  Tramways,  who  have  already 
arrangod  for  an  experimental  demonatr&tion  on  their  line, 
we  hoar  of  enquiries  from  Newcastle,  Hull,  Soutbport, 
Leicester,  and  South  StAfford«hirei.  The  new  l.anciLster 
District  Traniway,  connocling  UincaStor  with  tho  fashion- 
able  watering  place  of  Morecumbo,  are  most  anxious  to 
adopt  this  system  on  ihoii  liriv,  and  are  prc|>nrud  to  enter 
intonconinict  with  anycnterimsing  electrical  firm  notafiaid 
to  tackle  their  heavy  gnutienls.     Oin-  colonics,  kee{itng 


pace  with  tlu  old  oouittry,  are  on  thealsrtto  »]opt  the  new 
trution  powar,  iind  bavs  aou^fht  thabighestdxpertopinioTis 
on  tho  nwriu  of  Ui*  available  syaumti.  The  Calcutta 
Tramways,  barinK  a  dead  level  track  of  about  20  niil»t,  iti 
tiiia  re«|w«t  very  favourable  to  eloctnc  power,  would  Iki 
only  too  gUd  to  get  rid  of  thwr  hones  and  subt^tuko  any 
ratUblB  iui:l  Bcrinoiiiical  moehaai^al  tmetion.  But,  ooii- 
ridarliif;  their  pi-esent  working  oxpensaa  are  only  %\ti.  jwr 
car  iniU,  it  ta  nomewhat  prablomattcal,  at  leaib,  witli  our 
prwent  ktionlealtte,  whotber  flluctnc  traioi  could  Imi  pmfit- 
ably  worked  ;tt  iucli  a  low  ti^ro,  However,  Ubuur  i» 
•xireoiely  chenp,  and  native  «0<lI  u  obUkinable  at  13s.  por 
ton,  oo  that  it  is  ijulte  within  tb«  range  uf  p<Htubilities  that 
even  thii  price  might  iiot  W  prohibitive,  luid  the  iulv«n- 
tAgee  over  hon)ea  wniild  l>o  enormout. 

Lsodn  to  Supply  Ita  Own  Idcht. — A  ttpeoial  meet 
iiig  of  Uio  IimxIh  County  Council  waA  held  on  Tuesday  to 
conaklcr  the  uitdeitaking  of  the  electric  light  hy  the  Coqio^ 
ration.     A  reaoliition  wa<  moved   rofntinji;  conaoat  to  th« 
NationaJ  Electric  Light  Company,  Limito'l,  the  Vorkibiro 
IIo)ue-U>-Hoiiae  Electricity  Company,  limited,  and  tbe  Klec- 
trie  Iiubdiation  and  Maintenanoe  Company,  Limitoil :  and 
itutnietiug  the  Electric  Light  C'ommitleo,  in  two  months 
henee,  to  report  upon  the  •(Ueation  of  elftctric   lighting, 
with    full     infoi-nuition    ii|toii    ull     improvomentii    which 
liave  been  made  in  supplying  the  light  np   to  that  time, 
Aldeiman  Spark,  in  moving  the  reaolution,  said  the  Cui-|)U> 
ration  could  provide  electric  light  at  'j|il.  per  unit,  which 
meant  30  lamps  of  10  c.p.  |Kir  hour.     He  appealeil  to  the 
Couneil  to  maintain  the  |ioution  they  took  up  in  Oeto)>er 
laal,  and   not   to  allow  :l  company  to  come  into  the  town 
a»d  HUpply  the  electric  light,  for  which  the  inhabiuuit«, 
before  long,  woiikl  have  to  pay  an  enormous  {irice.   He  w»a 
not  talklDg  beamy.  Tbey  could  supply  light  at  the  rate  of 
fd.  per  lamp  per  boor.  In  concluding,  Mr.  Spurk  pointed  out 
the  inconvenience    which    would    arise  Irora  Uie  itidia- 
i'riminat«  tcarint;  ti|i  of  lh«  sUsets  by  a  company,  and  urged 
that  ju-it  as  the  Cor|wntion  held  the  water  works,  the 
gas  works,  and  the  highways,  they  should  have  the  man- 
agement of  the  electric  light.     An  amendment  was  moved 
tuconHent  lo  the  cuiQ[ianies  coming  in,  Imt  the   raaolntkin 
wutArrisd   by  S.'ivoUtito  18.      The  Mayor  then  moved 
thnt  the  Cmincil  Inttruci  the  I'arliamontary  Committee  to 
take  tuch  iit«pa  to  op|)0«e  the  gHMviaional  u*tleni  applied  for 
as  might  be  deemed  necessary.     This  was  adople<l. 

Enoajidaaoent  luunpa  on  Baoys.— A  ivcent  raiwrl 
made  by  CapUiii  Mil  lis,  of  the  I'nited  Ntatei  IJgbtbotise 
Board,  in  relation  to  the  electric  li;;bted  Imoys  at  the 
l.ie>lDey's  Channel  entr.ttK«  to  the  Xew  Vot-k  Murlwur, 
■tatas  that  a  ynnr'u  service  has  shown  that  the  iiyi4«m  ia 
a  [waetieal  siiccnw.  During  the  last  uino  ntunlhs  over  S30 
ocean  vessels  puu«i|  thiouxh  the  channel  bclwoen  Miiisut  ami 
Bum'iaa.  The  buoys  withntoud  the  hmvy  Btorn«  of  lost 
Sqitaaiber  without  drifting  from  their  |>o«ition«,  and  not 
iniire  than  turn  Ijidjis  ikiI  u(  six  voni  eitinguishnd 
at  any  one  time.  Un  one  nfcaaiun,  a  buuy  was 
ma  down  by  a  reasot  ami  antirely  submai-god  without 
injury.  Si/inc  ImiiMe  \mm  been  nxjieiterivoil  from  woistitre 
getting  through  the  lamp  socket*  :»id  destroying  tic  cun- 
beettooa,  but  a  u«w  fnmt  of  lamp  luu  )>»en  deviwl  whi^h 
|>niu:iM)s  til  Im  free  fmni  this  ulijectinn.  It  hrni 
liacn  fnuml  that  the  life  of  Ismja  nuile  in  rcsl  glass 
globaa  was  much  shorter  than  that  u(  the  un«jlo«ired 
Does,  an  eSect  which  Wai  «ttribute>l  to  the  inter 
tfa|>tioii    ol    *    greatar     |M(rtion    o(     the    heut     radiatod 


from  the  carbon  filament,  and  lampe  with  bulbs  of  clear 
glass  are  now  used  oo  all  the  buoys,  laot«mB  lined  with 
red  gUas  Unng  itsod  to  produce  the  red  ligbta.  Captain 
Millis  notes  the  fact  that  a  buihling  on  shore,  rery  neoLr 
the  buoys,  was  twice  struck  by  lightning,  while  the  buoja 
and  the  connacting  cables  were  uninjured.  He  thinks  il 
ia  probable  that  the  use  of  an  earth  rutuni  eiisuraa  great«r 
safety  from  damage  by  lightning  than  it  would  obtain  tf 
the  circiiilfi  were  entirely  insulated.  Altogether,  the  report 
of  thiA  oxi>oriment  sooma  highly  saliHf;tctory,  and  it  mi){hl 
t>«  well  if  cl»otncal  cntjineer*  were  t<>  piviw  ujion  the  atten- 
tion of  tbe  com|)et«nt  authorities  the  desirability  of  estali- 
lishiiig  electrit'itlly'lighteil  l>iiiiya  on  our  own  coasts. 

LoBdon  Cotmty  Couaeil. — At  the  mooting  of  tho 
London  County  Council  on  Ttiasilay  Mr.  T.  B.  Westacutt. 
chairman  of  the  Miehwayn  Comniitiee,  brought  up  a  report 
witli  i^eajtectto  tho  provisional  nnlers,  li3   in   number,  fur 
which  application  had   been   iiudo  to  tho  Uoiu^l  of  Trade, 
and   the  throe  Bills   !/>  he  introilucetl    into    l^arlioiDent 
next   session,    relating   to   electric    lighting.     The    racom- 
mendations    which    the    coromiUee    submitted    were    aa 
follows:    (a)  Thnt  all    the    piovisional  orders  and  Billa 
\tc  amended  so  as  tu   itukc   them  accord    with   the  tegia- 
Intion  of  1K89  in  respect  of  electric  lighting,     {h)  That 
provisional  onl«T«  and    BilU  comprising  areas    for  which 
parliamentary  |>owera  have  already  Iteeri   conferred  upon 
more    than    one    cnmpany,    }tc    oppooed.      (c)    That 
respect  of  provisional  onlers  and  flills  relating  to  the  Cit; 
of  London,  the  Council  do  seek  for  tho  uiue  powora  ai' 
were  conferred  upon  it  Uy  the   orders   oiul    Act  of    laat 
year,    none    of    which     aflected     the     City.       (>f)     llut 
jiroruional    nnlera    aiul     Rilln     which     comprise     araaa 
outaide    as    well     an    within     the    county     of     l«Dndai 
be    op(XMe<l,    witl)    a    view    to    prevent     the    area 
supply  extending  over  more  than  one  county.    («)  Thai 
Id  those  cases  in  which  the  companies  dosiro  actually  lo 
eross  any  bridge  belonging  to  the  Council,  the  praoBdtBt 
for  which  the  Council  stiocessfnlly  contended   lost  yaar 
abould   bo   followed,  and    clauses  olitained  defining  the 
exact  oxt«nt  of  interference  which  may  bo  permitted  In 
each  cose.       (/)  That  ameiidiueTits  shouhl  he  inserted : 
{1)  Limiting,  to  a  period    not  exceeding  twelve  montha  ^J 
from   the   receipt   df    r«piisition    from    the    Council,  ths^^ 
time  within  which  (be  oompanies  are  lo  provide  testing 
stations  near  dutributing  mains,  subject  to  a  paitalty  of 
£10,  with  :>  continuing  [wnalty  ;  {'i)  lixiag  three   weeks 
as  the  length  of  noiiee  of    application  to  the  Board  ol 
Trade  for  extension  of  time  for  tbe  cnrrj-ing  out  of  any 
of    the    nndorlakers'   duties ;    (3>  providing    for     throe 
•lays'  notice  being    given   to    the    LkiuncU    of  commonc- 
msnt    of     work*,    nnctioned    by    tbe    UouoeJI,    ii>    the 
stRseta.     {if}  That,    huWng   reffsnl    tu    the    tart    that  the 
LiMHlnn    UecUic   .Su{)fily   C«r)Kwatian    has   not  yet  had 
time  tu  ilcvclop  the  exteiwivo  u^'ea  of  supply  alloitn)  to 
it    lost    year,  the  gmnting  of   further    puwum   over  Ihe 
very   lar»[i>    new    xtvx    rofvrrenl  to  in  the  cum|KUiy's  pro- 
viaionu)  order  Ijo  objecusl  lu.     (A)  That,  in  widitioii  lo  the 
above  general  rociimmaodatiant,  the   following  ordun  and 
bill)  ffbich  rolste  lu  tbe  SirJtid  disliict  4nd  the  [tjmbaa  of 
St.  Marti n-iii-tbo  Fieldj>  awl  Su  Fancnu  be  ohject«d  to  ;  St. 
Maitin-in-the-rtelds  Mtd  KlraiMl    Klectric  Supply    Orlcr,. 
Strand  Klertric  Lighting  Bill,  St.  Mariin-iii  the-Kiolds  Klec- 
tric Lighting   Bill,  uihI  St.   I'ancras  Kloctrir  Li^ht  Sup|Jy 
Order.      CmisidcniliJe    delMlc    followed,    but  the    rocooi- 
mendatians    of    tb«    committee    were  ap|iniv«i)    in  their 
entirety 
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W«  iisive  before  ua  advaiioo  proofs  of  a  susll  clcmenUry 
book  b«unti»  rhc  alxivo  titlt;  which  purports  to  treat  eloc- 
iHcmI  aiibj«cta  more  from  the  enginwrin^  point  of  view 
bban  fruin  sny  ntber.  Whatever  He  the  meriu  or  tho 
deoierits  of  Uiu  work,  uii  ull'urt  has  bocii  loailc  to  trout  the- 
subject,  fruai  m  n«w  utand point.  The  author  atat«s  thut 
el«etridly  is  constant  in  quantity,  and  \&yn  considerable 
inporUncQ  uyxtn  th«  couaiilei-aliuD  of  thu  putb  thnnigh 
wbicb  it  uctx.  The  finit  pari  of  the  book  deaU  with  cir- 
cuits— viz.,  the  cuiiiluctivt  circuit,  the  inductive  circuit, 
and  tbe  tna^netiv  tircuit.  Pi-oljably  bhia  divuion  in 
in  deference  io  other  opinion,  lot  the  iuteiriul  evidence 
•seiuA  to  indinite  the  author  would  consider  one  circuit 
ooly~tha  ooiidnctive  —as  oMential.  Somawhat  cavalierly, 
ton,  the  [lohiihii  iiolion  of  tho  "geiierutiuii  of  electncity" 
is  reatiivtcl  to  all  thi>  apparatiiH  "  genei-jlly  siiid  to  produce 
electricity  i"  rtally  usen  to  incroaae  the  activity  of  elec- 
tricity." in  fact,  to  produce  "electrical  pressure."  The 
term  "  electrical  presmre  "  is  tiBttI  throuirliout  instead  of 
•Iftcti-omotivo  force.  U  is  hold  that  "  Ohra'a  law,"  or  a 
similar  law,  holds  good  throughout  all  the  ciixiiits.  and  the 
introduction  into  recent  jKLpersand  text-bookmorsiich  I«rm8 
at  "  permeability "  and  "  susceptibility  "  is  a  atop  baclt- 
wards,  calculated  to  retard  inntcad  of  to  aasiat  the 
itadent.  Ii  is  h«l<l  that  i»  difTerent  metals  bare  far 
difforont  condiictivitica  in  tho  cottductive  ctrniJt,  eo  among 
tOAK'^t-'tk  hudiee  there  arc  dilVorcnt  conductivities  for  mag- 
netic lluvi-.  L'utnmcrcia]  iron  dilTcrs  in  chemical  constitu- 
tion, and  therefore  ditferent.  irons  will  have  diO'cront  mag- 
netic rceittAnce.  It  would  be  far  more  in  accurd  with  notions 
inibibMl  by  a  consideration  of  iho  condtictivc  circuit  to 
nay  ceruiii  iron  had  a  magnetio  resistance  33  time«  or  300 
tinit^a  IcM  th^n  the  reaiatanee  of  air.  We  do  not  talk  of 
Ltennoubitity  or  susceptibility  of  conductora  for  current. 
Wfl  say  they  bare  dilTerent  conduct! vitiea  nr  difTeront  re- 
siatanee  as  the  ease  may  be,  and  *uch  ithould  be  tho 
method  in  the  niii<;natic  circuit.  H  air  is  tho 
unit,  then  because  a  certain  Iron  ha-i  .100  times 
less  resistance,  :t<JO  times  more  linea  of  force  will  f;o 
through  an  expiiU  Mction  of  that  iron  than  throuf^h  a 
fliniilar  aection  of  air,  with  the  B;ime  magnetic  pieaauru.  We 
do  not  apeak  of  !t.>ud  bein^  baa  jiernieabie  to  current  than 
copper.  We  simply  say  iUt  i-e^i.iUrico  ii<f;ri;iiter,4tid  under 
similar  cotidilions  of  prca^nrt',  k-ti^lb,  and  !t<!i.'tirjnul  urea 
the  current  throu^^b  it  will  be  loss.  If  practical  men  prefer 
tbat  air  should  not  be  the  unit,  Utter  agree  upon  "  pure 
iron,"  or  if  thut  ciLTinot  be  obtained  easily  "pure  nickel." 
Mngiieiie  reiiistance  iKsxee  should  bo  made  jii-t  a?  cunduc- 
tivn  rosiatAneo  boxes  are  msdo. 

The  flocond  part  of  tho  honk  deaU  with  the  ajfpamtuK 
uaed  to  gonerale  pr«i»ure,  a  short  ajwce  Iteinj;  devoted  to 
f rictiotuiT  machines  and  luittone^,  xnd  a  Ui'^cr  sfnce  to  tho 
conaidui'ation  of  the  dynAUio.  The  concluding  inrt  of  tbi; 
tiookdcscrilios.-)  few  of  the  nicnanring  inatrumenia  itsiiuUy 
met  with  in  intJtJillition  work. 

Otir  views  arc  in  jiccnl  with  tn^mv  cxpi-c-fions  in  this 
■niall  volnmc.  :iml  wc  mum  cnlcr  2.  prT>teHl  a;.'()inHt  the 
Kseunipliun  niudu  thiiL  the  ide;i  of  a  "  raa^iietic  cinruit"  it 
of  very  recent  origin.  The  fact  is  not  so ;  but  till  the 
rerpiirements  of  dynamo  cuiistiuction  brmigbt  the  matter 
into  tirominence  the  subject  roccived  little  or  no  attention. 
One  numlrvd  years a(;o  loss  ten,  Mr,  Walker,  thoU}(b8|>eak' 
ioti;  the  ideas  of  the  time  when  referring  to  the  action  of 
iron  filings  rnuiul  a  ma|i;ncl,  says,  "  On  the  Ntdus  of  tho 
magiwt  thoy  slopu,  or  incline,  and  t^oem  bnttreRU's 
of  inclining  arches ;  bo  that  if  tilinga  coidd  lie  mu.v 
toined  nil  round  a  magnet  they  would  probably 
aaaume  on  egg  like  lij;ure.  U  not  Ibis  aupuaranco 
lavourable  to  the  idea  of  an  ctlluvium  "  (wc  otU  it  lines  of 
force,  lines  uf  induction,  lines  of  polaiisalion) "  (lowing  all 
round  the  magnet  from  one  end  to  the  other,  nnd  kavimj  u 
arctJiition  ihr-iigSt  U."  Further  the  a^ma  ;iuthor  wye, 
■Iter  doicribing  another  cxpcriiacnl.  "  Can  this  be  for  any 
Oth«r  rcaaoti  than  because  Uie  ImIIh  xtn\  the  magnet  make 
one  complete  miignetic  circuiL"  The  Ihilla  tntinttonetl 
forut  the  armature  of  a  ItiX'neithim  nja^nct,     ( K-ur  and  over 


axain.  this  term  "  magnetic  circuit "  is  used  by  this  author. 
Cjut  librkry  is  not  exunsive  enough  to  attempt  to  trace 
or  attempt  to  interpret  the  views  of  these  early 
writers,  hut  in  nur  o)^nion  in  those  days  the  ideas 
both  as  regai'ds  the  conductive  and  the  indudivo  or 
maf;iifttic  circuits  were  fairly  clear.  Tho  work  of  Ohm  on 
tlie  conductive  circuit  and  the  application  of  Ibo  conductive 
rircuit  to  hnmanity'jt  re<iuirenieritJi  led  Lo  a  yrpatenlcvelop- 
inont  of  all  that  [lertjuns  t^  tlmt  circuit  than  took  place 
with  regard  to  magnetism  and  ma>!netic  circuits.  Then 
again  it  must  not  be  fot:gotten  that  till  the  time  of  Ktiirigeon 
and  Henry  the  eloccromngnct  was  unknown,  attd  when 
better  kuowo  was  used  almost  exclusively  as  un  apiieudage 
to  teloLTuph  itiHtriimcntH.  It  may  almost  niise  a  laugh 
to  resLu  Walkers  sentence  that  "Magnets  exert  their 
greatest  |>ower  at  their  ends,  for  the  wiae  pitrtioae  of  catch 
mg  conductors,  to  form  the  magnetic  cireuit,  Uit  there  is 
a  ^(>o«l  Hubatnitum  of  tnith  in  it. 

Let  ua  hark  \mc\c  to  the  fluggestions  now  Iwing  mailo  in 
this  little  book.  Tukiii"  Ivapp's  formula  fur  the  magnetic 
circuit,  analogous  to  Olim's,  lor  the  conductive  circuit— 
vii!.. 


R.  -h  K^  +  a, ' 

Z  =>  number  of  lines  of  force,  P  -  aiciting  magneto* 
motive  force  in  ampere-tiirnn,  !t.  =  aagnetie  miitanco 
of  air-space,  U^  =  magnetic  reoistAtice  of  arroBttve  core, 
and  Jtf  =  magnetic  resistance  of  fleld-ningnets.  This 
formula  leada  to  others  to  get  the  magnetic  resistance. 
It  is  suggested  that  the  fo/'i/  magnetic  resistancu  of  the  cir- 
cuit should  be  nieuiured  at  once,  in  terms  of  a  unit  to  be 
adopted  similar  t*>  the  ohm  for  the  conductive  circuit.  There 
voiild  not  then  be  nearly  ho  murh  t-rDUbleatmut  the  separate 
retistdincGH  of  field -nujinets,  :ura[iace,  or  armature  core. 
We  have  tho  means  of  making  .such  resi=itanc0' boxes  {» 
that  we  can  obtain  accurately  wliutttvcr  ampere-luras  wo 
dofiire,  and  a  given  t'  (ampere-turuR)  will  give  us  s  ;;iven  Q 
(linos  of  force)  through  an  K  (to  be  agreed  Hj>on).  We  have 
long  woridoi-eil  why  Mr.  I\app  or  some  other  practical 
man  has  not  doiko  this,  and  there  may  bs  reaAonn 
against  adopting  such  a  plan  with  which  we  are  un- 
acquainted. From  our  point  of  view,  however.  It  would  sar« 
a  lot  of  trouble  in  calculatioti  in  the  design  of  dynamos. 
The  magnetic  reaislanco  of  the  iron  used  would  Iw  measured, 
The  magnetic  nwstauceof  tho  air  space  would  have  t»  bo 
mcksurcd  once.  It  would  be  known  ever  after.  The  total 
magnetic  roiistance  of  the  circuit  would  be  known,  and  the 
c«nstruction  of  dyramox  wouU  become  almost  as  rim|ile 
as  tbe  construction  of  wheelbarrows.  We  are  incbno<I  to 
believe  that  iron  would  be  maile  to  apecilication  like  copper 
is  now,  to  supply  the  wants  of  dynamo  mtkers,  and 
probably  wculd  be  sold  with  a  guarantee  ol  its  ungiietic 
renstanee  being  within  reruin  limits.  The  mak>r 
wofdd  test  samples  of  oach  bulk  of  iron,  and  invoice  ihi- 
iron  out  according  to  (he  result  obuined.  It  is  n<>i 
for  us  to  suggest  a  unit,  wc  have  too  good  11  knowleilgu 
of  how  the  suggestetl  practical  units  for  conduetive  resis- 
tance were  tossed  from  ]Hllar  to  post  and  from  post  to  pillar. 
Ilnw  many  wei-e  thei-e  before  the  "legal  ohm  ?  It  will  Im 
the  same  again.  Whoever  has  the  tomerily  to  suggest  I  hlx- 
prtii'ticul  luiit — unions,  indue<),  *' Cromplun  "  or  some  oihci" 
makei'  will  put  one  on  the  uiarkel. — will  havo<lones,  llrowtt, 
and  Hobinson  all  .irguitig  that  the  aiiggealion  is  liad — can't 
lie  worse — anrl  putting  their  idean  forward  iinlietterand  far 
more  |<erfecU 


TESTS  ON  THE  EFFICIENCY  OF   WESTINGHOUSE 
CONVERTERS. 

BT    N.  UARsnALU 

The  following  uccount  of  testa  made  at  the  M»H)<iachniF«t'.a 
Iiisiituto  of  Technology,  under  the  direction  of  IVnf. 
Charles  K.  Crocs,  we  Iwliove  u-itl  Ihj  of  gi'nenl  interest  tn 
the  readers  of  tic  F.ir-^irfo}  U'uihl,  as  tbcBC  teot^  wwu 
made  with  great  04rc  and  .irc  believed  lo  be  ijuito  accii- 
raie.  Tlicy  agre*:  ui  a  fraction  of  a  jier  c«nU  with 
te4U  nuido  on  the  same  oonvcitera  by  dilfereut  obaorvcrs 
and  by  an  entirely  indopondcnt  mothmU     A  doscriptiou  ufJ 


the  melbod  employed  will  be  given  first,  then  a  descriptioii 
of  the  apparatus,  and  the  results  of  the  teste  will  be  given 
finally. 

JVciAocf.— Aa  alt  the  methodic  employing  eleclrometera 
wemed  t«  he  veiy  unsatisfactory,  a  calon'mctric  method 
vras  employed  in  Dukiof;  these  toeta,  two  calorimoten  being 
UBol-^ono  an  ice  calorimeter  to  mcafitiro  the  tos5  due  to  con- 
version and  a  water  catnrimeter  tn  me&.%ura  the  output. 

When  motftureniflrta  were  not  beitij;  made  on  the  output, 
it  wui  exjiondcd  on  a  bank  of  lamps  adjusted  ho  that  the 
same  current  would  pass  tbroiigb  tfaero  as  through  the 
coils  of  the  water  ealorimeter  ;  this  ailjustment  was  made 
and  maintained  by  means  of  a  Thomeon-Uouston  current 
indicator.  The  change  from  lamps  to  calorimeter  was 
effected  by  rueans  of  a  commutator  and  occupied  xn  inap- 
preciable lime.  Potential  was  observed  by  roeaiis  of  a 
Ciirdew  voltmeter.  In  making  a  test  the  procedure  was  as 
Fiollows : 

The  converter,  stripped  of  its  outside  casing,  was  placed 
in  the  inner  compartment  of  the  c»lorimeter.  the  wire  led 
out  and  nil  joints  made  secure  against  leakage.  The  calori- 
meter proper  was  then  packed  with  ice,  ite  cover  was  put 

place  and  ic«  put  around  iJie  whole,  tliia  ice  being  con- 
in  a  non-conducting  t>ox,  ami  serving  simply  as  a 
jacket.  When  the  packing  viS  compliite  the  apparutiis 
was  covered  and  left  tn  stand  nrer  iiieht  in  order  to  allow 
all  partA  In  become  thoroughly  cooled  and  to  amiume  a 
uniform  temperatnre  of  Odeg.  C.  Tho  next  morning  the 
rate  of  drip  from  the  calorimeter  was  observed,  this 
obMrration  being  taken  to  allow  for  melting  due  to  the 
heat  of  the  mom.  The  current  was  then  turned  on  for 
eight  hours  ;  during  this  time  frequent  obeervationE  were 
made  on  the  rate  of  output,  which  was  maintained  as 
conatant  as  possible.  Thera  obsenationK  were  conducted 
as  follows : 

The  temperature  and  weight  of  the  water  in  the  small 
calorimeter  were  noted,  the  current  was  then  shifted  from 
the  \aat\»  to  the  calorimeter  and  the  time  observed  to 
obtain  .i  given  rise  of  tomiMtutiire,  as  the  current  vras  the 
■une  as  that  through  the  lam{»;  these  observations  gave 
a  means  of  computing  the  output.  At  the  end  of  the  eight 
hours  the  current  was  shut  ofT  and  the  apparatus  allowed 
to  stand  until  the  rate  of  drip  was  the  same  an  at  the  st.ii't ; 
dlis  waa  generally  for  about  48  hours  after  tho  current  was 
turned  oJF.  When  this  rale  was  attained  it  was  assumed 
that  the  convert«r  was  acain  at  Odeg.  C.  The  Lett 
was  then  stoi}|)ed  nnd  the  water  collected  from  the 
melted  ice  and  weighed.  This  gave,  after  the  correction 
for  the  atmospheric  melting  had  been  applied,  a  measure  of 
the  loss  due  to  conversion.  Having  the  output,  we  nrc 
able  to  calculate  tho  efficiency. 

Dntcriptwn  «/  t)if  ApfMirnUis — The  Itf  Caionmeter. — The 
ice  calorimeter  is  made  of  three  separate  bozw  or  eompart- 
mente.  The  outside  box  is  built  of  1  \m.  boards  lined  on  the 
inside  with  tin,  with  an  intervening  space  of  3in.  closely 
packed  with  sawdust;  this  box  servos  merely  as  a  jacket 
for  the  calorimeter. 

In  order  that  all  the  water  resulting  from  the  meltinj;  of 
the  ice  may  be  collected,  the  sides  of  tho  calorimeter  box 
pro[>cr  arc  brought  to  a  point,  the  slope  making  an  angle 
of  alxnit  4.')deg.,  terminating  in  a  pipe  onc-quait«r 
of  an  inch  in  diameter.  A  mbber  tutte  ir  fitted  over  thin 
pi|)e  and  led  through  a  hole  in  the  bottom  of  the  jacket. 
To  iirevcnt  the  warm  air  outside  from  passing  up  through 
into  the  calorimeter,  the  tube  was  allowed  to  sag  and  form 
a  U-traik  The  tube  was  fiirnisliod  with  a  glass  nozzle  to 
facilitate  tho  oboervation  of  tho  drip.  The  bus  \\.u.  a 
closely  fitting  galvani&eil  iron  cover  having  two  short  pipes 
near  the  centre  through  which  the  leads  may  be  carried. 
A  space  of  3Jin.  is  left  between  the  walls  of  the  jacket 
and  calorimeter,  which  was  packed  with  ice. 

The  case  which  is  intended  to  contain  the  converter  is 
alio  of  galvanised  iron,  and  is  of  euflicient  dimen^tiona  to 
comfortably  mntain  the  converter  after  it  hixs  l}eeii  alripjml 
of  ita  outaido  casing,  'ilie  two  sui>[<ort4i  for  this  cttae  are 
oC  iron  rivottod  to  tho  sides  of  the  calorimeter,  to  prevent 
any  ])osaiblo  error  from  conduction  along  these.  Two 
[liecei  of  wood  are  interposed  between  the  supporu  and  the 
case.  A  galvaniseil  iron  cuver,  similar  to  the  other,  com- 
pifitea  $be  tcp  aiiorimticx.     A  space  of  about  6in.   js  left 


between  the  caae  and  tho  inside  box,  which  is  also  packed 
with  ica 

Ttm  fValn  Caiwim*tfr.~~Tbe  water  calorimeter  ia  of  tin 
and  made  in  the  form  of  a  cylinder,  and  contains  a  litUe 
nver  1.T  kilngrammes  of  water.  It  is  placed  in  a  larger  tin 
cylinder  with  an  air  s|)acB  of  -tin.  The  calorimeter  rests 
on  block*  of  wood  to  prevent  conduction. 

The  tin  used  in  rajiking  the  calorimeter  is  us  thin  as 
imsHible  and  the  wat«r  ei^uivulent  is  therefore  negligible. 
Tue  wire  of  the  coil  ia  uf  gvniian  silver  wound  about  d 
wooden  frame,  the  frame  itself  being  held  in  position  hy 
claniiH  fastened  to  tho  sides  of  the  calorimeter.  The  water 
was  kept  in  consunt  circulation  by  stirring  and  the  mean 
tompcrnture  was  mainlaineil  tis  nearly  as  possible  at  tbe 
tem|)erHture  of  the  room,  so  that  on  account  of  the  large 
amount  of  water  med,  the  cooling  temporaturo  correction 
ic  ,i)x>tit  onO'tenth  of  a  decree  an  hour  and  is  therefore 
negligible  as  the  tests  on  this  calorimeter  weio  miEy  10 
minutes  lung.  The  tempemture  readings  were  taken  with 
a  very  .tensiti  ve  centigratie  thermonrtdr  graduated  to  tenths 
of  a  degree. 

Calibmtim  ^  the  Calorimftfr. 

Tho  ice  calorimeter  was  calibrited  by  placing  a  gorman 
silver  coil  in  the  casing  and  passing  a.  direct  ourt^nt 
through  it;  the  current  and  |jotontial  were  reail  by  means 
of  Thomson's  stage  inatniroents,  and  were  maintained  con- 
stant. The  calibration  teat  lasted  eight  hours,  the  current 
and  ^Hitcnlial  being  kept  at  such  ralue**  that  the  numlwr  of 
watts  put  throuf^b  tbe  cmil  should  generate  the  same 
amount  of  ho.it  (spproxiroalely)  as  was  given  out  by  the 
converter  during  the  rogulEir  test.  Two  such  calibrations 
were  made,  and  checked  the  calorimeter  to  I  jter  cent 

The  water  calorimeter  was  calibrated  by  the  same 
methoil  and  checked  to  three-tenths  of  1  f  er  cent.  Any 
error  in  tho  ice  calorimeter  from  water  adhering  to  the  ice 
was  reduced  to  a  minimum  by  allowing  the  calorimeter  to 
»tand  s  sulScient  length  of  time  before  beginning  and  com- 
pleting the  test. 

Tm  mi  /(T  Cnlttrimfltr. 
Mareli  19,11880. 

Oil  ort;*nn«n  *i1nr«ir»,  rMUtanoe 3'llohnu. 

C'LitMnl  tiiniwi  fln    9h.  lOtn. 

riirrrnl  lurnnl  off    -.... 17h.  lOrn. 

TMl*»itn|>pr.i,  M»fch2l 121i    ISm, 

Drip  atitftit.  r|iop«  per  minnU  .,...„. , i..  iS 

Dri}!  at  Ani»li,  drops  iwr  minat*    , 27 

Woiglit  of  ica  taclt«d  (uuoor.)    .,« •■■• 17,419gtiih 

Uiij>  corrration,. ,.,... m •  -■.••••■  269i(iu*. 

Wet^lil  of  ice  molted  (Mr.) 17,160gniii. 

HcsL  tiuiu  -ItMieloperi  ...„.'.... l,372,000gm«.  ileg. 

Aversin  iKiUutiAl  ilcll.  .. .i^ M'i  P.,  i  N.Sn-  -ifsi 

Aversjtecnirreutdefl... ■M-SP.lN-i"-  "" 

NumMt    of    lif«t  unita    <l«T«lo|>t<],  w  sliu^n  by 

Thouiton  inat's 1,}67, 776x10.  tl^. 

Ch«e9t  ta  I  ]WT  c«nt. 

k  MVPDil  mil    cavB   s  ch««k  to  8   ptr  ocnt.,  Iwt  awiag  Ut   •a 
aoeidrat  wss  unreusble. 

CteMrofion.  o/  Healer  Colorimeter. 

Haroli  13,  1869. 

TcmpsrituM,  sUit  fi'Msfr  0. 

Tvupenluro,  finidt li't    ,. 

TiiuB  riui  iOiB. 

Weight  of  wMot .' :5,53aK'n»- 

Tbomson  lutramaBtsi 

Pot«titUlnIv.  d«a..... r. 'Xl'SOP..  1*8N. 

Current S8-5S  P..  1-3  N. 

Chsck  taOi  |wTC*ni. 
Tat  JVb.   1, 
May  5,  1889. 
20-ain|ere  WMtinghouM  canrtrttr  Vo,  4. 

Curntnt  tiimsd  on    .,...,.„. „,.„ 91i.  10m, 

Ciimnt  tiimsd  off  „„„i. 17li,  10m. 

Test  stopped,  Hay  6 9h.  6in. 

Drip  at  fttart,  drops  per  ininuts..  .,i 6 

Drill  St  lUibh,  drops  per  ininuM  «.. t'75 

Weight  of  ic«  nieltVt  [uitdor.)    „ 6,428gitu. 

Drip  (ometioD , , 769gins. 

Wolelit  ikf  U«  melted  (»>r.)    „ S.MSVoH. 

CJoriwlo-t 4S8.7ao 

WdgUt  of  wnter  in  «awmlariinet«r  lS.666cmt. 

Tint'  of  run  in  ynUi  calutiiari-ir lOni. 

Mmii  riw  'if  Icinp.,  waUT  •.■slonoMtar. tOftli-g.  C 

Ti-t4  oiitp'il  111  liMt  uniSi u 7,070,270kiii    'log. 

CalftriBi  [«r  rniiiuto 11,747'A 

EfGdcnoy  93-9 

lirail  20s.mMrBi,  50  vultn 

Aturiia  jan*.., , , l4,U0i>«r  iiitii. 


4 


4 

4 


Tia  A'o.  2.  .Vay  7,  18B9. 
20-aupwe  WwlinglioUM  cutivnrter  N«.  4. 

Cumnl  turiiMl  on  ...._ dh.  ICni. 

CuTTCDl  turned  olT    .,.,,. , ,„,  „ 17h.  Oiii. 

Tut  MoppcU.  May  9     .,»...,.., llli.  Om. 

Drip  Bt  iiwt,  drxipn  pti  miaato.. , 3 

Dripftt  Gnixh,  ilr«M  per  uiianU    n>#^..v...  I'S 

WMght  of  if*  ina1ti»l  funcnr.}    „.,; &,671gmt. 

Drip  oorraction , , 3Mgni>i. 

Wktglit  of  ice  iiisltea  tcorj     » 6.417gms. 

OdoriMlmit 61S360 

Wd|^t  of  waUr  in  mtat  c*luriii»t«r  19,66tein'. 

Time  o(  mn  in  wktcr  Hwlorimctar  • •>...  fOni. 

Itaui  timet  i«mp,  in  wtt«r  ««loriiuf ur 10'7il«g.  c:. 

Tolfcl  output,.,.- 6t8ft7,602Rm,  JflUf. 

Csloriei  i<«riniiiut« Iil,6ir9 

EScirocy  95|ier-»nl. 

tjo»i n 2B  •lupcru,  50  vultn 

jUtCTiifttMiu , „ ~ L4.&tO  |>vi'  iiiiijut''. 

JtfwBWiiiKfMfn.^Diiring  tbc«e  tests  the  primiiries  of  coii- 
vntan  were  in  sories  with  two  16-c.it.  Sawrer-Mati  Um|ia, 
M  Uie  machine  wa^  iini  at  u  very  hij;b  vnltaKfl  for  other 
work. 

Xo/f.—Tasta  were  mode  at  the  same  time  of  converters 
of  tbfl  two  other  princijial  marmfa.ctiircrs  of  alternating 
aj^Mirttiis  ;  the  next  highest  eliiciency  to  the  Wentinghoiioe 
was  84  per  cant. 


THE  SCIENTIFIC  WORK  OF  JOULE. 


The  limt  of  the  weekly  evening  meetings  fur  the  presetit 
year  of  the  members  of  the  itoyal  Institution  took  place 
on  Friday  night  at  All)emarie  street,  when  Prof.  Dewar, 
P.RS.,  delivered  an  »()Ji«sii  on  "The  HcieiitiHc  Work  of 
Joule."    Sir  F,  Abel  piesiiieJ. 

Prof.  Dewar  begnn  bis  address  by  atatiiig  that,  as  the 
Royal  tntttitution  had  always  been  uasociuted  with  the 
Kreat  workers  of  jiliv'stuil  sviencv,  it  wuti  llioiighi  that  the 
aeatb  of  Joule  sboulJ  not  bo  alloww)  to  piua  wilhont  m  re- 
cognition. The  man  who  of  all  others  was  moat  coiu|>i:tuiit  to 
deal  with  Joule'ii  work  was,  of  conrste, Sir  William  ThotiiBoij, 
who  had  been  Joule's  fellow- worker  ulmoat  tn  the  last.  Sir 
William  had  cxprcascd  himself  dosirous  of  dolivcrint;  such 
a  Iec:t)irc  before  the  institution,  but  had  L|niU:  recently 
found  it  imjiossible  tit  leave  Ncntland.  . lumen  ['reacotl 
Joule  wtte  horn  in  ISltf,  and  was  the  second  of  five  sons. 
His  father  and  grundfathor  before  him  owned  a  brewery, 
vhich  descended  to  him  and  his  brother,  lie  was  delk'aU; 
u  a  child,  and  bis  education  was  c^rri&l  on  hy  tntora  until 
b«  wa-t  about  lA,  when  he  bu^un  to  work  in  the  brewery. 
He  obtainail  his  first  itistructioii  in  physical  iciencc  froiii 
Dalton,  to  whom  he  went  to  learn  chemiHry  Ht  hej^aii 
pr^ictical  work  at  a  very  early  a»;e,  and  before  his  death  ha^l  a 
racord  of  nenrly  40  ycarx  of  cciii8tjint  xcieutilic  research. 
Hia  work  was  ropre»ti!ntoil  by  llTi  |iiiijiir>t  doab'nj;  with 
various  and  complex  subjects.  The  pcrioil  between  19.18 
and  IH13  vms  that  within  which  Joule  educated  himself  in 
•xperinienUl  tnetlioiU,  ami  al  lhi«  time  he  was  pnnci|iu.l1y 
engft^ed  in  the  aludy  of  electricity  and  elect ri>maj;neti<; 
engine^.  His  researches  Ictl,  in  18411,  t-i  ihc  discovery  of 
the  true  law  representiri"  ihe  relation  between  electric 
caeigjr  and  thermal  evolution.  Hia  ^reut  nuci-cits  was 
achieved  by  an  elaborate  exuminution  int')  the  relutiuns  of 
supply  of  electricity  and  its  distribution,  not  only  in  the 
conductors  exterior  to  it,  but  also  in  the  liattery  cell  iualf 
Thia  law,  which  seemed  so  simple,  wua  of  ihu  };reat«al 
impiHlancr,  It  wms  that  the  am'nric  of  heal  jto- 
daoad  by  a  given  amount  of  elet-tric  current  varied 
m  U>e  square  of  the  intensity  of  the  current  and 
directly  ua  the  resistance,  always  provided  that  a  ^pvon 
unit  of  time  were  used.  Joule  »aw  that  this  wax  ti;i»ily 
proved  in  a  relative  decree,  but  to  account  for  the  whole 
i((  the  di»tribntioii  of  the  eiirrent  was  more  diHiciilt,  Thi» 
led  him  to  the  >«tndy  of  eleclrolygiii ;  and  it  wa.s  mirvellous 
that,  with  thegreatdilficultiiMt  which  the  method  presented, 
he  was  able  to  discover  all  the  impedimenta  to  an  electric 
current,  and  to  prove  conclusively  that  the  whole  distribu- 
tion of  energ}-  oould  be  accounted  for.  In  1S4I  be  hud 
pnctiaiUy  cvmplcl<!!y  auulyit«d  the  distribution  of  energy 
in  the  electric  current;  and  he  had  discovered  the  law  regu- 
lating the  distribution  of  heal  in  all  parts  of  it.     In    ISi'l 


he  had  really  his  great  discovery  in  hand,  as  was  shown  by 
a  footnote  to  a  iiaper  written  on  January  25,  1842. 
It  seemed  extraordinary  that  atwavs  the  most  difficult 
and  complex  mothodi;  of  dealing  witli  a  subject  wereat  iirst 
taken  ;  and  to  anyone  who  read  Joule's  paper  on  the  deter- 
rairutiOQ  of  the  tuechanical  value  of  heat  by  mean*  of  an 
electric  current,  it  seemed  astounding  that  he  should  ever 
have  overcome  his  dilticultiiis.  To  produce  a  thermal  effect 
was  eaiy  enouj;h;  hut  the  difficulty  was  to  prove  the  [ler- 
mununl  and  pcraisLent  relation  between  the  cnorK>'  ex- 
pended and  the  heal  produced  through  the  electric  current. 
There  were  the  fluctuations  of  the  cunenl,  the  effects  of 
radiation,  the  movements  qI  the  air,  and  other  eircum- 
stancea  to  he  allowed  for ;  and  donlc  had  to  depend  on 
vary  small  variatians  of  temperature,  uain^,  therefore,  very 
delicate  thermometers.  By  the  end  of  July,  \Si'S,  -Joule 
was  able  U>  state  the  (piantity  of  heat  ca{>abto  of  increasing 
the  temperaluro,  of  a  ]x>und  of  water  by  Ideg.  F., 
atid  that  was  equal  to,  and  might  bo  convertecl  into,  a 
mechanical  force  capable  of  raising  7701b.  to  the  perjieu- 
dicular  height  of  one  foot  After  hia  Iirst  determination  of 
the  mechanical  ofiuivalcnt  of  heat,  he  statal  that  he  had 
arrived  at  a  nearly  similar  dclurminatiuu  by  a  more  direct 
method —namely,  by  the  fnctiwi  of  water  passing  through 
small  tubes.  Iti  all  great  scientific  discoveries  it  was  dltli- 
cult  to  distribute  merit  exactly.  There  were  those  who, 
while  admiring  the  broad  and  rapid  ^eneniliser,  cou'd  not 
undersrjind  the  patient  and  plodding  exporimenlalixt. 
Joule  never  prelendtd  to  be  unything  else  but  an  experi- 
mentalists He  would  go  step  by  .fteji  through  intricate 
masBfls  of  work  and  research  and  iievor  generalise  until  he 
was  perfectly  sure.  U  was  difficult  to  know  how  it  wa* 
that  Joule's  great  discovery  had  not  been  anticijiatcd. 
Rumford,  who  first  clearly  defined  the  i-elstion  between  the  ^ 
constant  production  of  heat  and  the  Iosa  of  motion  from^H 
friction,  went  near  to  doing  so.  Humphrey  Davey  coo'^^ 
tinued  Kiimfotd's  experiments  in  a  difTerent  manner,  and 
entirely  dieaipat«<l  the  idea  of  the  sejuiruto  existence  of 
isilorici  and  Voung  did  much  in  analysing  the  position. 
Afl«r  ld43  JonIesever.il  tinies,  up  to  a  late  date,  made  fre.th 
determinations  of  the  mechanical  value  of  heat,  on  each  occa- 
si.m  varying  hia  methods  and  ever  reaching  uearer  t*>  exact- 
Thus  in  I  S'H  ho  ^tatcil   that  lie   found  that   lib.  of 


nesA. 


water  would  lie  rained  in  tt^mjieniLure  Ideg.  F.  by  772'^!V] 
foot  |)Ounds  of  work.  Besides  the  work  on  his  mechanical 
crjuivalciit.  Joule  was  conducting  in  the  forties  elaborate 
investigations  on  the  maximum  density  of  water,  B{>ecific 
gravity,  and  atomic  volume.  Joule's  Ian  resMirch  waHlong 
and  laborious,  extending  over  a  perioil  of  nearly  ten  yean, 
and  was  conducted  with  Sir  William  Thomson.  The  one 
subject  of  their  research  was  the  study  of  gases  jiaisinu 
throi^h  narrow  apertures,  and  the  other  the  study  of  the! 
velocity  of  bodies  thiwigli  air,  and  the  t'Smiwraturc  the 
bodies  would  ultimately  attain  by  moving  through 
air.  They  found,  in  the  former  subject,  that,  inat«a<l 
of  the  product  of  the  pressure  and  volume  of  gases  being 
proportional  to  the  absotuie  tem|>craUirB,  a  new  t«im 
was  needed— a  confttaiit,  multiplied  by  the  temperature  and 
divided  into  the  volume.  Thus  they  were  able  to  enunciate 
what  must  be  called  the  true  gaseous  law.  In  concluding 
hi*  address,  I'rof.  Dewar  said  that  it  was  impossible 
adequately  to  deal  in  a  lecture  with  the  life  work  ol  a  man 
like  Jonk  Everyone  must  be  interested  in  heuitig  of  the 
man  as  well  as  of  his  work,  and  therefore  he  liad  askcil  Sir 
Lyon  Flayfair,  Joule's  soinetiuie  fellow -worker,  to  give  bim 
some  reminiscences  of  bis  dead  friend.  In  reply,  Sir  Lyon 
had  written  as  follows  :  "  Vou  ask  fur  some  of  my  memories 
of  Jowie  Irom  1812  to  1845,  when  I  was  Profowor  of 
Chemistry  at  the  Koyal  Institution  in  Manchostcr.  The 
gi-eat  Dalton  died  in  the  autumn  of  1844,  and  had  long 
been  proeident  of  the  Manchcstor  i'hiloso])hical  Society. 
He  naturally  gave  impulse  to  the  study  of  science  in  that 
town,  where  ittere  was  an  active  hand  of  young  workers  in 
research.  Joule  was,  oven  then,  foremost  among  tbeee; 
and  the  names  of  Ktinoy,  WilUamson,  Schunck,  Aogua 
Smith,  Young,  and  otherc  show  that  the  spirit  of  scieotific 
enquiry  was  active.  We  were  also  stimulated  by  the  fact 
that  Baron  Uebog  and  Bunseii  came  to  |>a;r  nva  visits 
during  that  time.  Tbey  were  men  to  excite  reaearcli. 
Joule  was  a  man  of  nnffoUr  simplicity  and  earuMtnesa. 


Wb  UMd  to  meet  at  each  other's  boiisoe  at  mtpncr  to  help 
the  progress  of  our  woric  by  dbciiHaion.  Joule  wa.i 
Ml  earnest  worker,  and  wm  then  engaged  upon  hi:' 
oxpanmont^  on  tbo  tascbRnica]  oquivalcnt  of  hc-it.  lit 
took  tne  to  his  small  laboraton'  to  ahow  nte  hi!i  cx|)erin:ionta, 
and  I,  of  course,  (quickly  reco^niHed  tliiit  my  young  fnemt 
the  )>rcwcr  iras  k  great  philosopbor.  Wo  jointly  vrorkod 
upon  questions  of  far  less  imjfortance  than  hia  great  central 
discover}',  biit  ho  «*afi  «<{ually  intcrentod.  1  wa^  very 
tinxiouf  that  bo  should  devote  his  life  to  eciouco,  and  por- 
niiudet]  him  to  become  oindidatt;  for  tbu  professorahi p  of 
iiBtumt  pbiloHOphy  at  St.  AndrewH.  He  was  nn  the  [loini 
of  Hflcuniif;  Ihia,  but  his  iwRonal  slight  ilofoniiity  wd*  mi 
o1)jtsctioti  in  the  oyoa  of  one  of  the  oloctors,  and  St. 
A-iidrewK  lost  the  (tlory  of  having  one  of  the  greatest  dis 
covcrei'a  of  our  age.  When  Joule  tirnt  Mnt  an  account 
of  his  cxpcriiuouttf  tu  the  lU>yu.\  Sociotj',  tho  popor  was 
I  referrol,  ;unuiig  others,  t«  Sir  Charles  \\  heat^tone, 
who  wuB  my  intiai;«to  personal  friend.  Wh&iULotio  was  an 
uuiiiiontly  fair  iiiaii,&ud  a  good  judge,  but  thediacovei'ydid 
nut  thtiri  commend  itMilf  tu  bis  mind.  For  a  whole  .Sunday 
aft«rnouii  we  walked  on  Barnes  Common  diactiHaing  the 
experiments  and  their  coiiE»equenc«s,  if  true,  to  ncionee.  But 
all  my  argumentd  were  iiieiifGcient  to  convince  my  friend; 
and  I  Tour  that  thou  the  Royal  Society  did  not  upprectat« 
and  publish  the  researches.  I  write  from  memory  only,  for  I 
know  that  later  no  society  or  institution  honoured  .fuulo 
more  than  the  Uoyal  Society  and  it*  mombors.  Not  lor  one 
moment,  howcvcr.did  Joule  h&sitate  in  tboaccuracy  ol  his  ex- 
porimentflorhiK  conclusioiiii.  lie  oiiceaiigiicsteil  to  mu  Uiat 
we  might  take  a  trip  together  to  the  Falls  of  Niajpii-a,  nut 
to  look  ttt  its  beauties,  mit  to  ascertain  the  ditt'erence  of 
temporaturoof  the  water  at  the  top  and  bottom  of  the  fall. 
Of  course,  the  change  of  motion  into  heat  was  a  nuce«KAry 
conncquenco  of  his  viOiirs.  No  more  pleasant  memory  of 
my  life  remains  than  the  fact  that  nido  by  aide  at  my 
tecbirea  in  the  Royal  (n:<tituti<>n  use<l  to  sit  Ihu 
iltiiBtrioun  Daltnn,  with  hia  beautiful  face,  Ro  like 
that  of  Newton,  and  tbe  keenly  intelliKent  Joule.  I 
can  give  no  other  explanation  than  the  fact  of  organic 
chemistry  being  then  u  new  science  that  two  philo- 
•Opbers  oi  !^ucjl  uminouco  should  comu  to  the  lectures 
oE  a  mere  tyro  in  acioncu.  I  used  to  look  npon  them 
yUi  two  tyiws  of  the  highest  progruis  of  iicicnce.  Newton 
ibad  inti-ouuced  law,  order,  and  number  into  the  movcmcut« 
rof  masses  of  niatt«r  in  the  universe  ;  Ualboii  introduced  tho 
[tauie  into  tho  minute  masses  which  we  call  atotna  ;  and 
[.Joule,  with  a  keen  insight  into  the  operations  and  correla- 
'tfon  of  forces,  eonneot«d  them  together  and  showed  their 
mutual  etjuivalencc.  I  du  not  k.now  whether  these  memories 
are  of  any  use  to  you,  hut  such  as  they  are,  they  are  at 
your  (lisjiosal  (or  your  lecture  on  the  friend  of  m>  youth. ' 
—Timet. 


LONDON  CHAMBER  OF  COHMERCE. 

A  meeting  of  the  Klcctrlcal  Tndes  Section  of  the  Lomdoii 
Chamlwr  of  C'dtnmeree  waii  held  on  Monday  afternoon  at 
the  otticca  of  the  Chamber,  Botolph  Hoitue,  Eastcbeiip, 
Mr.  It.  K.  C.  L'romptou  in  tho  chair.  The  Electriud  Pixbi- 
Intion  ai  luliiiburgh  first  occupied  the  attention  of  the 
meeting,  and  tbo  chairman  sitid  the  trouble  tho 
ction  bad  taken  in  the  matter  hud  not,  so  far  a4  he  coulii 
tm,  resulted  in  very  oxtansive  action  being  taken  by  the 
electrical  Rrmit,  few  acknuwivdgin;^  the  soft  imnoiichmeat  of 
exhibiting,  a  proof  of  the  surfeit  of  snch  oxhibitiona.  Tho 
French  Oorernmdiil,  it  wxi  mentioned,  arc:  intcniling  to 
onconnige  cxhibilom  from  th;it  nonntry,  and  will  piiy  all  ox- 
~OTBC8  of  iraiisport,  a  fact  which  might  induce  Knglish  firms 
I  do  their  Iwsl.  Spociiil  terms  bod  boon  aoiipht  for  electrical 
IS,  but  this  had  resulted  in  similar  terms  being  granted 
'to  all.  It  wa.i  i-esolved,  on  the  motion  of  Major  Flood 
I'ikge,  tuask  the  ojchibition  auLhoritios  to  send  a  list  of 
intending  exhibitors  before  takiii"  further  action. 

Tho  question  was  then  discusaeiJ  of  the  universal  adop- 
tion h^  the  electi'iciil  tiades  (and  so  tinally,  if  poeviblo,  by 
.ftll  aUied  ti'ades)  of  the  British  .tVssocialJoii  screw  gauge  fot 
erewsuf^tn    and  less— that  is  to  say,  for  sizes  below  the 
>»- etatidaid  Wbitwovth  thi-ead.     It  was  stated  tb^t  the 


gauge  was  in  reality  the  Swiss  gauge  introduced  by  Prof. 
Tbury,  and  practically  the  same  (but  for  finish  of  thread^ 
to  the  Amcricoi)  gauge.  The  matter  wiui  strongly  urged 
by  Mr.  Crompton  ae  imEwrtant  to  tho  whole  tride.  A 
committee  wa*  apnoinU^d,  consisting  of  Mr.  Cromplon.  Mr. 
Swinburne,  and  »lr.  Kvernhod,  who,  together  with  the 
secretary  of  tho  section,  Mr.  Trotter,  would  find  out 
by  circular  the  sizes  and  shapes  ot  screws  usually  em- 
ployed by  mannfacturorR,  who  wouM  forwani  an  envelope 
full  of  tbo  nearest  sizes,  in  standard  gauge,  for  tne 
mauufacturers  to  sec  if  those  who  suit,  and  would  under- 
take to  acquire  S.*!  or  lOOset^tof  RtamlaM  screwing  gear 
to  Iw  inip]>licd  to  the  varioiw  finiis  at  co«i  price,  on  tneir 
sending  in  their  adhesion.  The  qucslion  of  the  blocking 
of  provisional  onlei-s  by  local  authorities  was  droppctf 
Some  ditcus«ion  aft^rwanls  took  place  on  the  question  of 
county  council  survcvoi^s  and  theii  dispensing  powers. 
Tbe  difficulties  in  the  way  of  electrical  Ughti'ig  coni- 
pani«»  in  entahlishing  central  ^utions  waa  ulludod 
tu.  It  apjjcars  that  siutjc  the  abolition  ut  the 
Metropolitan  Board  of  Works,  sundry  dispensing  powers 
of  the  surveyors  with  regard  to  tbe  Act  have  been 
reacinded.  No  building  can  be  built  of  over  ^^16,000 
cubic  feet,  a  regulation  which  tbi;  London  Supply  Com- 
panv  have  avoided  by  a  specinl  clitu^e  in  their  Ael.  End 
walls  of  a  temfiorary  character  where  extension  is  con- 
tomplatod  must  be  equally  of  brick  and  well  built  as  if  for 
pci'uiunent  use,  insto:id  of  tthout  iron  or  other  moans  being 
allowed.  AVorkaheda  cannot  be  erected  except  in  brick — r 
regulation  which  Iiiia  teil  lo  coiitrai;toi'3'  shedfi  lioing  on 
wheels  and  so  tochiiicully  "  carriages ; "  roofs  must 
be  of  a  certain  pitch,  and  no  living-rooms  may  be 
constructed  over  a  workshop  or  warehonee — a  regu- 
lation greatly  restrictive  in  the  case  of  central 
stations.  The  present  law  hardly  touches  jerry-building, 
btit  harassos  at  all  points  anyone  who  is  wishing  to  carry 
out  useful  and  good  work.  Major  Page  moved  and  M'r, 
■VVhanon  scwondod  the  following  resolution:  "That  the 
chairman  of  this  section  be  requostoct  to  draw  tho  attention 
of  the  council  of  the  Chamber  to  tbe  inconvenience  to  this 
section  of  tho  MctfopoliUiii  HuiUling  Act*  with  a  view  to 
their  consulting  all  the  trade  sections  iiiturest«d  in  the 


matter,  with  the  ultimate  intention,  if  thn  council  approve, 
of  bringing  tho  subject  before  the  London  County  Council. 
The  resolution  was  uuaulmously  I^^-oed  to. 

Mr.  Crompton  then  biuocfaod  wbat  he  termed  bia  pet 
idea  of  a  bureau  of  usofiU  information,  lie  wished  to  see 
bow  far  the  electrical  supply  comiiaiiies  could  combine  to 
compare  infoinintion  which  should  he  useful  to  all  alike. 
There  was  no  doiiHt  that  in  certain  trades,  aiich  aa  the  iron 
trade,  thorc  was  practically  free  trade  in  ideas.  It»va»too 
much  to  hope  that  all  tbe  companies  wotdd  throw  open 
their  information  to  tbo  same  extent,  )>ut  bo  thought  some- 
thing might  bo  done  in  a  similar  diiection.  It  wa^  true 
that  a  |)crson  might  obtain  a  good  dual  uf  infurmutioii 
by  Htitdying  tho  Hoan!  of  Tnnie  returns — the  amount 
booked  tu  the  actual  manufauturxi  and  supplv  of  eloctricitv 
was  given,  but  not  how  it  was  made  up.  Tie  wotdd  ask 
for  this  information  and  analysis  from  the  various  compaiiios. 
Some  would  refuse,  but  it  would  be  distinctly  toi'veryone* 
benefit  to  jce  the  price  of  so  tospeiik  "  manufacture"  ofeloc* 
tricity,  and  evontually  everyone  would  beuefil  enormously. 
Some  would  soc  they  were  burning  too  much  coal,  some  the 
saUriea  were  too  high,  or  tho  Iohs  in  the  system  of  diati*i- 
butiod  loo  much.  There  were  no  doubt  immense  difHcuUtes 
in  the  way,  btil  ho  might  say  he  hail  ulreaily  obtained 
most  of  this  information  for  himself.  In  America  the 
C'onMal  Ivlison  Ounipany  obtai.iod  the  returns  from  all  tbo 
subsidiary  companies,  and  l-Idison  had  already  mentioned 
his  willingn^iae  to  co-opeiute.  In  America  and  in  Germany 
they  should  have  sub-sections.  In  answer  to  ohjoclions  by 
Major  Flood  Pago,  who  said  be  thought  the  companies 
would  object  to  giving  more  information  to  tbe  Chamber 
than  lo  their  eharehnldoni,  Mr.  Cromptou  strenuously 
|)ointed  out  that  the  actual  cost  of  manufacturing  was  a 
very  small  proportion  of  the  wholo  cost,  including  manage- 
ment and  logM  exponsoe,  and  it  wm  these  that  determined 
tbe  dividend.  In  fact,  it  had  been  found  in  the  iron  trade 
that  the  information  given  to  tbo  Iron  and  Ste«l  Institute 
uf  thu  auiuuut  of  cuu.1   jrer  tun  melted,  etc.,  ifave  no  guide 
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lo  tlie  standing  of  the  companies,  and  web  not  objected  to 
by  them.  What  waa  desired  waa  {Kii-Lioiiliin  uf  the  cffi 
cicncy  of  the  mechniiical  jttrt  of  the  WsiiieM,  of  lh« 
•nginu,  boili>nt,  dvnanios,  iind  tmnsformors,  v.-ithDtU  the 
I  trouble  of  WAding  Ihroitgh  undigested  rti]<orl«  uiid  fitcLn. 
Tlicsc  points  vrorc  not  a  (pieslion  for  ihc  Iiislilution  of 
EUclrical  Knginoers,  lioforc  whom  he  haij  alreidv  raised  il : 
thoy  h»d  defltiitftiy  and  propeily  refua«d  to  diaciisa  com- 
ncrcial  aspects.  A  platform  for  the  comniuiciiil  aspoct  wii:< 
neoeesnry,  an<l  ho  thought  the  Chamber  of  Cummerce  was 
tho  pro|ier  Iwly.  After  some  further  discnssion,  Mr. 
(.'romgrtiiii  wiui  rai|iiuit«d  Ui  draw  up  a  druidur  luttur  to  tie 
Biihmiltcd  at  the  next  meeting;  of  thu  muuliori. 


THE   WOODHOUSE  AND   RAWSON   DOUBLE-POLE 
TWO-WAY  SWITCH. 

Our  dlusU-alioii  shows  -a  nuw  foim  oi  wwiU^h  xihifli  is 
likely  to  lind  favour  with  those  who  adroutte  the  doiihle 
|mlc  arrangement  of  switches,  and  its  constnictioii  tonuins 
one  or  two  interoatinj^  novelties 

It  will  be  s«cn  that  the  hru^hos  arc  huill  up  in  a  uiinu 
wh«t  diflorcnt  way  lo  the  wcll-knoivii  midlipio  biiish 
hitherto  employed  in  the  Kwitehcsof  Wo^kdhoiiiie  and  Kuw 
»m — they  are  given  a  still  gicatcr  individuality  of  movv- 
oiant  by  topanitin^  each  jiart  fmm  the  adjacent  one,  with 
a  nasher  in  the  centre,  and  for  MmpMcity  of  conMriictiiin 
tliey  are  mads  with  lu^iuro  corners  in  place  of  lutind. 


aiMtired  thut  we  have  pre-eminently  the  battery  of  the 
futnie,  which  may  be  made  a  bafiis  ol  pro|)0&ala  for  fonsitij; 
i'oni[Miiie«  lor  which  (ho  piibliu  are  to  be  asked  to  pay. 
WiLli  this  genvrHl  (iruamble,  which  Mioms  to  be  necessary, 
more  p<:rba|M  for  untecbnical  than  for  technical  readers, 
wo  are  pleiiteil  to  j;ive  the  following)(articidarAof  Mr. Goad's 
oxhibit«. 

Thi^c  consist  of  throe  things — a  new  battery,  a 
safety  miner's  lamfi.  and  a  refracting  concentrating  lens. 
The  battery  h  the  iimii»]  /.inc  and  carbon  arrangement,  and 
h'lD  tho  lulv^nti^c  of  being  a  single  llnid  battery. 
The  Hcdutinrt  is  a  fluid,  coDStitiition  not  stated,  of  strong 
;inti[>olanaing  nature,  !to  much  that  the  lattery  is  staled  to 
be  able  tf>  burn  without  diminntioii  of  light  for  12  hours. 
It  is  niotnited  in  an  nnnsually  small  space,  as  the  fluid 
can  he  used  to  the  last.  The  zincs  are  stated  to  wear 
away  very  evenly  right  to  the  thinnesa  of  pa)>or.  The 
uoniicctioiis  arc  mode  in  a  very  Bimple  manner,  this 
lictii;;  oiiH  (if  the  ^MiiiitA  of  tbc  [latent.  All  screw  terminals 
arc  dune  -.iviay  with,  and  the  (!onnei:tion  is  made  by  simply 
a  jilnjj  of  indianiblfcr  or  e)r<iiiite,  which  forcc«  the  plates 
iilMrt  uud  kcof  19  thorn  prcMied  against  two  pUtinum  studn 
projecting  through  the  [lartition  between  the  cells,  Thu 
sines  for  a  minor's  lamp  will  last  a  week  of  eight  hoiiT!)  a 
day,  the  solution  being  simply  pourod  out  attd  refilloil 
every  day. 

The  miner's  lamp  has  an  ingenious  safety  an-angcmeiit, 
and  .leemn,  so  far  a«  wo  uiu  judge  without  practical  ex)»e- 
rierice,  to  fiillil  many  of  the  necessary  conditions  of  succciw 
for  an  electric  miners'  lamp.  It  is  arranged  so  that  inca»u 
of  any  accident  to  the  lamp  the  cur 
rent  shall  be  imnicdititcly  broken. 
Tho  tamp  it;  arranged  in  an  nJr- 
tightcase  coni|K>eod  of  a  thick  front 
gla.<ts  or  lcii8  and  a  Hexihle  moUd 
iKiek.  When  this  is  filled  with 
comprcwed  air  tbc  flexible  back  it 
distended  and  maket^  contact  with  a 
.ilud.  If  the  exterior  gla«ji  is  acri 
ilcntidly  Itrukcri  the  air  csca[)Os,  the 
coiiLact  is  1)i-okcii,  and  the  lamp  iii 
(itit  nut  Iwfnrn  uiiy  chance  of  i!X|ilu- 
ston  is  given. 

Thu  l.iiDtK  AiK  Kltcsl  willi  .1 
s\)cciit\  lens,  which  is  dcsignud  <i[ 
mn-b  a  fomi  as  shall  greatlv  iriteu 
sify  the  Hli'eii};th  of  Uic  li);ht  in  a 
rei1«iM  dirertioti   in  the  nianiivr  of 


^ 


WoimUioiwc  «i(l  Itaiv^ui  UtiiiMii-l'ilo  'riiO'W«y  tjIwiUli 

The  eiwseban<  which  eouneel  tho  two  biu^hee  arc  of  viil- 
csnile,  which  poeaessm  HUlKciciit  Htruugth  and  the  ticcunitary 
elasticity  ana  inxidatiiig  pro)H)rties.  The  mulboil  of 
attachment  for  the  cables  is  the  very  coni'cnicnt  movHble 
nockot  form  into  which  the  utble  is  sweated. 

The  switch  appt^arn  to  be  exceedingly  well  ileKigneil  fur 
Iho  class  of  worK  now  in  common  demand  for  the  maiiage- 
noniof  boKvy  Giin-entB,  where  a  thorou>;hly  gotxl  i;tjntact 
vombiiiod  with  the  douhk-iiule  break  is  desired. 


GOAD'S  BATTERY  AND  MINERS'  LAMP. 

Quite  a  numci-oiis  :ii«8cmbly  of  Cress  roiuutientativas 
metab  :{1,  .Sobo-squarc  to  insjiect  Mr.  Theophiius  t'oad'» 
new  electrical- inventioitH,  and  many  florid  tiotices  accord- 
ingly apiieared  in  the  [lapoiit  of  the  next  morning,  the 
/Aii7y  >V«'ji  even  going  *o  far  :i«  to  bU^geat  that  |>o8sibly 
Mr.  Coad  bad  ftnind  something  which  might  eventnally 
rival  tho  central  station  systems  it  hint  no  picliii'cii|itoly 
leaeribetl.  We  have  no  wish  to  boHttIc  any  labours  of 
Ir.  Coad,  but  when  an  inventor  hringM  forwanl  u  now 
primary  Imttery  the  solution  tif  which  is  "  kept 
a  secret,  "the  i-osl  is  ntie  penii}'  \>m-  hour  -wp 
think  bow  oit«n  have  we  hoard  all  thi^  or  suiuething  like 
it  before,  time  and  time  again,  and  where,  wc  a^k,  aru  these 
wonderful  hatlori«»t  iiuwT  We  want  something  mmedeKnite 
than  the  secret  solution,  atid  the  overrun  2  c.p.  iticitndoscenl 
lamp  aitd  vagne  slatomentA  of  Id.  {tor  hour,  to  Ix:  ab«olul«ly 


tirujoctur  rEjKectors  fur  soaixh -light, 
iistoad  of  being  a  pau-abolie  re 
HevUtf,  liowcvui.  it  is  a  iiaraMic  lone,  of  a  curvor) 
pyiamidulshaiw,  llat  at  th«  Wrkaiid  pit>jecling  to  a  point. 
jiolished  in  faeeU  which  have  as  near  us  |)ossiblea  parabolir 
cuive.  Tho  result  is  that  a  fairiy  strong  )>oam  oi  light  in 
thixiwii  straight  forwanl,  even  fi-oni  an  incandement  lamp 
oi  \  c.p.  Tho  lamps  uacil  in  the  Cos»d*«  miner'"  lamp  have 
V>eeri  made  rfpecially  by  the  l>iison  and  .Swan  Comitany 
foi  those  [iini|>s.  and  are  anunjicd  with  the  ci>nnoi;tion.H  side- 
wayson  the  bulb,  ho  that  the  glowing  filament  is  pri.wentod 
sideways  instead)  of  endways  as  usual.  The  miners'  lura|<s 
are  tittod  in  neat  ebonite  lxi.\ca,  with  ntni|M  and  ncrowa  bi 
cixsily  allow  of  in^jwctiun  and  rehlling. 

The  lattery  was  shown  in  use  for  other  purpoew,  as 
applies)  to  ordinary  room  lightin;^  and  fur  cam'Hge  lamjm. 
A  larger  xelf-coiilainod  lattery  and  lamp,  fiunishod  with  a 
i^ilverec)  rcHeetor,  is  intended  fur  coastguard  work,  and  is 
tilted  with  aeimple  llitshiii^apiHinttiu  for  .tigiialliiiK  on  'l«rk 
nights.  Mr.  (Joad  ha*  eviaentty  given  cousidciuMe  atten- 
tion to  the  adaptation  of  primary  lutteriea  bu  useful 
[nir|M4e8.  We  are  not  able  without  sutlicieiit  data  lo  give 
an  abeuluto  opinion  i][ion  the  jKuuibihty  of  their  [ii'aeticul 
extension,  for  the  riucRtion  of  co^t  on  actual  usage  princi- 
jKilly  decidci  the  industrial  development.  If  the  ap[jaJ«ttls 
U[ion  intrudnctioii  and  coT:5t.-uit  use  proves  lo  b«  eoonntai- 
cally  marketat>1c  wc  thall    Im  niont   pleaaod  to  weloone  Hn 

KIICCOSS. 


Perrantl  Hulas.— The  laying  of  the  F«T»iui  nKiin- 
from  l>c)>tfor<l  i»  to  be  undertaken  at  once.  11)0  work 
will  take  about  nitu!  week*  to  Accompliwh. 
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foU.  1„  11„  and  III.,  n^ie  aeri»,  1^"  Thk  Ki.Bctxical  E»at- 
HKitK"  art  tMnc  nadjf,  and  «ii»  U  had  bound  in   tl»e   ohtht 
giil  tttUrUI,  prit*  St.  9d,     ^ii>teribtT»  eau  havt  thw  own  eopU* 
'botnd  for  t*.  dd.,  or  cowrt  tor  tm\dvitgcan  Itt  obtaiwd,  prict  Si. 


IMPORTANT  NOTICE. 


Wt  may  oocMionalty/oUvui  tin  lead  of  our  AmtricaA  Contfii- 
pOfari<»,  piptciaUv  wAtn  Ihey  point  wd  n  acreicwMt  way.  Thttj 
ar«  JUfl  (MieJiwant  i*\  cuk*t\'j  their  ft  ttnUa  to  do  alt  they  can.  for  litr 
lettfart  v/  the  paper.  We  atk  u\tr  fritnd*  to  rcmtinittr  n*.  A- 
pafier  tfiat  we  tiunr  ewr  r^vttt  UnbKr^er*  or  Adtertisers.  Kor 
do  wt  t  in  fatt,  we  inntt  tk^in,  beHtving  that  thty  iinll  g*t  fnll 
iMitiH  for  thtiv  m«»«y. 

BjftcitMti  eopitu  of  Xh*  pap«r  wiU  *e  4«frf  im  rcfuwf. 


LOCAL  AUTHORITIES. 

Aa  most  of  our    rea<ler3    are  aware,  one  of  the 
subjocta  for  discussion  at  the  meeting  of  the  Hlec- 
tricat  Section  of  Ihe  Loudon  Chamber  of  Commerce 
last  Monday.   Wft«  to   consider    the  action  of  local 
nutiiorities  in  eoeking  for  pro%'igioual  orderR.     Kor- 
ttinately  for  the  section,  the  discussion  practically 
fell  throufch,  and  so  for  the  present  criticism  adverse 
to  the  local   authorities  ia   withheld.    The  reason 
allegetl    for   ohtaming    action   of   the    Chamber    of 
Conuuerce  is  that  some  local  aiitboritios  are  seeking 
provisional   orders   merely   for    blookinj;    purposes. 
They  do  not  intend   to  ^o  work   themselves,  and 
ini^aii  to   stoji  anyone  etse   doing    work.     We   are 
not  commissioned  to  defend   the  local  authorities, 
although  our  connection  witb   such   autboritios  is 
perhaps  more  extensive  and  more   intimate  than 
that  of  all  the  electrical  engineers  combined.     It  is 
no  news  to  many  that  wc  have  cunaisteutly  advised 
local  aulhorities  to  fight  exceedingly  shy  of  electrical 
fishing  conipanieR.     By  fi»)iing  companies  we  mean 
s>Tidicatc«  or  companies  whose  principal  objects  are 
to  float  other  local  companies,  clear  out  themselves 
with  a.s  good  11  haul  of  promotion   money  and    as 
many  foundei-s'  shares  as  they  can  lay  their  hands  on. 
Let  us  digres-t  for  a  moment  in  incntioniDg  founders' 
eharCB.    A  wealthy  man  recently  asked  our  advice  as 
to  his  investing  Rome  money  in  a  l&rgc  Loudon  com- 
pany.   Wu  gave  it.  and  it  was  the  same  as  Pttnch'»  to 
those  about  to  marry — don't.    Subsequently  talking 
over  the  matter,  we  found  our  Mend  made  a  practice  of 
never  investing  where  founder«'  shnrcs  oxistod,  and 
therefore  had  our  advice  been  otherwise  he  would 
not  have  acted  upon  it,  as  the  promoters  of  this 
company   bad    "founders'  shares."      Moat  of  our 
readers  would  bo  BiirprisGd  to  know  bow  prevalent 
this  feeling  is,  and   if  it  was  geuemlly  realised  how 
little  the  public  has  responded  in  investing  in  one  or 
two  of  the  recent  big  concerns  floated  by  ra«n  who 
arc  stipposiid  to  control  millions,  the  underwriters  of 
the  large  ninounts  of  capital  would  hav«  a  bad  time 
of  it.    All  tbeir  ingenuity  b&s  been  taxed  to  push  op 
prices  so  as  to  unload,  and  they  hope  to  come  welt 
off  by  floating  a  couple  of  other  concerns  and  realis- 
iiig  another  lot  of  promotion  money.      If  Samuel 
waK  to  beware  of  *'  widders,"  much  more  should 
investors  beware    of   '*  founders'  shares."     A  large 
and  prodperoutt  company,  which   held  its  meeting 
the  otbirr  day,  finds    this  class  of  share  such   an 
invubus  that  a  company  is  to  he  specially  formed  to 
buy  out  the  "  founders'  shares."    This  digression  past, 
the  original  text  may  be  resumed.     In  our  opituon 
local  authorities  should  have  the  conirol  of  reads, 
sanitation,  water,  and  artificial  light  in  their  owu 
bands.     Tburc  will  be  tittlu  divergence  of  opinion  an 
regards  the  roads  and  the  sanitation,  but    a   good 
deal  a6  regards  the  water  and  the  light.     We  admit 
that  our  opponents  may  have  tolerably  good  reasons 


for  their  opinions,  and  only  claim  el  privile;^  in  the 
'*  right  to  differ,"  In  previous  articles  the  arguments 
have  been  pat  forward  that  thelocal  authorities  can  do 
the  work  better  and  cheaper  themselves  tbau  it  con 
be  done  by  auj  company.  The  doing  the  work  by 
the  local  authority  is  an  action  of  true  co-oporation 
— of  true  BocialJBm,  if  that  is  liked  better.  No  one 
h&s  attempted  to  reply  to  these  arguments,  except 
by  a  genera!  statement  that  local  authorities  are 
slow  to  move  :  they  need  urging  onwards  ;  if  left  to 
themselves  they  will  sleep  the  sleep  of  Ilip-van- 
Winhle,  and  the  nation  will  progress  backwards  at 
ft  rapid  rate.  This  is  all  inoonshine.  The  members 
of  many  of  our  local  authorities  arc  as  well 
calcnlated  to  andersbatid  the  necessity  for  go>ahead- 
ness  as  the  members  of  dirdctoratOH  of  companies. 
Take  our  manufacturing  centres.  Have  not  a  fair 
sprinkling  of  mauufacturcrs  sought  information  as 
to  lighting?  have  not  a  fair  uumher  adopted  it,  and 
are  not  many  more  likely  to  adopt  it?  During  a 
recent  visit  to  such  a  centre,  we  heard  words  of 
oommendatioii  of  the  light  again  and  again  &om  mcu 
"  who  intend  to  instal."  Everyman  is  not  going 
to  jump  at  a  new  idea.  There  arc  hundreds  of 
reasons  why  its  introduction  should  be  gradual. 
Well,  these  men  largely  constitute  the  leading 
spirits  of  the  local  authorities  in  their  districts,  and 
if  they  view  the  light  in  so  satisfactory  a  way  for 
themaelvoa,  they  must  more  or  less  understand  its 
value  for  the  community  generally.  They  do  ;  but 
they  are  not  the  men  to  be  ballied  or  blustered 
into  undertaking  the  work  immediately.  Thoy 
have  to  think  of  ways  and  means.  They 
have  already  another  light  in  poBsession,  and 
it  has  to  be  treated  vrith  respcsct.  It  may  well 
be,  then,  that  a  locality  threatened  by  half-a-dozen 
companies  or  syndicates,  neither  «)f  which  means 
work  itself,  only  ftoatJiig  a  local  company  to  do  the 
work — wc  say  it  may  well  be  that  the  authorities  in 
such  localities  will  deliberately,  and  with  no  intention 
to  go  immediately  to  work,  proceed  to  obtain  a  pro- 
visional order.  Can  anyone  in  their  sober  senses 
blame  them? 

Then  we  have  other  reasons  why  the  local  autho- 
ritiee  should  step  in.  Take  such  a  case  ns  this. 
The  local  people,  not  the  authority,  have  inte- 
rested themselves  in  the  light,  have  had  small  and 
large  meetings,  have  made  ouquiries  of  manu- 
facturers as  to  cost,  have  perbaps  had  a  rough 
apecificatiou  of  the  work  required  drawn  up,  have, 
after  once  communicating  with  them,  been  kept 
well  warm  for  action  by  the  manufacturers,  when,  lo! 
a  syndicate  of  utter  strangers  comes  forward  with 
ftn  attempt  to  get  %  provisional  order  for  this  place. 
Those  inhabitants  who  have  interested  themselves 
in  the  matter,  and  have  become  acquainted  with  tlic 
manufoctarcrs,  are  not  likely  to  be  allowed  to  turn 
their  eyes  favourably   to   the    strangers,  so  there 


arises  two  camps,  perhaps  more,  till  the  best  solution 
of  the  difficulty  is  for  the  local  authority  to  stop  in 
and  take  the  "  oysters,"  leaving  the  shells  to  the 
competitors.  That  is  hard  for  the  original  manu- 
facturers, perhaps,  but  the  fault  rests  entirely  with 
those  whose  object  in  life  sQems  to  be  an  utter  lack 
uf  seeing  when  and  where  they  are  not  wanted. 
Broadly  speaking  then,  wc  do  net  for  a  moment 
believe  there  are  local  authorities  getting  provisional 
orders  of  their  own  initiative  solely  with  the  in- 
tention of  "  never  doing  the  work  and  never  allow- 
ing anyone  else  to  do  it."  There  may  be  such,  but 
the  number  is  small.  With  the  examples  of 
Bradford,  of  Taunton,  of  Bath,  and  of  other  places 
before  us,  we  have  no  fear  that  the  real  obstruction 
will  come  from  the  local  bodies — it  will  be  tmceable 
elHewhere.  Again  and  again  has  the  warning  come 
to  be  satisfied  with  the  ordinary  progress,  and  not 
attempt  to  storm  the  kingdom  in  a  year,  The  policy  is 
wrong,  and  wilMcad  to  trouble.  It  will  be  time  enough 
to  interfere  with  local  niithorities  when  it  is  con- 
clusively proved  that  they  are  obstructionists  to  the 
iittroduction  of  something  that  will  be  of  great  ad- 
vantage to  their  constituencies  if  introduced.  Even 
then  the  proper  course  to  pursue  will  be  to  educate 
the  constituencies,  who  can  any  year  remove  objec- 
tionable men,  replacing  tbem  by  men  of  more  light. 
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It  has  bo^ii  our  duly  tw  nolice  previous  eiditioiia  of 
this  book,  and  to  point  out  what  we  considoi-ed  ita 
[leculiar  features  rendering  il  vuhmble  for  general  van- 
sulUtioit.  In  the  tirnl  pliii:e,  this  is  the  uuly  buck 
that  really  touchos  upon  the  )>racticAl  ueo  of  accumu- 
lators, and  we  nil  know  how  greatly  their  uae  has 
extended,  and  is  extendiiig,  in  electrJol  engiiieei'i iig. 
Wo  have  other  boolu  telling  of  th«  supposed  or  ascer- 
tained chomical  actions  that  go  on  ;  but  unfortunatley 
sucli  learneil  liooks  are  of  little  aervica  to  those  who  have 
charge  of  ncoumutitUin!.  The  nmn  in  cliargc  cares  nothing 
about  sulphates  or  uxinics,  or  strength  of  eolutiona,  oxcopt 
to  know  how  high  or  how  low  bis  .icidomeUsr  should  stand 
when  the  cells  are  chargctl  or  ilisch^rged.  .\»  »  matter  of 
(act,  to  work  with  a  ututi  who  knows  u  lot  of  book  and 
iubor^tory  science  in  impossible,  or  rather  n ncongL-nial. 
He  is  full  of  doubu  and  fears,  he  wanu  to  take  all  manner 
of  precautions,  wher«aA  the  nun  who  has  more 
practice  and  less  Hciottce  rubs  alung  splendidly.  Vou 
tell  him  what  he  is  to  do,  he  does  it,  and,  as  a  rule, 
the  refiiilt  is  (airly  aatiafactory,  while  the  other 
man  ponders,  thinks  you  hare  forgotten  something,  and 
waits  further  ordorH.  This  book  is  for  the  practical  man 
with  a  little  ^ionce,  and  for  him  it  is  good.  I'he  informa- 
tion has  been  obtained  by  a  careful  study  of  th«  apparatus 
in  use  at  Broomhill — Sir  iHv'vl  SEiloinoti's  residence,  near 
Tunbridge  Wells.  This  ineUUlatioii  ih  not  the  result  of 
the  whim  of  a  rich  man  ;  it  is  intensely  practical.  It  has 
this  advantage,  however,  that  the  owner  ia  in  a  position 
to  tost  improvements.  How  this  has  been  done  will  Ixtst 
be  undorstood  by  k  few  extracts.  In  1874,  lighting  was 
tried  with  itnmary  baitorios.  In  16HI,  a  IG-candle 
.lahlochkotr  dynamo  was  installed.  In  1682,  an  accumu- 
lator VM  sent  to  Bi-oomhill ;  in  which  year  also 
a    iiiomcna     mnufainc     replaced    the    JahlochkofT.      This 


wan  roplacorl  iii  tho  ecu-ly  part  of  18R3  by  aDotfacr  Siemens 
iljriuuno.  Aiiothvi'chuigo  was  mnde  in  March,  1883,  and  in 
the  autumn  o(  tliiU  yoar  Iho  introduction  of  AL-cuiuuktoiN 
for  lighting  iiitrpowa  "proved  a  groat  blessing. "  A  farther 
ehango  rosuHwI  from  Uie  desire  to  bare  a  nuMlel  installa- 
tion .  this  was  done  in  1884.  It  will  not  be  n«ocsaaiy  to 
trao«  th«extanMon  that  coatiDiud,  except  to  say  it  includes 
four  dynamoa  and  about  30  motom.  "  A  co^  book  has 
been  acoumtAly  kept  xinnc  16t)i,"  but  for  nil  thi«  important 
information  we  muDt  rolor  to  the  book  itself.  We  have 
rcfon-at  to  ihcao  details  to  show  that  onr  contention  in 
oorroct,  tlic  H(at«menta  made  in  the  book  being  from  iii'ac- 
tieal  ox[>crtQnco  and  not  evolved  from  the  inner  oontciou«- 
UBM  of  the  author. 

The  book  trouta  of  the  various  |iartB  of  aii  installation, 
l>&,viiig  particular  attention  to  the  Accumulator.  It  bus 
alwayi  aeemod  to  us  that  the  work  of  Fatii  o  in  cunnvction 
with  secondary  batteiies  has  been  niisjudgud.  .hist  at  a  time 
when  eTer)'body  was  crying;  nut  for  tho  iieeil  of  Huuothiri^ 
ill  eloetriv  lijcht  «p|MnUUfi  aniilogous  to  the  inuiomut«r,  wo 
itaggostoci  an  oU)  nlan.  Sir  William  Thonuoas  letter  to  the 
Jtnft  «ct  the  bNll  of  praise  rolling,  «nd  now  Faure  is  the 
accredited  designer  of  tho  modern  accumulator.  We  sliould 
dnh  him  the  rosuscitator.  The  author  refcra  lo  Mr.  Fitz- 
geruH'i  lithanode.  Wo  have  before  us  an  at  tide  of  Mr.  Fitz 
;;onild'stvriLteiiandpubli&liodiii  18i;3,Homeyears  before  Faure 
vaA  known  in  connection  with  necondary  hatterieft,  in  which 
tb<^  foUowinj;  remarks  occur :  "  The  greiit  Mwer  of  the 
sccundary  cumbinationa  we  have  rcforrod  to  is  due  to  the 
prvMnce  of  the  peroxide  of  lead  in  contact  with  the  nega- 
tive element  in  these  combinataona. "  Further  on  be  sug 
gesta  a  oouple  of  "a  oogative  etement  of  plattnum, 
Murnmided  hy  ii  inu/uir  o/iiltde  mdphurU  atitl  aiul  thtntmridt 
vf  Intd,  and  foi  a  positive  element  an  amalgamatetl  xinc  ;" 
alao  "  where  lead  instead  of  platinum  is  used  for  the 
nej^itivc  element."  Again,  "And  its  the  iicroxidc  of  lead 
«omowliat  diflirult  to  obtain   by  chemical    meanH,  and 
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nitric  aetd  is  ex[teaBi<re,  it  niuy  often  be  convotiiont  to 
utilioe  the  cuiTcnt  from  any  sniall  battery  wc  may  have  at 
hiiiwl  in  the  pi'oduction  of  inorei»owurful  conibinationit.'  Tim 
article  then  goes  on  to  describe  "charging  "  and  "  discharR 
in;;."  This  is  not  the  only  reference  of  the  value  of  the 
tienixide  of  lead  in  WN-undary  It^tteries  Mboiit  that  time, 
iHit  it  must  bo  romombercd  that  oxneriniontuliAta  hud  no 
developed  dynaino  to  iiw,  nor  hud  tnoy  tho  iiicentivu  tu 
liroduce  a  b^tery  for  electric  lighting.  Tbeii'  cxperimenu 
were  merely  experiments,  but  with  no  goal  in  sight.  We 
ntmember^but  fail  for  the  moment  to  jnit  our 
hands  uixin  the  reference — reading  some  urinted  cor 
reepondeoce  relating  to  secondary  hiLtt«rie))  in  the  oarty 
pari  of  the  sixties  in  which  the  |*eroxido  of  load  i:  lead  in 
secondary  buttoriee  was  tle>u'Iv  diacussod  Wu  xhouUl  have 
mt-iitiuned  ttul  Mi.  FitK^cratil  had  in  his  arliclupr«vtously 
discussed  I'laiit-'-'s  lead  r.  lead  cell,  and  the  suggeation 
|K>roxklo  of  lead  and  imalgamated  sine  m  us  lui  im|)rove- 
uenL  Faure  is  to  be  ooiwnitulatoil  with  having  resurrected 
Ibeno  older  views  at  a  time  when  public  excitement  ran 
high.  Probably  Du  U  Ilue  ou^ht  to  be  croditod  with  the 
sug{;aation  c^  secondary  batteries  with  ^roxide  of  lead.  We 
have  made  these  remarkd  simply  with  a  \*iew  to  throw 
a  little  light  upon  a  subject'  not  much  undcntood 
The  book  does  not  pret«n<l  to  funiish  a  history — 
it«  (Hir|»ort  i«  ]tracttcal  HiitccosUoiis,  iimi  of  these 
there  are  many  and  valuabw.  One  little  hit  of 
information  will  gladden  luers  of  incandescent  lamps. 
"  With  tho  |ior(c:t  muthotls  of  governing  in  ogierauon  at 
Kmnmhill,  whereby  the  variation  of  pressure  U  limited  to 
I  per  cent.,  the  lamp  life  approaches,  if  jt  does  not  even 
exceed,  3,000  hours,  so  that  the  repbtcing  of  an  old  Ismp  by 
a  new  ooa  bocomea  a  *red-l«U«r  dav."*  There  is  one 
lioint  in  connection  with  the  life  of  lam|a  iiiKin  which 
we  «hi>nld  like  to  have  Sir  David  Salomon's  expe- 
rience. A  new  lamp  is  placer)  mvm  tho  circuit,  and  it  gives 
its  nnrmal  candle-power.  This  candle-power  is  decreased 
freiinently  hy  a  more  or  less  slight  blackening  of  the  sAoba. 
(s  the  lamp  condemned  only  when  the  filament  hreaVl,  or 
when  the  candte-powor  deteriorates  below  a  certain 
Quantity  T  A  lamp  may  last  before  the  filament  breaka 
(or  3,000  houra,  but  i^  it  at<|iruiiinat«ly  simitar  in  candle- 
power  at  the  end   to  what  it   was  at  the  beginning  ?     Wo 
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It  was  with  oonaiderable  pleasure,  )>oth  from  tho  oniinary 
Kightseer'fi  or  the  arch^i'olo^icat  point  of  view,  as  wall  as 
from  that  of  the  electrical  engineer,  that  we  joined  the 
throng  of  persons  who  were  invited  on  .Monday  evening  to 
inspect  and  woluoiue  the  introduction  of  the  electric  light 
in  the  vsst  galleries  of  the  British  Miiacmn.  These  havo 
hitherto  been  cloeod  to  the  pulilic  aft«r  dusk,  or  invisible 
upon  foggy  days,  a  matter  of  constant  rogrot  lo  ihoss 
wBo  have  wished  to  see  the  general  public  ndmitleil 
to  view  or  ntudy  tho  national  troasuro-botiae.  On 
account  of  the  risk  from  fire  it  has  been  im|>o«sibtc  to 
introduce  artiticial  illuinitiaiitK,  until  electricity  camo  Di  ibc 
reacuo  and  provided  a  Nuitablc.  wife  ami  cleanly  meatii- 
In  the  early  |Kirl  of  Ual  year  Mr.  Molloy.  M.I'.,  iweaeeil 
the  <|iiestion  of  the  adoption  of  tho  electric  light  in  the 
British  Museum  in  Parliament,  and  m  snito  of  a  cunaider- 
able  amount  of  op]io*ition — which  really  seemn  almnet 
inexpttcablo  in  view  of  the  utility— the  House  sanc- 
tioned the  expenditure  of  £.%000  for  lighting  other 
rooms  and  gallorica  in  addition  tu  the  reiidint:  louio,  till  then 
with  iUt  approAcheR  the  only  purl  lighted.  This  ha»  baeii 
c.^rril^d  out  in  extension  of  the  original  installation,  and  the 
lower  L:iLllcrio«  of  sculpture  imd  Kx,vptiaii  anti-iuitie-^  on  the 
ground  door,  and  the  porcelain,  niedimval,  Asiatic  dapaneae 
galleries,  the  mummy  room,  and  the  gallerv  of  uncivitiaed 
toob  awl  implements  shone  brilliantly  uudct  tlio  \>\*r*  of 
the  electric  light,  while  cnimis  of  the  nKtst  diitingnisLbvl 
in  science,  art,  literature,  law,  and  the  L*faurch — some  3,000 
in  all  having  been  invitol  wandered,  chatUnl,  aitd  admired 
the  treasures  in  ihcir  new  tight,  The  Uii)i»ai'c  arran^oil  in 
two  methods,  botli  arc  and  incaiidoscenl  being  employed  The 
arc  lamps  generally  are  hunt;  cloee  under  the  roof,  and 
distribute  a  softv  brilliant,  and  steady  light;  in  the  sculp- 
lure  gallarv  these  have  u  )Mrticnlarly  good  eflrcl,  pr'me 
a  crisp  ami  clear  Hp|>eat-ance  to  the  xtatite*-  In  some  of 
the  long  galleries  toe  itic^ndcFceiit  Um|Ki  arc  ntn);od  in 
lonj:  tovf%  close  together  ami  near  the  mling.  with  little 
liorcelain  reJIectoru  above  Citi^b,  thv  l>aro  cop|H)r  strip  being 
ntn  from  end  to  oud.  Porcelain  awilchc6,  to  Iw  lunieq 
only  with  a  key,  are  fixed  upon  the  walU  at  the  ciidi  uf  the 
ualierics,  The  light  is  full  nml  ample,  awl  nmurkably  wall 
distributed. 

The  iHiblic  gsllerios  oa  the  ;n>utid  flmn  aru  ligliteil  with 
<>9  arc  iam[M  of  various  powei^,  wliilo  on  the  upfwr  lloor 
there  are  u7  arc  and  Ctii  ^low  lam|K.  In  addition  to  those 
there  are  live  large  an'  hiiii)ni  in  the  iu.ulin^  nxim,  six  ia 
the  courtyard,  and  iipwanU  >if  I'OO  gl»M  lainiM  in  theulHcat 
and  t>un8aa>  The  total  current  re  inirol  l<>  work  the 
whole  of  taa  iampe  is  nearly  I,:t00anii>crc«,  withan  K.M.F. 
uf  1 1  ."i  volt«  at  thi!  lump  termiii  <b,  and  this  oiit]Hit  is  |irO' 
dueod  hy  the  expenditure  of  nearly  ifio  iwako  horse  |Kiwar. 
Tho  cutTctit  in  ;^iitiral«l  Ity  f<^r  Siemen*}  >lytuiino  ma 
chines,  caich  c4|Mble  i>f  giviitf;  an  witjMit  ul  450  am|iareM  and 
l.tO  volts,  which  arc  connected  boa  general  awitchboanl 
in  the  engiiiei'oom  by  moans  uf  which  they  cui  tie  put  tii 
work  in  ixirallel  to  any  or  all  of  the  circuits.  The  switch- 
boan)  is  lltted  with  inatrunenta  indicating  the  current  given 
ofl  by  each  ilynanio,  and  four  circuitn  are  led  from  it  rotuxl 
the  Muaeum — two  for  the  upjier  and  two  for  the  lower  Aoor. 
The  main  wirea  are  laid  outside  the  building.  In  onler  to  eo 
sure  safety  and  to  gtiard,  aa  far  as  possible,  against  failttn 
of  light,  the  motive  jnwer  ia  in  duplicate.  The  four 
dynamo*  are  driven  in  piirs,  04ch  (oir  hy  a  aapante 
engine  with  a  separate  cotintenhaft  Each  engine  has  a 
aeporate  steampipe  in  direct  cniurounituition  with  lbs 
Iwiters,  aiMttbereuan  ample  ie«ervi.>  <if  Utiler  ituwer.  The 
jH>wcr  n(  the  engine*  and  dyiumfM  ic  ooadJTinten  that  each  of 
the  twosetsiecapabloof  working  the  whole  of  the  lamps  hi 
thosegallerias  propoaed  tohe  lighteil  nn  anyone  evening;  the 
other  setstandinghr  ready  to  work.  Further,  in  order  to  work, 
if  nxiaired,  at  hall  power,  or  in  ordw  to  proride  hali-light 
for  tJie  whole  of  the  galloriea  —which  light  should  auffice 
for  an  emergency  surb  an  midden  fug  or  aecMlent — the 
lamps  :irc  conne^ed  in  |ttira  allemalaly,  su  that  half  of  the 
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ninnber  httiiig  ctit  oft',  the  lighb  o(  the  other  h»lf  still 
remaina  fit-nly  diBLributwl.  Tha  engines  have  been 
nujiplie-i  iin.J  erocted  by  MeBSTs.  Marshmll.  Sons,  and  Co., 
Limited,  of  (luinsboi'ougb,  ami  tlio  electrical  work  has  boon 
exflciil«l  l>y  Messrs.  StemeiiE  Bros,  iind  Co.,  LimilGd.  The 
iti^ultntjon  bs«  Iwon  canied  out  und«r  iho  siiperviBJan  of 
Mr.  Vi.  IL  I'reece,  F.It>S.,  who  acts  us  oouaultin);  enginocr 
to  the  tniRtedM  of  the  Biiti«h  MtiKeiim. 

On  th«  dny  vi  JtiKpoctioii,  the  reiding-room  Wii»  olo«e<t 
ood  tbu  available  power  vraa  umh)  fot-  both  cuab  iind  weal 
wiiif^B.  The  instAllatiou,  however,  is  not  nt  [ii-essnt 
sullivienl  Li>  run  tho  whole,  nnd  iji  iiddition  to  cho  raaditif;- 
room,  M  ti.t  pioeont  it  is  int^ded  lo  run  the  eiut  und  vfwl 
vr'iTt^s  on  all«rikite  days  up  to  ten  o'clock  at  night.  It  Is  n 
[nly  whik'  the  woik  w:ts  L-oiit«iiip1ated  thiit  it  was  nob 
earned  out  in  it«  entirely,  but  this  will  come.  Tliv  authu 
ritioa  ond  the  engineeni  mny  he  ctiiigmtulatud  in  comhin- 
tng  to  obtain  a  mOHt  complete  and  sutisfactory  suc>iM)a8,  uml 
all  who  were  prcwnt  on  Monday  were  iiuaiiimouH  in  pniiw 
iuid  bopoful  of  the  immonae  addeil  usefulness. 


BATHURST'S  IMPROVED  BACK  BLOCK. 


We  iUustnibB  an  improvement  on  the  iletaiU  of  houHO 
iti8t«tlatiun  work  broujfht  out  by  Mr.  K.  Bathurst,  boirig 
an  iiupruYod  form  of  Wck-block  for  bi-ackuts,  switches,  cut- 
outs, or  ceiling  rwiM.  In  the  ordinary  btock,  coiisintiiig  of 
one  solid  piece  of  wood^  thi^  boA  to  W  j;rooved  hj'  tho 
worluneii  when  fixing  tu  tit  the  wiios,  uml  thu 
wires   themselves    lay  next  to  the    wall    or    plaster.     In 
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new  form  of  bxikblock  them  aiv  two  [licces  of  wood  ; 
till*  lower  Olio  (which  l-hii  be  of  cheap  soft  wood  like  thu 
ciuiiig)  is  tirai  faateacd  to  tho  wall.  In  thia  the  grooves 
ftirtbe  winw  are  already  niuili!,  and  the  bop  block  catt  bheii 
be  fastened  upon  lliis,  both  eavinu  timo  in  A.vitig  and  ollev- 
ttially  keeping  the  wires  oft'  the  wire  or  plaster.  The  cost 
is  only  '2'^'  {ter  cent,  alMve  that  of  the  old  block  and  makes 
a  far  better  and  niore  work  m^irilike  job,  beoides  the  elec- 
trical advantage.  It  would  be  as  well  for  the mannf acturei'H 
ot  woo<l  blocks  and  electric  contractora  to  invoatigato  bho 
advft»ta{re<  of  thiH  im|«roved  form. 


THE  STANLEY    CONSTANT-CURRENT  ALTER- 
NATING MACHINE. 


With  tho  constitntly  increasing  application  of  the  alt.er 
nating  srsbem,  anil  its  adnpUtion  lo  all  purposes  for  which 
the  continuous  current  is  employed,  it  i»  evident  that  a 
eorobuitrfurretit  alternating  machine  will  find  mora  than 
one  application.  The  pi-oblem  involved  in  the  construction 
of  such  a  machine  is  the  providing  of  means  by  which  tho 
alunuiting  current  gonemtcd  by  the  mnehtne  ohall  remain 
conaUut  under  all  loads  ;  or,  in  other  words,  by  which  tho 
jiOlefltial  generated  shall  be  appmiimHtcly  projiortionnl  to 
the  load.  This  hag  )>een  accompIi.<vhrd  in  an  alternating 
machine  by  Mr.  Wm.  Stanley,  jwn.,  whow  work  in  this  field 
is  already  known  lo  our  rcadet%.     Tho  ont;raYing,  Fig.  1, 


showttliamMbimm  outline,  from  which  it  will  be  seen 
that  tt  don  mt  difhr  essentially  in  form  from  the  alter 
nating  machine  already  in  existence.  The  field-magnet*  of 
alternate  polai'iby,  N,  h,  are  excited  independently,  nnd  the 
armature  has  polar  projections  with  latenlly  projecting^ 
lugs. 

The  esneiitiol  fealure  of  the  constriictiort  lies   in  the 
nature  of  the  windings  on  the  armature  jK>lea.     These  coils 
coudst  of  many  convolulions,  so  that  a  slight  variation  in 
the  quantity  of  current  (lowing  through  the  coils  produce*  < 
considerable  variation  in  ihe  am|>erc  tiu'ns. 


Fio.  1.  — Sunlcy'o  Oratuirit'Currcai  Altcmatinj;  Msahinti. 

In  the  operation  of  the  niiichiiie,  according  to  the  inven- 
tor, the  strong  tieldmagnels  tend  to  develop  a  large 
number  of  lineit  of  force,  and  the  alternate  current 
gouontted  tend  to  sot  up  in  the  armatui'u  core  linos  of  force 
which  oppusi!  or  sWm  batk  a  i>ortiun  of  the  lines  of  force 
of  the  liBlil-nuignet  ()olo  toward  which  it  is  moWng, 
thus  permitting  only  a  comiKU-atively  few  to  Iw  effec- 
tive in  zenemtinj'  an  K.M.F.  in  tht!  ai-rnalure  coili, , 
These  two  tendL^ncies  Iv  (Mttabliuh  liiic£  of  force  mayl 
be  ci>ii«tdcro«l  as  the  magnetic  (totentialft  tif  the 
lidd  and  aiiiidturc.  Tho  exccsa  of  tho  magnetic 
|H)tontial  of  the  lluld  nlxivir  that  of  the  :iriuatnrc  M  thtl 
lime  wh<;n  the  lioUI  |>oIo*  are  cSettivo  in  sending  linos 
of  force  through  the  antiaturc  i^orc  is  that  which  is 
ofteclive  in  producing  E.M.P.  in  the  armature  cods.  The 
number  of  lines  of  foroc  resulting  from  this  difference 
of  maguotic  |>etentials,  and  which  arc  thus  DfToctive  in 
developing  current  in  the  armature  coils,  will  remain 
approximately  eonatant  so  long  as  tho  raai-itanoe 
oiTei-ttl  to  the  Hofi'  of  tho  current  on  thv  work  ch'cuit 
rvmains  constant :  but  lis  thu  rcai^tancc  increaaos,  thsj 
tenduncv  of  the  armature  current  tu  \m  iliminished  will 


^ 
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Ifia.  8.— SUnlcjr'sConatant-Carmtl  Alt^rnalinf;  Muhioe, 

allow  a  great  number  of  linos  of  force  to  cut  the  armutiire 
coils,  thiiH  increasing  the  B.M.K.  sufficiently  to  hold  the 
current  approsrimately  at  a  predetermined  ^-alua 

In  practice  there  is  a  slight  ilecrenee  in  the  cun'orit  unless 
certain  compensation  ts  secured  by  other  means.  The 
shilling  of  time  of  development  of  maximum  jiolarisation 
of  the  armftbare  with  referenee  to  the  jnasago  of  the  arma 
ture  |H>Ica  across  the  field-magnet  pole*,  by  changes  in  the 
resiatance  of  the  armature  circuit,  is  effective  in  producing 
the  compentalion  ;  and  in  practice  euch  shifting  may  be 
made  of  sufhcicnt  effect  aa  to  render  the  current  very 
nearly  constant  in  value. 

In  order  to  obtain  the  full  effect  of  the  counter  inllaettce 
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'of  the  shifting  of  time  of  nuixlmum  nuijnctic  potential  of 
the  u-tUMtiire,  tb«  Uteral  Mangos  »r  mgti  are  providad. 
TbcH  fliicompku  stub  a  portion  of  the  armature  periphfiry 
u  to  affbnl  a  mora  or  )au  (jerfoct  |)>tli  for  ttio  lines  of 
forco  of  the  Ketd-nuigriet  fi-otn  one  pale  to  its  neighbour 
vrhoii  in  c«rU>iti  posiliotis  of  the  annattire,  ai>  nliown  in 
Fi;;  i.  It  tH  ovident  tliu^t  liy  ibis  coiislruclion  a.  leudtir- 
placeiiiuiiL  (if  the  pha«u  of  the  armature  luagnetiBEtion  is 
neccMarj-  in  order  to  produce  the  required  opposition  to 
Ihti  tielil  magnetic  potential  to  stem  back  the  lintui  of  foixe 
and  prevent  tberii  fram  Lhroadlng  the  armature  coils. 

In  prActico,  Mr.  Stanley  bu  obtained  excellent  resulta 
by  flQipluyiog  »  field-magnet  with  eight  ]x>let  and  with 
a  cvlindncal  opening  l^,*(iD.  in  diainotAr,  and  llin. 
in  ietiph,  the  core  projections  being  about  3gin.  ihitV 
and  having  their  enaa  uerelled,  the  width  of  the  face 
between  the  eAttm  of  the  beveli  being  l^in.  These  polo* 
are  each  wound  with  9S8  turns,  m^kiitg  a  total  of  4,704 
tunia.  The  siw  of  wire  Ja  No.  1 1.  The  armatuiv  la  also 
inailc  with  Ri>;ht  |mleii,  and  is  lOJin.  in  length  and  lA^in. 
in  ilianiL>t«r.  The  width  of  the  iiole  cores  is  3in,,  and  the 
luga  pruject  I  in,  on  each  side,  making  the  total  width  f>iii. 
The  poles  arc  wound  with  seven  layers  of  No.  IC  wire.  '2it 
turoE  per  layer. 

This  mitchiue  was  run  at  1,4S!^  revolittions  per  minute, 
and  with  a  current  of  SA  to  6  amperes  in  the  HeM-magnet 
coils  yieldud  9  orSJ  aniiKrcK-itan  E.M.I''.  of  .1,«00  votte.^ 
EUttriaif  />'Wi/(New  York). 


PREDICTION  OF  WEATHER. 


M.  Luigi  Falmieri,  the  le<irnerl  director  of  the  obHerva- 
tory  of  VusuviuB,  has  mudv  himself  a  Hpecialiat  in 
questions  «p|)orUtin)ng  to  the  olectricitj  of  the  CJtrth. 
For  tome  foi'by  yenni  he  hah  studied  this  qucstiun, 
and  hax  published  various  [npei-s  and  more  than  a 
hundred  n<'jt«e  or  memoirs.  Unfortunately  (or  science, 
he  hsi*  thought  well  to  publish  them  not  onh'  in  Italian, 
but  in  local  iiajwrs  having  naturally  a  rettriciecl  circulation 
Dr.  Albort  Knttander  kitm  in  Vitnt/ts  of  '2'>lti  Januiirv  a 
ffMiwi  of   the  resulta  obtained  by  M.  Palmici-i,  which   bid 

■  fair  Lo  prove  of  considerable  importance,  if  not  in  the  Iield 
'of  ciecLrinil  eiigineenng,  in  that  of  meteorology  and  the 

prediction  of  weather.     M.  Falmiori  indicates  first,  that  the 

,  potential  of  objects  which  exceed  the  height  of  the  sur- 
junding  earth  differ  fmm  it  in  sign,  in  fair  weather  lieiiig 

''iMgativc,  and  positiro  only  when  rain,  hail,  or  snow  fall 
within  a  certain  distance  of  ttio  observations.  Secondly, 
the  electricity  of  ohjecta  exceeding  in  height  the  surface  of 
the  onrth  ii  not  their  own,  so  to  E[>eak,  but  is  due  to  the 
induction  of  the  at^iionphere.  He  indicates,  for  example, 
that  if  Vusuvjiis  woro  negative  wliilc  Naples  below  were 
jKjsitHe,  and  this  woru  duo  to  dilT<Dronl  disposition  of  olet- 
tricily  on  tbeir  surfaces,  the  two  would  tend  to  l^ow  to^ot-hi^r 
and  CK(ualiai;,  whereas  thi*  Is  found  not  tn  be  the  cajw 
The  clwtricii-y  in  therefore  duo  to  indinction  and  \t  hO  niain- 
Jn*d  while  the  inductive  influence  is  i^teady,  changing  aa 

^ftebanges  M.  f*n1miori  has  repealed  his  ex|tcrimentA  some 
thousands  nf  times  since  1^60  in  vaiied  mannnrs  to  elimi- 
nate oiTors,  and  he  satisfactorily  proves  that  the  electricity 
of  the  air  is  contrary  in  aigo  to  (hat  of  the  earth.  The 
electricity  of  the  earth  is  positive  and  thai  of  ihe  air  nega 
tive.  He  gives  two  ex[)erimenta  showing  the  influence  of 
tite  natui-al  changes  in  the  utmoitphere.  A  platinum  cup, 
filled  with  water  and  thorou):hly  insulat«d,  i«  co[in(.'cl«<l  ti 

,  the  plate  of  condensor  electrometer,  the  wholu  ex|>aaed  to 

■  the  sun's  rays,  The  oraporation  reveals  the  presence  of 
negative  electricity.  Inversely,  if  the  same  cup  is  fille<l 
vith  snow,  the  dew  which  is  formed  produces  signs  of  [Kisi- 
tivc  electricity  :  the  conditions  of  succoss  in  the  cxporimcr.t 
being  the  use  of  the  condensor,  on  account  of  the  fKcblone^n 
of  the  iK>t«ntial,and  the  moat  careful  insulation  of  {jlatinuni 
cup.  The  (jueation  of  the  effect  upon  the  olectrieiiy  of  the 
air,  of  pUnt«,  trevs,  or  of  the  sun,  bus  also  been  carefully 
atudied,  atui  if  it  is  objcct^^l  that  these  discuuions  are 

kpurely  in  the  field  of  speculation,  M.  Palmiari  responds 
'''  ftt  m  these  electrical  indications  we  should  feel  the  most 
me&naof  the  prediction  of  weather.     In  fact,  according 


to  the  director  erf  thaVMnviaaobMrvatorjr.we  mint  discard 
our  old  friend  the  barometer  as  th«  indicator  of  weather 
changes  which  cannot  achieve  more  than  80  per  cent,  of 
success  in  prediction,  and  take  the  electrometer,  which  never 
is  found  in  default,  tie  argue*  for  the  cxtenNion  of  electro- 
meter obaervationn  at  numentua  stutions  with  instruments 
sutidaulised  to  the  ume  measure,  adapted  with  methods 
of  testing  the  varying  lavers  of  atmosphere,  and  believea 
the  time  of  abaolutc  prediction  of  wenthor  to  l>e  no  longer 
an  unrealisablfl  Utopian  dream. 


1889. 


McKKKK.  ,1.  G.  Stattkk  amii  Co. — Of  the  [irincipal  ira- 
provemen'B  in  the  manufactures  of  this  firm  made  during 
the  year  1889,  the  foUowinK  may  be  noticed :  For  lai^ge 
machines  for  low  and  moderate  teiuton  they  adopted 
the  single  circuit  field  magnet,  made  entirely  of  wrought 
iron  machined  all  over  Those  machines  ure  provided 
with  drum  armatures  and  are  ventilu.t«il ;  they  have  been 
m  succes.tful  in  point  of  freedom  from  hoting,  smooth 
running  at  the  conimutator,  and  high  commercial 
etliciency,  tliat  they  are  iTinstrucling  a  serive  to  cor- 
respond to  the  outputs  for  the  larger  eiws  -^iven  in  the 
catiilogne.  For  constant  current  and  for  high-tension 
machirios  they  have  adopleil  the  double  circuit 
Geld-magnot  and  the  i^tctional  ring  afmftture  (.loel's  pat«nt). 
A  great  many  machines  of  this  iiattorn  have  boon  built 
dunng  the  iHUit  four  yeiini,  and  the  type  is  admirably 
adapted  for  high-tonsjon  work.  The  above  two  types  of 
machine  are  intended  to  bo  stock  |xitt«rna  for  the  future. 

The  patent  constant-curreitt  machines  have  found  s  fair 
numl)er  nf  eiKpiirci's  and  liuyers,  and  a  largely  increasing 
business  in  tbcHC  is  cxpuctwl.  During  the  past  year  the 
firm  has  cnnatnicteil  a  pair  of  D.  H  size  (37J  units  each), 
and  believe  that  the  great  utility  of  constant  current 
machines  i*  gradualty  Iwcomiiig  more  rec<%nised. 

The  combined  engine  ami  dytutmo.  consisting  of  an 
impruvod  high  s|»eed  open  type  engine,  bolted  to  one  of  the 
standard  lyi>e  dynamos  )>y  leather  link  Mt,  and  tightened 
in  by  a  Hotting  ill  pultcy.  and  iho  whole  mounted  on  a  box 
bedplate  of  cail  iron,  has  been  successfully  iiitroduccil ,  and 
many  have  been  sold  and  arc  in  successful  operation.  A 
^itxit  pro(iortiun  of  the  ennr^es  nf  the  firm  have  been 
(levoLvd  to  the  perfection  nf  machinery  for  the  transmission 
of  power,  and  for  telpbt^^rage  and  light  ruilwuys.  Thsy 
bavv  constructeil  II  olectric  locomoti voa  for  telphoi' electric 
r«iltv;iys,  some  of  these  bsvinga  ti-atrtive  force  of  l,.'>{>Olb. 
on  the  di-awbir. 

In  alternating  niiichincry  they  have  made  improvcmenta. 
The  traiisformei's  used  for  the  lighting  of  Chclioaford  by 
Measrit.  Cronipton  and  Co.,  IJmiied,  are  Statter's  patent, 
anil  were  made  by  this  firm,  Mesers.  Crompton  have  been 
HUpiiUed  with  some  additioiml  ones  for  their  installation  at 
the  Itarry  Doi:ks. 

Tli«  niaiiufiu'lurG  of  alttnnatnrs  for  cGiitral  atation  lighting 
has  been  taken  in  hand,  fukI  several  arc  being  coiiittruct«ci 
forcentral  stationa 


INSTITUTION   OF    ELtCTRICAL  ENGINEERS. 


The  following  is  an  authorised  abstract  of  the  continua- 
tion of  the  discusaiori  on  the  preeideiit's  uddress  on 
"  Magnetism." 

.Mr  SiiKLvoiu^  Bii'WKU.,  to  reu|>ening  the  diicusgioa, 
said  the  address  was  above  criticism  and  required  no  com- 
menl,  but,  aa  he  was  greatly  intorested  in  the  subject  him- 
self, he  wiahed  to  refer  to  the  |n>rtion  of  the  pa|>er  {slip 
Kcvcn)  relating  to  the  influence  of  streaa  on  magnetiaation. 
If  a  long,  thin  iron  wire  bo  auspendod  vertically  and  sub- 
jected to  hori;!onlal  magnetising  forces,  its  cur>'a  of  mag- 
netisation, resembling  Fig.  I,  is  easily  obtained.  If  now 
the  wire  bu  stretched  by  a  weight,  the  curve  of  magnctisii- 
tion  rises  more  rapidly  at  first,  but  subsequently  bends 
over  and  cuts  the  ordinary  curvo  and  remains  below 
It  as  the  magnetising  force  increases.  The  point  of 
intersection      is      known      u      tbe      "  Villari      critical 
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imint,"  and  rbo  chnng*  in  the  relative  pertoeability 
w  called  tho  "  ViUari  reversal."  Convenw  efTects 
were  obt^iined  by  Jnule  in  1840,  who  gbowod  that  a 
bir  is  leRf^eneH  by  ma^netUntion  until  tho  mft^iitttiting 
(orce reacbes  a>x>iit  1:20  C.G.S.tinitfl,  when  no  fiirtber  elon^- 
tjon  waa  observod.  Jau1e'«  exiieriment  has  often  been 
npentcd,  but  until  comparatively  recently  no  one  neoma  to 
bavtf  113^  much  xr«ater  in<t;;notisin^  forces  thiin  thoso 
originally  empluyeii ;  tbe  speaker,  however,  has  aubjected 
wip«M  to  f'lrcBs  of  800  or  1,000  C.G.S.  unita,  tho  resnlts  of 
which  are  ahowii  in  tbe  diagram.  Pig.  A.  From  this  it  will 
be  Boon  that  for  forcet  above  100  the  elongation  diininiahes 
OS  H  incroflses,  and  eventually  mignetisation  Khortens  the 
hat.  Similar  ciirvea  frtr  nickel  and  cobalt  are  xiven  on  the 
aanie  diagram.  In  his  " AppticaiioDx  of  Dynamics  to  PhyHicH 
,  and  Chemiscry,"  Prof.  J.  J.  Thomson  has  Bhown  thv  elon- 
ntion  and  retraction  of  iron  to  t>a  cloeely  contiectod  witb 
the  Villari  roveraal,  and  Applying  a  similar  argument  to 
the  pro|)ertiei<  of  cflb;ilt,  >Ir.  Bid  welt  predicted  that  this 
metal  woiild  present  a  Villiri  reversal  of  an  opp08!te 
cbanctcr  to  that  obaorvcd  in  iron,  but  on  trying  the  exjie- 
rimont  the  revenial  wxk  not  found.  Probably,  however, 
be  bad  mi«underHtoiKl  Pn>f.  Thomson'i  argument,  for  ({uito 
rOcenUy  tho  latter  bad  predicted  a  Villari  revornal  when 
cobalt  was  compressed,  and  this  waii  verilied  by  expei^i 
ment. 

Prof.  Roberts- At'STKM  stated  that  there  were,  from  the 
point  of  view  u(  n  mcUlliirgiiit,  Rcveral  jKiinta  in  tbe 
adminlile  addreofi   u>  which  he  wnhal  Lt  .tirect  attention. 


ric 


The  president  had  said  that  wrought  iron  on  cooling  doea 
not  evolve  haat  as  carbonised  irons  do.  Prof.  Austen, 
faowever,  reminded  the  aociety  that  i!lectro-depofiit«d  iron 
(which  is  pure  iron)  do«>  on  cooling  down  from  l,200de([.O. 
evolve  heat  suddenly  when  tho  tcmperatare  falls  to 
fifiSde^.C',  This  pointa  to  a  distinct  molecular  change  in 
the  iron  itaelf  wholly  unconnected  with  tbe  presence  of 
earbon.  Tbe  prctidoot,  he  t&id,  only  appeared  to  recofcnise 
a  wnglo  critic*!  point  at  which  heat  is  evolved,  and  to 
that  he  always  applied  the  name  of  "  recalescence." 
Osmond  haR,  however,  shown  that  there  are  at  least  two 
perfectl)-  distinct  phenomena  which  may  be  observed  in  cool- 
fag  maasM  of  iron.  Tirst  there  was  th«  transformation  of 
hard  fi  iron  into  soft,  or  «  iron,  and.  secondly,  the  "  reeales 
eaoos*'of  Barrett.  Heat  is  evolved  at  both  points,  but 
tJie  first  is  variable  iu  |io«ition  according  to  tbe  chemical 
esmpofiition  of  the  mass,  and  is  that  at  which  tho  mu^- 
oetUm  reappears.  The  second  point,  the  true  recaloscenco, 
occurs  at » fairly  oonstant  temperature  of  about  fi40deg.  C, 
and  it  has,  Prof.  Austen  considered,  no  appr«ciable  effect 
on  tbe  magnetic  proiwrtJes  of  the  mass,  but  is  «seontially 
doe  to  a  change  in  the  relations  bctwoon  the  carbon  and 
tbe  iron.  Inferring  to  Dr.  lIopkiiiKnn'fl  remarks  on  the 
"  double  recalescence  of  Roft  steel  "  he  .laid  that  the  two 
distinct  evolutions  of  hout  wcrcdueto  totatlyditTicrcnt  causos, 
and  Dot  to  any  want  of  uniformity  in  tbe  mass.  .\s  regards  the 
prendent'n  statement  that  the  magnetic  properties  of  iron 
"ajipertain  to  tho  molecule,  and  not  to  the  atoms  of  the 
Busa,"  Prof.  Austen  asked,  Is  it  a  groat  stop  from  this  to 
admit  that  more  than  one  kind  of  iron  can  exist  T  formal 
iron  ma^,  beui^ed.  under  certain  conditions  pasa  into  an 
ailotrocHo  form  in  which  the  arrangement  of  the  atoms  in 
tbe  nolectile  fat  different  from  that  of  ordinary  iron,  and 


tbe  t^ysical  properties  of  these  two  kinds  of  iron  are  a> 
totally  distinct  as  those  of  tho  allotropic  modlHcations  of 
sulphur  and  phosphorus  are  from  those  of  the  elements  in 
their  normal  forms. 

Prof.  S.  P.  TiioMPSOX  said  tho  behaviour  of  tho  nickel- 
iron  alloy  reminded  him  of  a  specimen  of  natural  alloy  of 
■  he  same  two  meUkU  shown  to  nim  some  yearn  ago  by  M. 
Bocquerel.  This  differed  in  it*  msKiietic  propertica  from 
Dr.  Hopkinson's  aamplca,  for  although  it  was  non- magnetic 
when  first  obt«inea.  it  became  magnetic  on  being 
heated  and  allowed  to  cool.  Allnding  to  tJie  aup- 
pceed  instability  of  iron  as  mentioned  by  Prof.  Ewing,] 
Dr.  Thompson  said  that  in  a  paper  on  the  mechanism 
of  magnetisation  C'hwolson'*  had  arrived  at  some 
very  interesting  results.  Tbe  experimenter  endeavonred 
to  (listinguiRb  liocweon  tom|iorary  and  subpcrmununt  mag- 
netism, and  his  curve!  show  that  the  former  increases 
regularly  at  first  and  afterwards  more  slowly,  whilst  the 
liitter  makes  a  sudden  nso  when  the  magnetising  force 
reaches  a  certain  value  and  afterwards  remams  neariy  con- 
stant as  the  foi'ce  increases.  The  sum  of  the  two  effects 
gives  the  tuuil  magnetisation  cure  (see  Fig.  B).  Referring 
to  tho  question  of  "  iicrmeability,"  Dr.  Thompson  described 
a  simple  apparatus  for  meaauring  that  i|uantity  which  be 
had  recently  devised  (or  wortcBhop  purposes.  This  consiili 
of  a  slab  of  good  iron,  having  a  recUtngular  hole  through  it. 
One  end  of  the  hole  is  truly  aul-faced,  an*)  at  tbe  other  end 
a  hole  is  drilled  in  the  slab  paralle]  to  the  len^h  of  the ' 
rectangle  ;  through  this  hole  tbe  rod  to  be  tested  is  inserted, . 
and.  ita  faced  ends  rests  on  the  plane  surfsce  at  the  bottom  i 
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of  the  rectangular  bole.  A  current  is  then  sent  through 
a  solenoid,  surrounding  the  test  rod,  and  the  force  required 
to  detach  tho  rod  from  tho  surfaced  end  is  measured  by  a 
spring  balance.     Tbe  permeability  is  thea  calculated  from 

the  formula  ^--g-^-^,  where  H  is  tbe  magnetising 

force  used,  P  the  force  of  detachment  in  lbs.,  and  A  Lho 
ai«a  of  the  rod  enil  in  smmre  inches. 

Prof.  Ayrton  asked  Dr.  ThompAOn  whether  the  charac-| 
t«r  of  tho  surfaces  in  his  contact  affected  the  results 
obtained  by  bia  new  apparatus.  Ho  also  said  the  curves 
for  temporary  and  subjrermanont  magnetism  referred  to  by 
thesnme  speaker  were  very  interesting,  anil  had  a  practical 
Kignilicanco  in  the  construction  of  electrical  measuring  tnstrti- 
monte  in  which  (toft  iron  Ik  used.  Speaking  of  tho  magnetic 
properties  of  iron  at  high  temperatures,  ho  enquired  whether 
the  president  had  tried  if  thesis  proiterties  were  r^ained 
at  a  white  heat,  for  he  remembered  reading  in  a  pamphlet 
by  Dr.  WormwoU  that  such  was  the  case.  On  roughly 
trying  tbe  exi^eriment  by  heating  a  piece  of  irun  in  a  blow- 
pi|>e  flame  and  bringing  a  magnet  near  it,  be  bad  only 
found  one  out  of  three  pieces  to  give  any  signs  of  magneti- 
sation, and  of  this  he  was  tiot  quite  certain.  Another 
quRstion  on  which  ho  desired  information  was  an  aptMrent 
anomaly  in  the  magnetisation  of  two  iron  rings,  which  be 
bad  constructed  some  years  ago  from  the  samo  bar  and 
annealed  together.  One  ring  is  continuous  whilst  the 
other  is  divided  at  one  point  by  a  narrow  slit.  On  de- 
termining their  nugnGtisation  curvve,  tho  induction  in  the 
divided  ring  is  found  to  be  considerably  below  that  in  the 
whole  one  for  low  values  ef  the  roagnerisiDg  force,  but  for 
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largs  (orcea  tbe  inductioti  in  Ui«  cut  ring  is  decidedly 
greater  than  in  tbe  uncut  one.  Auother  curious  effetl 
with  tbe  Mme  rings,  Hn<l  which  hiu  hilherLo  renuined  un- 
explained, is  ihat  the  dfitliiL'tion  ol  tho  b!tIIiatitiga.iraiioi]ieier 
caused  b;  chan;dn^  the  magnetiaing  current  from  +  A 
(ain|»ere*)  to  -  A  is  ditTerent  from  that  itroduced  by  chang- 
ing il  from  -  A  to-t-A,  and  this  difforonco  remnius  hotr- 
ever  many  timet  the  revorsale  are  ntade. 

Mr.  Smcnbubnk,  alluding  Ui  Weber's  Theory  of  Mag- 
iielieatioii,  enquired  if  any  ex(>eriment4  hud  l>ceii  umue 
wiUi  the  object  of  vettint;  ihu  axes  uf  all  tbe  m^i^notii:  mule- 
lee  iiarallul,  luid   thus  reducing  thu  angle  of  the  cone 

'within  which,  for  a  given  magnetising  (orce,  they  trust  all 
}m.  Aa  a  method  of  doing  this,  he  nng^osted  liiat  a  wire 
he  Hubjectad  U>  totit^itndinitl  and  circular  inagnetiiiatiou 
simiiltaneoiulv'.     Referring  to    the    tenninology    of    tbe 

^^bjeuL,  be  utid  the  wonl  "  inaf^netiHation"  generally  con- 
reyed  very  vague  ideas  to  tlio  uvtTugc  mind,  and  thoii^lii 
ita  use  should  bo  avoided. 

Mr.  Trkeck  described  the  methods  of  tcn^liiig  nu^itet 
steel  iixed  by  the  Post  OOkc  authorities,  and  proitiiscti  to 
add  a  tabid  of  tests  to  his  renuirks,  as  printod  in  thu 
Jvmmt.  The  teats  are  made  by  two  methode— lal,  by 
determining  the  force  requiral  to  detach  aii  nnntituie  ;  anil 

kind,  by  the  mugnetometor  mothml,  A  great  improvement, 
bo  said,  was  made  in  tho  magnetic  quality  of  steel  by  the 
addition  nf  about  3  per  cent,  of  tiin^!<l«n,  the  iiitlucni:o  of 
whic-b  was  briiii;(ht  into  promiiictii  nutico  by  the  Ah-arrn 
steel  cxbibitwl  at  the  I'ari*  Exhibition  in  1881.  SiKwikiiin 
from  the  records  of  the  I'ost  OfKce  UtsU,  he  wa«  aorry  t-o 
say  that  the  quality  of  magn«t  ateol  i«  «eriou«ly  deteritirat- 
inj5,  for  in  1883  rtoei  >;ivinj;  a  [i«rni,»rieiit  indtifitjou  nf  over 

K6,000  O.U.B.  units  waa  obtuinablo,  nhcrcia,  in  18KC,  this 
h.id  fallen  to  :t,700.  Recent  testa  show  a  still  furrhpr 
deterioration,  for  one  .qpeciraen  ffiva  S.ilSO,  another  1.91f*, 
and  a  third  1,411.  Tbe  subject,  he  thinij^ht,  rui{niro<)  tlio 
careful   attention   of    niaiuifac:turcrK,    and    he   hoped    that 

litntnediate  steps  would  be  t;Lken  t>i  improve  the  ipiality  of 
magnet  steel.  On  e.xaminiiig  tbu  numburs  obtitinud  by 
conlinentAl  ubtcrvers,  he  found  that  the  maximum  value 
bid  been  obtained  by  Kuhtruush,  and  was  a,UOO.  Mr. 
Freece  also  directed  attention  to  an  article  by  I'rof.  *IVovr- 
bridKC  ill  the  current  number  uf  the  I'lii/osupku-iU  Ma^iniii; 
which  gives  particnlurK  of  an  alloy  uf  nickel  and  tungsten. 
This  alloy  is  capable  o(  retaining  a  higher  degree  of  jier- 
maneiil  magnetism  lluin  ordinary  tiMil  steel,  for  the  maxi- 
mum induction  amounts  to  1,033,  whereas  that  fur  nickel 
'tlone  is  only  130. 

Mr.  K^'BRStnor  coEifirmcd  Mr,  Prcecen  leuurks  on  the 
deteriorating  quality  of  magnetic  «tee1,  and  Mtid  that  in 
testing  uogneta  he  found  it  very  ounv^nibuL  Ut  n»a  u  Lent 
coil  and  i^vanometer.  Kefornri>;  to  nomenclature,  Mr. 
Kvorshed  said  he  was  one  nf  those  who  thonght  there  ivtih 
no  need  to  uae  the  word  magnetiRiUion  in  itK  preHent 
ambiguous  sense,  and  that  the  ideas  of  [lobirity,  miigncttc 
moment,  free  magnetism,  utc.,  were  ttot  required,  except, 
perhaps,  for  permanout  magnets  ;  even  with  them,  now  that 
the  p'oaident  had  given  a  definite  meaning  Ia  "coercive 
force,"  this  value  of  H  together  with  the  pcrmuability 
teemed  u>  him  to  give  all  the  rieceMary  information.  He 
[mlso  thought  the  word  "induction  "  should  be  lichnod  to 
[nean  what  is  generally  calM  "  toUbl  induction,"  and  a  new 
Dan:e  should  be  given  lo  density  of  in<lucliun,  or  indnclinn 
pel'  unit  area.  For  uoma  lime  past  ha  and  bi^  colk-aLjuu 
Mr.  Vignoles  have  beeii  in  the  habit  of  using  the  wonl 
"Thomson  "  til  denote  a  line  of  tnrco.  bnl  they  w>iijtil  lie 
quite  tvillijig  lo  atlopt  any  other  name  which  wonUI  rrieut 
with  gertural  approval,  (juite  roccntly  ho  hnd  boon 
engaged  with  Mr.  Vignolcs  in  investigating  the  proponicmof 
ivon  when  subjected  to  magnetic  cycled  such  as  ociMir  iji 
ti-ansfomien,  and  hail  found  it  agreat  oonvcnionco  m  wind 
the  transfurmer  with  two  primariut.  In  one  of  ihcac  u 
constant  current  in  maintained,  and  thu  whole  cycle  [a 
obtained  without  reversing  the  testing  current  in  tbe  nth<  r 
coil.  SueAking  of  the  instability  refurretl  to  by  I'rof. 
Kwing,  ntr.  Evcrahed  wiid  their  results  gave  no  iitdicatinn 
whatever  uf  anch  a  phenomenon,  and  as  to  the  etl'oct  i>f 
vibration,  they  had  found  that  a  goo<l  l>low  with  a  bamnier 
only  prodiiceil  u  change  of  about  2  per  cent,  al  tijt;  nioal 
sensitive  jnrl  of    tbe  curve.     Prof.    Ewiiig's  results,   he 


ventured  to  think,  might  be  due  to  want  of  endlessness  in 
the  specimens  tested. 

Some  discuwion  took  place  Iwtween  Profs.  Aykton, 
THOMPSON',  and  Perrv,  and  Messrs  EvKlisitKD  and 
VloKOLES,  as  to  whether  there  was  any  advantage  in  having 
two  primaries  ou  the  transformer  u«ud  in  the  experiments 
oil  magnetic  cyclua,  but  uu  \ery  clear  under«tatiditig  was 
arrived  at,  excepting  that  the  latter  gentleman  consiuored 
it  much  more  conveuienL  to  cbangv  the  magnitude  of  a 
current  than  to  reverse  it. 

Mr.  A.  P.  TnoTTKR  aslted  the  ijroaidont  whether  the 
sample  of  nickte-iron  alloy  whose  propertie.i  were  roprescntcd 
in  Fig.  1 1.  w;w  unique,  or  whether  other  alloy*  have  Wen 
found  to  ^vo  similar  rosultt.  The  remarkable  pGcnliantia« 
of  this  fl|>ocimen  suggest  the  possibility  of  cnp]>cr,  lead,  etc, 
being  cooled  low  enough  to  hecorae  more  magnetic  than 
Mr  I'reoe's  magnetic  atoel. 

The  Pkksidknt.  in    rejtlying    to    Sir   \V.    Thomaon's 
remarks  on  rwaleacenco,  uiii  that  on  heating  the  metal  a 
conHidcrable  absorption  of  heat  occurs  at  alxiut  30deg.  C. 
above  the  temperature  at  which  recaleacence  utkes  place  on 
cooling,  but    hia    experimont^    uroveil    that  tbe  cbaDgea 
in   the  magnetic  properties  follow  piecisely   the  abeorii- 
tion    and    libemtion   of    heat,    Iwth    in    ascending    and 
descending.     IU>feiiirig    to     Prof.     Ewing't    remarks    on 
what  he  culled  the  "  nysteresis  of  nickel  steel "   shovn 
in  Fig.  II,  Dr.  Hopkinson  said  he  thought  the  word  hys- 
teresiB  not  very  a|)|iropriate  when  applied  to  this  pheno- 
menon, (or    ho    considered    the    peculiarity    more    ana- 
logoua  to  change  of  state  from  liquid  bo  gaf,  (HT  viee  tersa, 
as  in  the  ca.ie  of  water,  for  example,  these  changes  can  be 
considerably   I'etArdeii    by  ndn|>ting   miitabie  precautionii. 
Prof.  Koberts-Auston  had,  he  said,  alluded  to  the  lilwration 
of  heat  when  iron  changed   from   the   non-magnetic  to  thu 
inagnetio.  Rtate.    The  phenomena  accom|)anying  this  change 
ncemi»l  to  him  (the  ptvnidont)  lo  b<!  analogous  to  "  boiling 
with  bubbling,"  where  the  Uimpurature  of  the  liquid  is  firat 
raised  considerably  above  the  Iwiling  point  and  a  Biiddeii 
libciation  of    \ai)0ur  brings  down  tLe  tum}>erature.     A« 
rcgar<l8  Prof.  Ayrton'a  question  relating  to  the  return  of 
the  magnetic  property  at  high  teniporatitres,  he  could  only 
»uy  that  he  had  not  observ^  it,  but  the  greatoct  tempera- 
ture attained  in  his  experiment  wa«  about  950deg.  C.     To 
vxiM»riuient  at    higher    teni{>ei'ature   was  a  very    difficult 
matter,  for  copper  is  then  n&tr  its  fusing  paint,  and  platinum 
cannot  be  used  Wcauae  at  thi»  teni^ierature  it  decompoaes 
the  silici  of  the  asbestoe  u>»ed  tu  insulate  the  magnetising 
and  tost  coila,     He  could  not  offer  any  explanation  of  the 
observations  on  the  iron  rings  doacrittod  ity  Prof.  Ayrton, 
and  for  tbe    present    must    regard    tlicin  as  aiiomalous. 
Koforring  to    the  roviitiun    of    terminuiogy   auggoated  by 
several    »^]>oakerH,  Dr.  llopkinson  thought  there  was  no 
neceimity    for    thi.i,    for    the    tcrma    "pole,"    "magnetic 
moment,"  etc.,  were  most  eouveiiieut  when  talking  of  per- 
manent magneix,  whilst  "induction"  and  "i>erR)oabihty" 
wore  (irefcrablo    when   thu    magnetisation    of    iron   was 
under     discHBsioii.      In      reply     to     i\r.     Trotter,     he 
said      that      many     other     alloy*     had      l>oon     tried, 
and    arte    s|iocimen    of    nickel  steel,    containing     ^    }»er 
cent,  of  nickek,  gave  very  similar  reaulls  to    that  shown 
in  Fig.  IL,  but  the  range  between  the  critical  temperatiireji 
waKcansidciably  shorter,  thui^c  tcnqrcrnturcs  being  6r>0di'g- 
C'.  and  dOOdeg.  C,  re>ii)ecttvcly.     Tlie  Kame  sample   tested 
for  recaloscenee  was  found  to  boat  about  800dog.  t'.,  and, 
on  cooling,  beat  was  liberated  about  C-'iOdag.,  Uiua  showing 
tbe  close  connectiim  between  thu-M:  phenomena  and  magne- 
litiabiliiy.     Hineo  last  meoting,  he  hnd  teste^l  the  vaiiation 
of  specific  rcaistance  of  nickel  steel  with  temi>eraturo,  and 
found  that  a  considerable  reduitinn  was  produced  by  cool- 
in]}  it  in  solid  eiirbonic  acid.     On  hc.iting,   ilk  rvttslanco 
increoscil   slowly  and   uniformly  at   timt,  and    afterwarda 
with  increasing  vclouty  until   a  tum|Hiratiii-e  of  (iOOdog. 
was   reached.       At    this    temjrciatnrc   a   audden    change 
occurred,  and    the   r&ti^ttance  increased    more  slowly  and 
uniferndy  as  the    tomperaiure    roac.       On  cooling  thu 
specimen,    its    resisuncc    fell    imifonnly,    initil,    tit   the 
ordinary    tem[>eiatiirG,   it   retui'iii»l    Ut    in   initial    vahn-. 
The  whole  cycle  could  bu  repealed  by  a^^aiu  cooling  in 
carbonic  acid  and   proceeding  us   before.       Fig.  (.'  shifwi 
diagmmmatically    the    chamcUir  of  the   chanj;)}.      Utiier 
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sutnples  wore  t«st«d  for  Unsilo  etreugtb,  and  when  in  ibo 
oitliniiry  >U.tte  )^ve  All  average  breaking  aireea  of  50  tons 
per  B({uar0  ttich  with  an  uxttiiimoii  of  30|)et'v«ril.:e[)ecim«its 
which  had  bc4n  chilled  broke  at  $&  tons  with  an  ezt^oaion 
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Gt  onl^'  S  [lei*  ceiiL  ThiR  fact,  he  tiaid,  wiw  of  vant  im- 
|>ortAtice  from  an  tingiriticrtng  point  uf  view,  for  if  aucU 
cbaagos  ill  the  nutiin;  of  u  mild  stcul  wcru  liroiif^ht  uboiit 
by  its  being  siibjectH  tcj  a  ban:)  frost,  the  coiisoqiionceK 
would  be  very  serioiin  if  itu«h  a  metal  ynrtt  used  iit 
ttructures. 


BRIGHTOH. 


REPORT  OK  THK  LIGHTING  COMMITTEE. 

Tltc  bllowiiiK  U  lti«  niport  of  the  LiKhtiuK  Comniitlcc  ai  to  tlir 
ovorhMd  biaIdi  «f  the  Bnitbtoti  Sltctric  LixlilinK  Ocimixiir,  aini  m 
tA  9*tnldttK  th»  {>ow«r*  oonf«rN>l  en  llir  Corporatfan  by  th>  llrigHiAn 
DMtno  Lioiing  OM«r,  1883. 

Hid  rJgiitiiig  Coniinltuo  n-i)«rt  ax  rollowH  i 

L— As  TO  THB  OvSGRRAn   Ma)M8  OP   mi!  ItRIIIH-raK    RlKCTnli' 

LinilTiSo  CottvASV. 

lu  iHiniiiaiKv  uf  tlic  resolution  al  Lho  oommitliw  uf  tlio  9cli  IWoiiiWi 
Iwt,  tho  M»yor  aixl  chkimuui  of  the  uoinaiittuo  ((^uuuillnt  Kwtrt), 
acooraiMUiicc  t>r  tb«  boroiudi  mDiDbcm,  tlio  Ri^lit  Ron.  Sir  W.  1. 
MuTwtt  Mil  Mr,  Oottld  W.  K.  Loder,  the  Town  Clwk,  »ivd  Mr.  .1. 
H.  ShooJbml,  C.E  ,  had  in  intvrviftw  vitli  Mr  Coiirlei»y  Uaylu  mJ 
M^crOirdsw,  nprmftntinB  tli<^  llnmni  i>I  Trail«.  «L  l!if  ulCc^iii  oT  llm 
Board,  oq  tli«  16tb  DaMOiW,  *nJ  urgad  upnn,  iham  Um  it<lriialjl>Knan 
of  petmittLngtfac^niunt  ■rrsngomaiitaof  uiccetiipnii}-  fur  thenifiply 
of  ofaotnotty  in  Dnghwo  to  rDcnun  uuduturboJ  until  >u<ih  tiiac  u 
tba  OorpcratioB  kav*  Uii  mutu  for.  anil  an  roMly  to  gir«  a  aupplv 
ondM  tat  powara  of  thtir  ard«r,  and  tli&I  at  tha  ra<|uut  of  tli«  Kouil 
Qu  rapiaainlilliiiia  ot  th«  dcpuutlan  warn  sn^ioiiMfinlly  erabodioJ  in 
a  latter  ad^rtHad  to  ihe  Board  by  ihs  town  dark. 

^niacoiiiiaillm  uow  niitiniir.  lor  [be  informahon  nf  the  Council   tin' 

Im  MlowinK  i*  a  no|i;  of  tlic  Boanl'fc  iiouiiiiiuiicAtioii : 

(Corv.) 

"  B<anl  of  Trade  [Railway  Dvimlmcnt),  l^tnilan,  H.U',, 
"Jaimiiry  15Ui,  1690. 

"  Krirtrie  iijrAf  .ny  Ad,  1868. 

^"BJr,— Wif.li  r*fennee  to  yoorlfltt»>rof  tho  2inl  io»t..  wxi nesting. 

onbclMirnrtliATown  Council  nl  Itrigbloii.  Hut  [li«  notiiv  wlilcli  tin- 

BoanJ  of  TmlH  [•ni[K)sad  to  ^ve  to  the  llriKhtoti  and  Hova  Etuctiii- 

,  Xi^t  Couipitiy.  Liuiilej,  to  tlif  cffoci  lliat  tlii"  ■ItwtiiiKiit  would  be 

)  COnpelltd  to  take -ttqw  la  enforce  tht  proTifn^iia  ol   swtiua   4   ut'  tlic 

abora-mctitipiiciJ  Art.  if  lliu  recount rin!t ion  of  ihe  pomiiaiiy  *  lini^s  in 

MCWdaac*  with  the  rc(iiilT«in«ntii  of  this  iliimrttiioia  ilioiild  not  bi- 

'  aeetptalad  vithia  a  jwriod  ot  tlirce  months,  shnuU  lie  liald  ovsi  for 

■  Ike  prvaunt,  I  «ni  lin-ottd  by  Hie  Hoard  of  Tiidit  tn  jwinl  out  thai 

tba  ttrobahlii  ofTvct  of  accixliug  to  tba  rwucst  of  tlin  Tnwn  Oaiincil 

«<>nld  be  ibnt  the  «ii.itinK<luigeroiu  <wauition  of  itm  *u|>ply,  wLioh 

Im)  beeo  tiuiuttil  out  by  the  inBpMtan  of  ihia  dopartiuvnt,  would  bo 

DoatiauM  fvr  a  longer  period  than  wa*  oont'<tnplntail  by  th«  floarit 

of  Tndt  t«  hv  tio«nu>r]r  lo  saablt  the  Mmpany  to  rnconiitninl  Ihcir 

"Aj,  howavar,  the  Tawn  Coum-il,  wliu  are  afquainlod  n-iih  ail  tlir 
airauuaUMM  i^  tha  f*M,  bid  duiron*  lliai  no  tuntiti  motion  sbeuld 
ba  takea  by  tUi'«  department,  tlio  Hoanl  uf  Tndu  will  dofor  t«  thcii 
wiahca;  but  llioy  must  at  the  aamo  time  pvinl  vut  tliat  tiic  Town 
Coyncil  will  idimt  a  Krart  r««pou*ibility  by  allowing  the  pruauc 
daamvui  condition  nrtlie  worlu  t«  continue  loofflt  than  ii  alito 
tatujBMeaeary.— lam,  sir,  jrauToUKlienlHrvaiit, 

(Signed]  '*HK!tiiY  0.  CALcaan-. 

"  TlitT  Town  Clwk,  Brighton." 


2.— A>Ti)  ExUUIIiilNa  TUK   I'llWCCB  CoilPlKltKI>  OK  THK  CODrOuJ 

rtt»ii  uy  tHK  Baioui'vsi  KLut-raiv  Liavriyu  Ohdkb.  1683. 

Ttie  powera  of  the  Corporaiiuu  to  provido  a  'up^  of  elcotrieity  for 
public  and  priratt  pnrpooM  w«ra  conlerrvd  in  183}  1^  an  order  of 
th«  Board  of  Tisil^  urant^d   u|>ou   the  nppliLntiou  of  lh.g  Council, 
ponniant  to  tlic  pruvUtutiv  ol  "I'hu  Kleclrb  Lfgiiting  Act,  1882,' 
wbleh  onlur  waa  Miuliiined  by  I'arliauient  in  the  «e««inR  of  Um  ata 
yiau-(lBa3). 

Tbr  nnh-r  in  rtiiittnl    "The    Brii{htnii  Elwttir   LiKtiliiifc  Onl« 
106S,"   and  it  onKta  that  tlio  ntvt  of  >upply  (mually  called  iho  cniiirl 

fiuUory  iii'<iai  "liall  Ik  tliv  (inrt  of  thv  borouxli  IraandeJ  on  the  north, 
iv  Ndiih-fclivf*.  liii  tlii<*Ait  liv  KaBtniTt.flt,  on  tlm  wiiih  by  tliu  Juno- 
non-roul  and  Kiog'^-ro*].  am^  on  ihn  wmc  by  Waflt-xtreeit,  an<i  that 
any  oll)r>i'  |Mrx  ot  jHrts  nf  thn  iHitnii^li  may  bo  ulili^  tn  the  nmt  nl 
stippty  from  tune  to  cimo  l>y  *|ie>'ial  rf-.wl{itioD  [laxwd  at  a  iiieiLiiing  cif 
tlii'CiiUiii'il  afUr  •Inunoti'ie.  and  (^onllrrnvd  ul  Afiirthtr  iiicvllu){  ut  tl)u 
Coiiiidl  livld  &t  nil  inturi'at  uf  not  I'Oig  llinn  out  iiionlli  aftiT  the  Aral 

The  tittivn\  Piir|><>ftM  Comniiltee  in  thtir  r#|KiH  dalml  23nl 
January,  1880.  rwom  men  ding  tli«  Council  to  t^fiiw  l)i«ir  eouMOt  to 
"Thu  r.Hitbltiii  iiud  Move  Eleolrtu  Ll)(ht  Mouply  Onler,  1889," 
apptii-0  fur  by  tUe  llriKblou  KWtric  liif{lillnj[  Carniany,  Liiniinl. 
.ilatrd  Ihut 

"Tim  powni^  of  the  ((^ruoraliun)  onler  liarc  not  hitlierlo  boeu 
irxerciicd,  ill  oonsctj  uencc  of  tin-  uuoprtainty  vurrouodiu^  ibe  >|UMtioii 
lud  liic  fo  .1-  that  worlc*  Fitnbliitltcd  with  a  tiew  ro  atlopcinK  \af  par- 
licuUr  Hyit'iii  of  liiipply  would  within  a  vhui'L  [leriud  IjsL'anta  qmIcm 
hv  ihr  iiii'oiilioii  tif  iiinre  Kiiitable  iiinf-'biiiury  and  aj>plUiK'int.  or  tfao 
iliw>uvi^ry  ofniore  fKionomiral  mun.n  ut  !>iipplyiii|[  AiKiiidly.  Qraal 
progTcJK  Itoa  licrn  madn  in  thrac  dirwlioiiii  linco  the  date  of  Ilic  Cor- 

gjraliuii  urdri  (1833)  «itd  the  cnuimittee  arc  of  opinion  tliat  tlin 
i.iiiii'il  limy  •lioi-lly  Ik-  ible  U>  commence  tliT-  iupply  of  elei?tricity 
iiiidiit  l-li-'ir  puw><rK,  without  in<'utTin|{  MrinQa  rilk  ol  lots.  I'bay 
learn  lliut  the  Corporation  or  Itradfonl  (wtia  alia  ubLainnl  ii  pn>vi- 
Moiiikl  iiM't  111  1£a5)  Lsv-n  n>i.-i-iuly  laid  down  rnainn,  and  are  about  la 
<-(iiiimviii:D  Iji  aiiiiplv  a  tiiiiill  •vtea  in  ibeir  liinTnii|{li  ii|.  an  wljniated 
<-Apltal  iJiillay  uf  iSO.OOO." 

It  will  he  teiii-inibereU  that  in  Uny,  IBS9,  Che  Uoard  of  Trade 
rfFiiHMt  ■III'  appliraliioit  ol  the  ootiipaiiy  abov*  rafoniiid  ti>,  tn  oon- 
tNiiienm  ol  iho  iiiiJ«rtakiDg  ffiven  to  ihn  Raard  on  bi^half  of  tha 
CarporatiMU  chat  ibty  would  liiemMlvei..  within  two  yean  provid«  a 
fiitp|ilv  i>(  clei-Lri'.iity  to  tlie  inhubiianta  of  the  horou^b,  and  I  hiti  tlie 
Cotinni,  wilb  the  purpojc  of  I'edoutnini;  thai  promier.  >iii)iHUi|Uuntly 
aulhnnHeil  thin  I'nmniittve  to  i-uiiniilt  Mr.  Alioolbrtd,  0.  S.,  the  oImi- 
trical  CTii)(inecr  of  the  liradlord  Curjwi-alivn.  witli  v  vigw  Ui  lii*  a4via- 
iiiu  111.'  roiintil  a*  to  ihi  most  jtdenahle  ooarH  to  pursn*. 

In  puminuieo  o.|  lUm  authority  tlie  ■.-ooimitiee  hav,^  ha.)  lAreral 
I'liiifrnincea  with  Mr.  ShoollneJ,  ami  be  han  |ir>->ent»<l  tii  Itiein  tba 
rnH'Oirin^  ri'pDrt  : 

(Copy.) 

"Uonovon  op  ItkioaroK.— Ki.im'HiciTr  ijuprLr. 

'■Thi-  Town  Cleak,  Bri({htan:  Sir. — In  aL-cordanL'B  with  your 
inxtriii'iinM,  'to  tdviee  tbn  I'nri'ontliuii  u  [<i  Uie  Iviuit  i:our9e  to  pur- 
in*  ill  iiiilvr  to  iJiOTldo  a  Mipplj  of  climtrieity  for  the  Loroueh.' and 
in  coufoniiiLv  with  the  condition*  of  'The  ItriKhton  Kle.;t(ie  Lighting'] 
Urder,  1883,^   I  h^n  lo  Mibiitit  the  fillowinj!  psmarki ; 

"  It  may  be  nicntiontd  intrmlui-turily  thai  in  1885  onlv  a  few  lowna, 
of  wltich  ftrijifhtau  wu  oue,  coiiiidemr  it  adtiaable,  and  ■vem  naoM. 
tsry  ill  thi'  iiitvreat  of  their  latarajen.  that  the  loral  autliority  should 
jticit'bi^c-uiiie  tbr  <o1e  luthodiy  for  the  mppty  of  eWtricity  ot»  ita 
iiiunivipul  arm. 

"  Ni>w  liow»ver,  al.iioul  all  lhr>  Uiar  town*  of  Uieat  Britain  ha*e 
dcci-lrd,  alimiHt  iiii*nliitOit*ly.  tbatoueh  authority  xhou Id  be  rotatned 
liy  tho  muiiiai{ial  body  itsell.  and  not  Im>  allenvd  to  pe.«a  even  temfio- 
rarily  into  th*  iiandi  of  a  L-ompsTiy. 

"The  Cor|HiTatlunii  i>f  MiiiiuhtHlor,  Mottinghain.  Olitham.  Itodforil, 
Iifici^ler,  Itirkenhnad.  Hlieklmm,  Harrogate,  WolverhainptoD,  York, 
Mid  many  ntlii-m  are  applyiuK  this  year  to  Parllanwul  fut  fowers  t« 
U<x>nir  clic  atithority  for  the  supply  ol  elcolricitj  in  Ui«ir  t««i>«ctive 
i.iiwim.  In  riut,  ibe  nnniiicr  of  large  tnwns  who  are  not  m  ({oibj;  (* 
Ti-ry  iimall. 

''TI)u  chief  rnamra  br  tliw  very  marked  alteration  In  the  opiBian  of 
local  aiithoritiem  neonin  lo  t>r.  iliat  tbey  coiiatdcr  il  would  be  lilfhlj^ 
iiii'jiiillcial  lo  the  intcrrata  iif  ih^ir  own  ntcliaycrt  to  allow  n  boiiy  ol' 
iiiiliviiluaU.  IniiliiiK  foi  their  own  pruSt,  miS  in  (n^ny  y-it-ma  foreim  ta 
ttic  itinii,  lo  Ui»tn':  tor  a  periu-l  of  years  the  mastaro  of  thelooal 
niillioiiiy,  luid  who  would  tT*i>niuaUy  have  U  purchase  back  front  the 
trtidcM  iVlr  own  rishU  over  the  town  ut  a  cuwlderable  coat  Co  tha 
riiiejuvi'r>. 

*'  Wlicii  a  loi'sl  AUlhtiriW,  as  ui  thu  oaae  witli  lldKbtuu,  deeidea  to 
carry  nut  the  proTurinna  of  ita  own  onitir.  lliere  rvuiain  two  coumM 
o)iRii  to  it.  Ut.  To  carry  out  and  keep  auder  ib  owu  control  tha 
vorlu  ndcosary  lor  the  iinpply  of  dettitcity,  in  the  same  way  that 
Coriioraliun  gas  works,  or  watar  worki.  are  ottried  on  ;  ot,  2nd.  To' 
.roiiirdct  u-ilb  wtiiP  iini-aCo  indindiiali.  or  linii.  to  tupply  for  a  certalB 
liiiiii  vln<irivity  to  the  town  at  ih«ir  own  coal  and  riik,  but  nibjout  lo 
tht'  ruiidiliiin*  intpoatil  npon  tbetn  by  the  local  autliority.  Or,  ia 
otiii-r  vrorda,  to  farm  cnt  Oic  supply  for  thu  term  indioatoj. 

"  ThciB  would  atill,  dwj.ite  oooditioni  lo  the  contrary,  remain  iu 
the  Ultvi  Da«  to  the  local  authority  a  certain  amount  ol  riik  and  of 
iiu|.nnj>ibililT  in  the  event  of  the  inability  of  the  (.wilractont  to  carry 
(•lit  •  IT<«iiveTy  the  inpply,  and  likewiaa  ax  to  the  ooodtcion  and  (ioiaei 
ii(  thr  inxlalUtirin  fur  coutiniianM  ot  work  at  the  termination  ol  the 
riiiitrai't.     Itoih  ol  ihoie  uiutLcnt  would  wean  outlay  lo  ibt  fBle)i»eia. 

"  Tlii-iT  etill  eiiaU  iu  noma  i|UBrlcre  aa  itupniwaB  that  a  local 
aiilliority,  by  aJoptiec  lb*  llmt-namod  conrat  (that  of  carTjii));  out 
il»  omi  »upply)  are  riiking  their  rawjjjer^'  money  in  a  coBoern  of  a 
taotaiire  coarwtar,  aad.  where  Ion  mi^ht  eneua  for  a  citne  at  fit 


98 


THE  ELECTRICAL  ENGINEER,  JANUARY  31.  1890. 


"Tlid  only  MttuI  anawrer  («a  hr]  to  llila  Um  in  tlie  rwull  of  tha 
irorki  laiO  iowu  by  tlic  C'orparktian  of  Dr*d(onl— th«  ocilj  oarpora- 
tioii,  ii|<  lo  Uia  |>rcMiit,  iri>D  ai«  ilitimwlviw  Mrrj^ina;  on  tta  dliUibn- 
lioliof  tlitir  »wn  tuEiplj  of  nlecthoitj'.  Tha  iaBUlMtloo  (>n«r  beinK 
«(<11  ronilmeUtl  Uii  nAiultid  Av>r  in  a  gt^  wotking  conditiAti  by 
tboTonshly  nliabli!  i^nnlraotora)  I*  Iwliig  workad  wjiu'^lj".  "inl  wilh- 
aii[  dtlCoiiliv,  by  ibc  Cur|>umti(iii.  ImlonI,  with  iiiiidi  murv  ea«ci  aiid 
wilb  A  mnsIlBr  klftfl  ihin  uotiM  bp  the  raxc  with  gai  work:*  Cftpabie  of 
proilmiiiit  the  utnc  amnLint  of  lixbt.  Tliv  dtmM'li  fain  "iippiy  of 
Bloctrii'ity  there  nio  alrtady  jcicater  than  the  present  itknt  can  mp- 
lilj,  \3<i  th«*«  dtiiiRTida  ai4  couttantly  inciwaiDK  ;  wnilo  to  tatitfiaii 
ar«  tho  Corjicirfttinn  IhcnuiolrM  with  tUr  iiircttriKiit  of  lb*  lint  in«<al- 
insnl  of  capital,  Diat  tb*y  hiT«  deoided  to  nior«  than  double  it,  bo 
licUu  rUk  do  th»7  consider  it  atUutbed  to  Itie  iinilerlakiug. 

"  MODK  OK  SUFFLT  BKST  SriTED  TO  BRIdHTtlX. 

"  Thtri  at«  two  iiiPthoilii,  or  '  tjrsUma, '  ai  th^j  an  larmtd.  in  njc 
Willi  ci^nlTal  Rtationi  fbi  the  ;^nertltun  Anil  tba  iiutne()iient  diatribn- 
tioD  of  Ihc  eloclikiLl  eutrity.  Tham  ai«  kiiuwii  aa  '  the  conttnuoui- 
cuiteiil'  Hyateiij,  ami  '  llio  aUeiuaitnK'Ciiricnt '  syiteiti. 

"  Ii  may  Uorc  be  nitntioiied  tbat  tbo  worili  'uurtciil'  ami  the 
'  H"iv  *  tHiTeof,  itill  popularly  uwJ  in  tiiflnking  •>(  cl«ctric«!  nutteri, 
aT«  ii'^t  iut«od«d  to  muii  anyaotnal  tranilftlion  of  niatlar. 

"Tbooe  wordN  imply,  more  [mciaely,  that  Ihr  tnatm-iilu  foniiiDg 
thu  lunilnotiiig  wirasftrc  tbrowti,  by  th*  oxi^itinj;  nisgntiliiiin  of  tlin 
■lyiiairio,  liito  a  temporal^  anil  iinxtablo  condiiioii  of  duturbaiiM,  tmL 
llial  lliiit  artificial  coiiiliti"U  ii  coiiiniauii;aC«il  fron  ono  niuler^alc  to  its 
tioifchWir,  and  ao  throitghoiil  tha  Iso^tb  of  lite  conductor. 

"  Wbrii  thia  luatiuii  is  L-oulinuoua  in  i>ii» direolion  (du«  to  tbe  con- 
■Iiiioliuci  (if  tbo  djnmiio)  tbrr(A\ilt  it  p^jiaUrly  t«m)od  '■  onnLinuoaa 
enrmit.'  When,  bomrtar  (owing  ^giin  to  Ibo  oaiiiti  ii?linn  oF  a 
•sccind  dynamo],  tlie  tnotion  IcDgihwbe  aloiij}  tbe  oouduelor  ia  flrat 
111  oiin  dii'oulioii  ami  then  in  Ibt  uppuait«  untt,  the  reaolt  U  theu 
Icrtiii'd  •  uii  ttliciiiatluK  inirreul.' 

"  TliD  rOTciaalk  in  ilia  Utter  case  luudly  occur  aa  often  as  60,  SO, 
or  «V*n  lOO  l>mca  por  ocuoud.  It  willtn  roa<,liIy  uudciatood  tb^il  a 
ahock  U>  Iha  bnuiau  !:ykteui  rroni  the  latter  kitut  of  current  produfc*  a 
irnneli  whloli  i>  far  mor«  lerioiia  than  tbo  ithoc^h  froni  a  noulinuaui; 
ourrent. 

"TIk  ncojie  whidi  txhln  for  thf  ^t^licacion*  of  Ihcun  two  kindii  nf 
mrrr.iit  difTrn  (^ouiiilrrably. 

"With  the  'coDtinuou*'  then  ia  apparently  no  limit)  all  ttic 
otdinorr  ■(ii'licakiooH,  »uch  m  lightiag.  tranamistioQ  ot  pcwur, 
at«nge,  (lfl|«iiilian  of  rneta]*,  and  iiiaiiy  othnto  (nr  doiiniitu'  and 
Rvtaral  uu,  b«ins  inHuil«4.  While  with  Ibo  ■allninatiiip' th"  only 
applioaticin  to  wbidi  it  baa,  wo  (ar,  bo«n  toiind  anitabb  ix  lifibting. 

'*  tty  both  aystami  tha  cnnvnt  oau  be  supptivd  it  «ilhei  Ion'  prmtwre 
(that  IS,  at  the  prcasiire  rennlred  by  tlic  Buaid  of  Trade  I'oi  me  within 
houaea  and  otliir  preuiUaa),  vr  at  aaiuethiuK  sbuvc  tliit,  wlili^h  le 
tomtod  Idgh  gircasurv  ;  and  ivUi'.'h,  it  ouiv'imt,  uiay  r«iv  v>ry  uiiicli. 
until  itbacoimitito  jTCial  a«  to  l>«>MniF  fat»l  to  hmiiiin  lir«. 

"TItr  maon  lor  th«  niaoF  high  ]>rMBUip  currfnta  ItM.  itenvralli-,  tu 
tb»  [act  that  ai»iisid«rabla  amount  ufinurgy  L-an  in  thai  mule  I « 
courayod  aluDg  a  copper  coiitluutar  of  but  aniall  aactiuii,  atid  with  a 
corroaiMiiding  eooaoiny  in  the  mat  thnren/. 

''  liut  the  ni^h-prwB tire  turront,  Ivrnrc  l>riiijC  uhhI  in  lioiuv^  anil 
othrr  piviuisM,  ninnt  be  mluced  (o  low  pr<iiJ<iiir.  This  rediii^tion  i» 
«tfMt>a  by  mcaoi  of  iin*tiuiii«nlii  whidi  ar«  tinllai  '  traiiaroiuiii(i>'  or 
'  coiiVNlurt,'  or  >i;aiu  thia  uaii  hn  efTocted  wiili  contiiinoun  (^rruiitii, 
by  1IIFAI1X  of  Jitoratie  luitterieii. 

"ThrcMt  of  the  iwo  tint-nam^d  mdndngiimtminciiUi  im  faiuid, 
Uorrevrr,  w  bo  no  ronniJcmbln  (unVi  the  dist^iiceit  lie  very  Kicat)  an 
to  ucutfalUe  the  CG«u«iny  rlTri^teil  in  tbe  cvndnctoix. 

"  Witii  rrgaid  to  >t->ia^a  batterirj,,  limy  iiiny  lx>  loukud  UpAIi  a» 
innoh  tiioir  than  iiicr*  iMlocina  iniiiriimciitt^iw  lliuy  intmktiici  at  tlii> 
ttinn  tinier  ih(i  cnry  valiubia atljiinct  nfuociitiiuUttiii  '^f  •gi«rgy. 

"  Apurl  from  tlin  aafeRilanr  uhleb  lhi^*«  acoiiiniiUlort  tlt'ord  ivt 
agaiUkt  «c(i>u-iita  to  tho  cIccIiIl-  iiiachinerv,  llii^y  play  n  moat  iiu- 
poi'laiit  aud  economical  part  iii  the  teller  whliili  ibey  gire  to  the 
eugiu<>  and  dj'UBiuai  by  aUvwiiiK  tlivni  tu  be  atopiwd  ihiiiuK  ibu  iiiubi 
and  at  olb«r  tiiiiM  when  tbo  dtmau'l  for  thoaupply  it  btil  slig'it.  Tho 
rwntting  ocouomjr  uol  ntoioly  in  o^ial  ami  WBt«T,  mil  tunvt  ^xp^mlly 
in  wa^jeaand  in  diuiinution  Iji  tlici  niiiiibvr  of  the  olulT,  la  very  marked; 
more  nariicularly  as  eixht  hour  iblffii  are  iiou  &huiut  ueiiciaJly  ad- 
nitteil  Oil  the  Hcquct  to  the  reuniit  atrvkiuu 

"  liiaBiLtudi,  aa  with  the  alturuatiiijfcurrMit  ayatcm  nu  uHt  call  1m 
madv  of  atoca^v  batleriva,  il  fallo»ii  tUit  tli«  cngiuiM  and  oth-r 
jinuhinc-ry  iiiuit  iii>ci.«a«rily  Iw  ko|>t  guiiiKwiUioul  inlirruptiuu  duiiuj; 
tho  entire  time  that  thv  tu|>ply  is  iii-oIihI.  Tu  do  i  hia  with  only  • 
iiioiliTalr  ainouiil  -if  nii|iply  goliij;  uii  (la  is  ^\  eiallv  found  to  be  ihu 
caue  iluniiK  M  le»Kl  Rixtevii  uuL  vt  tbe  LAeiiLyTuUT  holin),  lieceaaarily 
ChraWB  u|Hiii  ihif  iiio-lc  uf  gBuorattuu  tit  ciieigy  a  Vi^iy  heavy  linandal 
burden,  whiuh  Uiu  I'uniiuU'iUf -our rait L  i-ratuiii  m(»j>  s  from.  N>it  l> 
■wak  ul  ilic  ad  iiiuual  inaoUiiiery  vrJiivb  mii*C  alwayi,  wiib  llic 
allernatiii^  »ytU>u,  i»  kept  leady  tu  guard  a^imt  wciileiiu,  or  (o 
enauie  tliuH  for  any  neceauuy  rejiainL 

"  lu  M>In.'tliig  till'  iiiude  r)riih|i|i|yiri^  any  artivlu  wbtub  may  liavii  * 
(X)uaid<Tablci  pultli"  deixaud,  thivc  tbinga— vix.,  aafcty,  ailuiilii-ily, 
and  Kciiiinl  utnrnlnew — am  inatbBi'i  whicTi  would  liaro  initoli  w<ij(nl 
in  iiiuhinx  the  nleutiou- 

*'  With  ft  pnbllc  body,  like  a  local  authority,  tfavac  pui"t*  thoubl 
have  I'otiHid Arable  weight  in  deoiding  on  thi  ■y>t«in  a|H>n  wUi>i:h  aii 
blaetiie  nupply  altuiild  hv  ditti'iliuinl  lu  (lir  uri'4,  uilhiii  i.buir 
jnriailiuii  n. 


"In  a  I»nn  like  Uri^htiiii,  HriiiTd  Lbn  dtataucca,  thi'iigb  in  K0ine<.'aiti>3 
iitaidcrabli:,  are  not  srutt,  liin  'eoiitiniioiia-ciirrenl    tysliMn  itt  Ion' 
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euuro,  ■nippleincutvi.t  by   aiMiliiKiUUxa,  would,  in   my   O|nuioii,  bg 
(t  aditcil  t(]  the  rofjiiirenK'nta  of  the  itihabilaiita. 
"  Of  the  MVtral  aiiu  available  br  the  ^Derating  atatiotis  whiob 
tK  ItMaptanUA  out  to  ma,  and  nhich  tn  tlie  [)ro)>erty  of  the  Cor- 


poratlon.  the  one  at  th«  rark-(lr?el  Dejiol  tcoma  anttabic  ;  more  ao 
than  that  at  the  wal«r  w<>rha  ou  the  Uin»*-raad,  wliuc,  althongli 
uii>rn  land  ia  arallabU,  its  puaitiun  IwtuK  m  far  avay  front  tbe  princi- 
|hil  [>arl  of  the  town  would  al  ]>ri<i'^nt.  at  lomt,  dimlnith  tt«  u<«rul> 
nn*.  A  Ibinl  atatian  in  tbo  nelghboiithooJ  cl  tha  QuoenVroad 
wuuld  be  inoat  tmeful  for  the  iiupply  of  the  w«tern  por'ion  of  the 
loicn.  Tliraa  ■talioaa  could,  if  deairvd,  be  uaJe  ta  aaalat  one  anolhor. 
It  nrould  hardly  l>o  n«G«iaaary,arev«nad*inbIc,  to  undertake  all  ihsM 
atation*  a!  one*.     EVnlmbly  nnr  only  would  be  ronuiml  at  firvt, 

"  On  approaching  the  matter  of  the  Korka  itbich  are  Qcotwary  Ivr 
tho  supply  of  electridty,  iLerc  ariae*  at  once  the  quMti^n  aa  t«  the 
]><i(tion<>  of  the  town  to  wbinh  it  ahonld  he  mipplied,  and  the  extent  ot 
lli»  supply  which  should  be  pravidwl. 

"  U  mil  be  niDMQbnwl  tliat  the  part  of  the  town  which  (in  tbe 
Uuaid  of  Traile  Blectrio  tightlii^  Order)  la  underukan  to  bs  Arst  »up- 
plied  with  e!«lrir!ty.  b  that  wbich  ii  Mtniniaed  beiwoen  Woat-stnott 
North -atrcul,  Easl-stivet,  and  the  Kltig'a  road  ;  nad  to  tlua  ili*tli«t 
iimat  the  lupjdy  be  Doooeoarily  given. 

'■  But  it  ia  erldent  that  the  town  ia  now  ri|)e  for  a  more  extandad 
■ii[iply  ouuide  of  the  ooB|>iiIaory  aru«.  Tbe  poitton  of  the  town 
Vest  of  Iliat  areaa«  wall  aa  that  eajluanl  up  to  Ihc  ea*l  aide  ofllie 
Old  tltcinc,  aud  extfliidiiig  Inmi  ibc  line  ol  Chiiruh-atruel,  Upjier 
X»rth -street,  and  Hont|iclic«-tcr[«co,  down  to  the  Kinjc'.iruaLl,  might 
well  be  iocliido-l  in  Ibc  area  of  supply. 

"Tho  cntira  distriluttngtytleni  (that  i*i  th«  network  of  raainx  to 
wbioh  ihA  hoiufs  ar«  directly  attached)  ahonld  he  upon  '  low  pr«a>nre,' 
a»  required  liy  the  lioanl  of  Ttixia  in  the  houaa^  iheinaclvoa.  Xot 
iiieiely  in  tlio  inioreats  of  ^nerel  aafety  ^lionhl  thit  Iw  don<,  but  alM 
tu  im[iln>  !)ublic  Lvinlidence  in  freedom  from  danger.  It  ahoiiM  ootlM 
fuTgoltCD  tbai  iiicrcaoed  coiilidonce  in  the  )>u))]>ly  lumiu  an  ailditional 
number  of  ciutoiiiartL 

"  In  adopting  mdi  a  ey>t«iu  of  <li>tribtttiou  it  ia  caeeiitial,  in  onler 
to  piT^ervean  uniform  rate  ot  preNure  orer  (be  town,  that  diatrioM  of 
roin para ti vet y  tmall  area  aliould  be  formed,  from  whii^b  thi>  electric 
(■nrrenl  wunld  bo  aui>plieil  dlr«ct  to  the  vonaDUueni. 

"OwinK  to  the  extreme  value  of  laud  in  IbeiniJdleof  a  large  town, 
it  ia  of  tho  nimnat  iin|Nirtanix  that  tbe  geiieratiiig  plant,  aa  well  at 
all  the  other  arrangcinenta  at  each  atation,  ahonld  lie  of  the  moat  eoin- 
nKt  foim,  so  oa  to  occupy  the  leaat  amount  of  ground  compatible  with 
dill"  fffici^nry. 

"  In vart^il- vortical  engines,  triple  oxpanaion,  working  at  about 
2001b.  boiler  iimBui-e,  and  driving aafih  ita  d^n^nio  diroct,  wouhl  beat 
ootnply  with  toe  abovn  condition*, 

"III  utdei  to  wcurc  thtl  those  unginrs  ami  dyiiatn'os  should  weik 
uudei'  laroutallc  and  rcunomical  conditions,  it  n)ii;bC  be  Jusirahlo  to 
make  iMiniv  dilForenL-e  ill  the  aiice  and  output  nf  thoa*  OD^nea  in  onler 
tci  meet  Ihn  raiyiiig  d«nuad»  of  tbe  tnpidy. 

"  Similarly,  lu  order  to  ensure  ilui)  effioioney  in  the  boilen,  both  u 
rugttitla  general  eooooiay  In  ateani  production  and  aa  to  rapidity  iaao 
licnng  (when  reijuirtd),  (t  U  probable  that  inont  tliau  one  type  of 
boiler  wrniM  have  lo  be  erected.  The  Coruisb,  or  tlle  linucaahira 
IhiIIlt,  {loancBKu  certain  advanlagi-a  in  iHiclaiu  cuuilitiuoa  ovcc  the 
tubulDtlB  bgilcr,  aud  vk*  vcrta.  Mild  steel  vhould  be  oiiipluyed  iii  tliU 
ooiiitiuctioo  of  these  bollen  whore  posaible, 

"The  deaigii  and  uonttraetion  of  the  nMiulaite  building  at  the 
sLu-t'ou  ahonld  lie  aui'h  aa  nol  muiwiy  tu  be  oilaploil  la  l\\e  aite  llaelf, 
bill  alaoto  bnmiitRil  irithniitinucb  altcmlton  toanioreextendodaupply. 
Tlie  TD'nro  miimially,  na  ibr  conditiotiii  nf  n  proper  aiijiply  lo  ibe  town 
wi>uM  not  aiiuit  ofany  intoiTuption  taking  place  in  that  supply,  in 
Older  to  allow  of  rooonatrui;!!!^]!. 

"  In  accordance  with  the  prcMdtug  niiiarka  an  initallation  that 
would  allow  nf  10,000  lb*(%p.  lamps  being  counorted  lo  it,  with  a 
iiuiiniuni  of  50  gwr  cent  in  uaa  at  one  time,  could  be  hid  down  fur 
tlic  iiippiy  of  electricity  to^thc  holism  and  other  nreinisca  not  nrcely 
In  the  com pnlaocy  district  llrs^^allled,  bnt  altio  ror  tbat  of  the  more 
exCtudcd  area,  «a  alnady  daacribed. 

"  Tbe  coat  of  such  a  nupply  in  wurkiu^  unlur  would  be  about 
£iO,000,  to  be  diaCribute<l  in  tbe  following  manner : 

'■Ruildinga £3.000 

"  UoilcD 3,800 

'-  Enginen 2,400 

"  IJyiuviuiia „, „......„■,.........  %8a0 

"  liistniinanUi     BOO 

"  Mains  and  disbibuting  wrviw  « 9,600 

■'Storsgebattories ..  £.300 

86.900 
"Uelura,  booM  Mrrkoa  tnd  ooatiagaiiiilM. 3,100 

£30.000 
''.ThiaHU|)|i1y  U'ould  he  available  l.brnuKbniit  the  entire  24  houni, 
nine*  atoiogo  batteries  are  included  in  ardor  tJ> c^iry  on  the  nnpply 
during  tho  Uto  liouis  «t  tha  night  and  of  tbo  early  morning,  when 
llio  demand  ha*  becoiuo  ao  aniall  aa  lo  make  it  deairabia  to  atop  tbe 
111  ginna.  anil  tlKm  diinintah  tlie  boura  nf  urnrking  at  the  atation. 

'■  Reapt'i^tiug  the  |iri"n  to  lie  fhargtd.  llie  provisional  onlur  allows 
7d.  per  unit,  nut  the  writer  does  not  ibink  that  a  biglist  ratd  than 
bA.  per  unit  would  be  advisable,  and  in  thu  he  iiiiito  agrnia  with 
some  Tvcont  icmutki  of  Alderman  W.  II.  Hallutt,  J>P.,  ou  the  aub- 
jcct. 

"  It  toay  not  b«  out  of  place  here  to  say  «  word  a»  the  term  '  nuiL' 
"The  'unit'  is  a  lueasiiiw  of  ouetgjr  intn)diic«d  by  the  BmhI  of 
Trade,  about  six  yo&n>  ago,  to  repraaent  1,000  voll-ampen)  (or  wait) 
huure,  aud  il  la  tnure  gonorally  known  iu  iuteinalioual  •oJeniillc  Ian- 
guM{e  aa  a  '  kilowatt.'  The  '  unit'  may  \iv  takuu  aji  thu  c<iuiv^Hl  of 
It  n.p.  houra,  ludicoted  by  tb<i  alouui-uiiginv.  In  order  to  arrive  at 
Dome  ooiupariaon  between  Uie  illuiuiuitliug  value  of  a  'unit'  aui  1,000 
cubic  feet  of  gas,  it  it  found  oonveuiciii  lo  uikc  the  Utter  of  1& 
candle  ilIutiiinaliBg  [lower,   compariiig  a  No.  b  gao-borner  witli  « 


16^p  iocftuduioent  luup,  Tho  result  bdnj?  that  the  consnmplion  a^ 
Ml  unit '  of  eloctrloitr  produOQa  u  much  light  u  the  coii»'it[[j>tinn  n( 
lOOeubocfMtaf  t)i*«lMv«gu.  At  the  abave-tiunoil  clar^  or6<l-  ilie 
onifwwiM  ho  |»id  for  »t  tU  nie  of  6».  [wr  1,000  cMb  f«t  of 
IS^.p.  gaa.  A  ohargs  of  M.  per  unit  for  thu  (ilertric  HU|i(.ly  wmiW 
«««inljr  be  «  low  one  ooDildtrtng  tho  ilintaiiM  thiit  Bripht*n  i»  from 
in*  oMi  (lUtricta,  aiiO  it  !m  a  i:barK«  irhiph  onght  to  attnct  mwivcoB- 
mitntn.     Youm  fidtlifiilly. 

CSiKnc*!^        "  JAMta  H.  finootRKKn,  H.I.C.E. 
"  n'MtminatoT,  December  31.  18S9. " 

Tli«c«iniDiti«e  hsrinK  iiivcii  Mr,  Shonlbrixl'*  report  a  ftill  andoara- 
M  oonndoratloa  an;  of  opinion  thu  it  i«  aflrisable  thcCoiiridl  ihniiM 
5«*?*^'***  o»rry  oot  the  ptv'itioiu  of  tbu  Curpontimi  CloctHc 
UghCinf;  Order;  andthacommittwanhniittlia  CoUowiug  rwommoDJa- 
noDM  for  Iliv  a[i[)ni*ai  and  nnnfiinialion  of  the  Counoil : 

i.  That  eleoliit;  lighting  »orV§  be  esttbllithM]  with  tho  ntcMtary 
plant,  machinery,  mil  •ppliances,  and  that  proper  mains  lie  IwJ 
latitr  \ht  public  •trrcts,  roi  the  siip|ily  of  oltclriditj  by  tlia  Coq'OrB- 
tioa,  for  public  and  private  puriKisi's  vriiliiij  tho  liorongh.  under  llie 
powers  flf-'ThftBriKb ten  EUdtic  LiffhlinK  Onlcr.  1883." 

2.  That  tho  «y8t«in  ul  mipply  lo  bo  n-lopted  shouid  be  llio  oontijiii' 
ont-Biwtent  aysleni  at  low  nrcwure   cotnljinoi!  will.  titor»p'  battorics. 

S.  That  thear«ao(Rifi[ilv<i'>lini!d  in  SohMittn  A  to  the  Brighton 
Electric  Lightang  Ord^r.  L8&5,  lie  cxtcniltvlliyadding  thereto  no  innch 
ofUie  borouj;!).  oulaUlo  of  mitl  viiroiindiuK  the  aiva  itf  Mipply  sn 
tldintid,  as  in  colouivil  lii-ht  pink  on  tho  plaii  tiibmiittil,  >oil  littt 
b«wwn  the  Msttrn  side  of  tho  Old  Sti^ipo  on  iho  ca.it,  thu  wrHL-rii 
boundary  ef  thfr  lKtr«tit;)>  ''ii  thn  wcxl.  thn  Houlhem  boHuJatr  of  tlic 
borongh  on  the  aoolli,  ntut  M  oii  1  (ml ier- place,  i!oNtp«li«(-t«ti»i:e, 
VpMT  Nerth-strut,  aud  C^itir::h-)itr«et  on  the  north,  tli»  hoiuox  od 
MUi  sidM  of  auoh  Mtrmttn  teing  iucinded  wuhlii  LIib  arnn. 

4,  That  worltM  for  the  »iip|tly  ot  *tectrii:Ity  within  ttio  citended 
*n»  of  supply  u  above  d«4iiuiJ,  anil  in  MctinlaiiM  witli  the  forflguiiii; 
m«li(ti«D>.  bo  forthwith  MtabUflhL-i  at  an  catinated  cont  ol  £30,000. 
and  that  the  town  nlrrk  do  apply  to  the  Loeol  UoTcruaitut  BoanI 
for  MHction  tn  borrow  th»  nUd  cntn  of  £30.000  on  Mourity  of  the 
oennral  dixtiict  latM,  the  Hme  to  he  n-ptui  within  a  p«nad  of 
Wynn. 

5.  That  tbe  couimiltee  reranimcnd  that  tho  prioo  to  be  charBcd  for 
■ay  electricity  whiL-h  may  lie  Kiippliod  by  the  Corporation  Khali  be  at 
thit  latn  of  6-1.  p«r  uuit, 

&  That  the  oominittirn  1)0  Hiithon«sl  lo  solcot  a  suitable  silo  or 
•itMfer  tfas  worki,  to  j-tuvidn  all  nvoenMry  inaclniiety,  plant,  uul 
Kpplianoaa,  ami  to  i.reinri'  tiiid  submit  for  thoappratal  of  the  Ooitnnil 
such  ronlraiitjk  ax  ilmy  think  nilviiitblo  fur  th<i  iiiiipty,  urrietioii,  and 
ooiiatruction  thori-nf.  and  for  lading  mains  uutt«r  the  piihliu  itlrcoti. 

Thv  comnulico  also  rqiuit  thai,  bsving  ■^^''d  nn  tlm  mIk>vi>  lecoin- 
niMutatioas,  th*y  tciiuc^ltd  the  Mayur,  tlic-ir  chairman  i'Ci)iLin.'IIlor 
Ktrart)  and  Atdirnis.n  Uallett  to  confer  with  Mr.  SliooIW'd  si  to  tbc 
temu  upon  which  hi»  ptofMsional  aenric**  may  Ijq  oontinand  to  tlw 
Corporation,  and  tlinK  ^ntlemen  have  pmnc-ntrul  thn  following 
Import: 

(Copv.) 

"3^>tk«  UfhtiTty  CnmmilUe  <•/  (A»  Town  C»uru:il  of  SrighUM : 

"OentJemi^ti,— III  acTonlanc-a  with  yonr  rofoiution  of  tlie  ISth  insL, 
we  havo  confermt  with  Mr.  Jaiiii'i  N.  SliOoIbrDd,  CB.,  ai  lo  thn 
ttnn*  and  comlilioiixnpnD  uhich  hliprorcHtional  Horricot  nmy  bo  re- 
tained lor  tho  Corporation,  aud  wo  tiud  that  Mr.  ShuuUired  in  willing 
to  nmlertalio  to  dcu^,  mixiriut^ind.  control,  Hiid  lie  i'i»  pjiiublo  for 
tli*  whole  of  the  work  of  tha  innbdlatioo,  and  fur  thrt>c  calendar 
months  alter  tliedelivBi'y  of  his  finul  ro|)orl  thil  tho  wofk«  Are  cnm- 

fileted,  for  that  part  of  the  borough  kliown  by  a  [MCik  Lint  on  ihi!  jiUn 
If  lie  is  allowed  the  a.wiitAiii:c  of  «  olorkof  (Iil'  H-uik.i,  t<i  \tt:  an|v>ini>.'d 
byblni  aud  piid  by  tlic  Corporatiou)  uikiu  ihii  letni.i  uriiit  ti-iti/  piiil 
acomuiisBou  uf  Hvv  (wr  ooiit  on  tha  purohae*  of  innjiinnry,  pUDi, 
aud  appliancce,  and  upon  woik  vxeuuttd  by  Irailoamoii  aniooniiaciurj 
in  eanneatton  thenrwith,  but  not  indudinj;  wiirk  doiio  by  or  tluou^^h 
the  Ootporation,  or  on  tlie  purchase  of  iluvi  or  of  Iniildiiig*  for  thn 
parpMMof  the  electric  supply,  the  fwiiiuiKKion  l»  be  inoluMro  of 
tmrnUiiig  exponsea. 

"  Verocomnemt  I^al  Mr.JaniiM  N.  Shonllirod,  C.B.,  be  spnotuiul 
etectrkal  cngiouor  to  llio  C')r|Hiratioii  on  tlio  tcruin  abovv  tDDuLtuuuit. 

"We  eUo  Tvcoiiiiiipnd  that  Mr.  t^hoolbred  Ijd  authoriuii  to  mlcct 
■ueh  a  anitabU  and  competent  mauuiolerk  of  tho  wotlm  (at  a  nUry  of 
£b  (wr  we«ll)  who  might  Wlerwardii  b-c  fit,  if  »pprorod  of  by  the 
ODundl,  to  take  cliaiHi!  as  local  duDirical  nnginecr.  — We  ate.  genclc- 
mn,  youts  laithfiilly, 

(!3i)[Dcd)  '■  Gko.  Mamvahino,  mayor. 

6rw^nf\fi"  JuBFj-ii  EwAnr.  cliaimno. 
.',UUUO«'  W.  H.  HALLKi-r." 

In  ooncliuiou,   the  committee  reconuuund   that,  the  arraogcueot 
mMle  witli  Mr.  Klioulbred  be  conllnnod.— ^o  bohalfor  the  couiiiittoe, 
(Signed)  Jusei-ii  Ilwaui',  chairman. 

Town  Hall,  Brighton,  .lanuary  17,  1690. 


PHYSICAL  SOCIETY. -Jan.  17. 


ftot  W.  G.  AvAiu,  Vice'l'rcsid«nt,  iu  tho  ehair. 

Owintf  to  tho  UDSvoidabk  absence  of  Ur.  P.  B,  Ha  wee.  his  paper 
on  "  A  Utrboo  Deposit  in  a  Blake  ToUpKan<i  Tnuiamitter  "  was  j-oet- 
poD«L 

Dr.  %.  P.  Tluniiiwoa  made  a  ooinniuuioatiou  "On  Kleetrte 
■plaAM,"  and  illustral«d  liii  subject  by  beautiful  etpsri- 
lOMita   OD   the   productiou   of  LJchtenborg's  li|[urai.    Tlie    author 


has  lecsntly  i&reatig&ted  these  nheDonnia  u  modified  by 
Tsjyiuji  the  condilious  under  whioh  tlio  Ggnrea  are  ob- 
tained, and  baa  arrired  at  the  followiiut  «ondninon«  :  First,  the 
aainre  of  tbe  dlelsetrie  plat*  doe*  not  disngn  the  charaetor  of  the 
figaree  produced,  and,  temndly,  the  nature  of  tho  jiowdnrs  used  Menu 
to  have  no  inaCerisl  uflnt  on  tbeir  iihsna.  Iti  the  oounworhi^  tXMri- 
wentahc  hu  found  a  mixtareof  ^nblimod  sulphur  and  lycopixlLiim 
to  nre  better  iiguree  than  the  rod  load  and  sulphur  asuatlT 
employed,  and  also  th»t  a  lai^  and  highly -jradabeil  knob 
ia  adrantagfrous,  psttionlarly  when  th«i  LnyiTeu  jsr  ts  charged 
negativsly.  Sometimes  when  ohtaining  n^igttlire  tigurei  nebuUns 
patohm  occur,  and  tlieae  were  attribaUxl  to  the  so-osUed 
electric  winds  eaiit  off  from  rou^nws  on  the  knob  when  not 
sufflci(^ntly  well  polished.  If,  titatead  of  brinxiiiK  tlie  kuob  in  contact 
witb  tbe  piste,  it  is  ouIt  brou^t  near  to  it,  then  a  ponn liar  figure, 
closely  reaemUing  a  "eplaab,"  results,  A  pontiro  splaah  oonsista  of 
short  linea  rsdiating  Irom  the  p>oint  of  api>roach,  whilst  a  negatire 
eplaah  ti  tnudo  up  of  more  or  less  rounded  ipotx,  whieh  booome 
eiougiit«d  in  a  ra.iial  diroctioa  as  their  distanoe  from  thn  centre  of 
the  splaili  inereMpH,  Ncgstivo  «pliuhp«  are,  howevni,  miwh  more 
iHirtcull  to  modnco  than  posiliTe  ones,  Whtii  vicwwi  in  tho 
dark,  thr  discharge  produdnc  the  sjilsAh  in  seen  to  consist 
oi  a  bundle  of  small  apaiks,  which  branch  outwards  on  approaching 
tho  pUto.  Iu  (.'«n(.'lii*inu,  tlii'  atithur  roitisik'.-d  that  ixiKgluiMeee  ou 
a  conductor  jirodnco  more  elMtri<.'  winds  whsn  the  conductor  is  ahs:;gsd 
niigatively  than  when  positively  chu-gud,  aud  invited  the  opinions  of 
members  as  to  Lbe  oaiu««  of  thv  dlifv reiioes  observeJ  between  poeltlTa 
and  iiL'gstivc  eledrldty.  ProL  Ituolior  teld  lie  had  recently  obtained 
flttires  )>riKliiccit  by  diacliarjin  nn  pli»toi;niiihiL-  platua.  Generally,  he 
ubsLTVcd  that  iir^'at.ivc  diichariju  pmdiiL-i:  totiiidnili  [wtohoe,  whtl.it 
jKikitivo  ou(u  ^ro  iimiv  lilniuQutuy  riciui^it.  Ou  |ia*SLnj{  a  upark 
acroKs  a  glou  plnte  iiortuvl  with  UuirhTack,  Its  trsee  iru  found  to 
him-  a  bTsi'k  corn  al  onn  rtnl  wbihit  ifio  oUibt  iriu  iiuite  slear.  Ho 
alaci  iiuile  remark!  on  Llio  'liKtinctiTn  cliartctcr  of  the  iKMittro  and 
necativF  •lixihsu'ROs  in  parlia!  veim,  and  ruii^idore,!  inrostiRatioiiN  as 
to  tli«  cauwR  of  such  differcnwe  to  bi-  of  pical  imTJorlanco,  Prof, 
Adanw  thought  any  atlcmpt  to  discover  the  csnsc.i  of  such  dtlTeroiioee 

aa  tliuiio  iinlod  in  t\tt.  pnpf''  <^'Wl  to  1«  comlnondod,  foT  the  Well-kllOWQ 

fact  that  it  in  more  airaonll  to  iiunUte  a  iicgitivo  cbargs  than  a 
I>oeitivn  one  lisii  long  iiutuled  xn  "(jilsoHtinr). 

A  piipor  "On  GaJvaitenotera.'*  by  Prof.  W,  E.  AyrLon,  K.K.S., 
T,  Mathnr.  and  W.  K.  .Suminitr,  [).Si-..  wax  read  liy  Prol.  Aytton. 
tn  fittinji  up  thu  phyiical  Inbumtririex  of  thi!  r:»iitril  InititntioD  of 
thr  Oily  nml  (tiiiiilii  of  Tjondun  hmlitutr,  tlif  authors  hsva  hod  oooa- 
sion  to  obtaii)  galvonomcton  of  varicux  tyitci  and  patterns,  sowo  of 
which  havo  boeu  Risdo  to  apcvitJ  dciignt,  nud  ipccimvntof  initj'unMnita 
embodying  recont  impmvcminnts  were  exhibited  st  the  mooting.  Tho 
■[uwtioD  IU  ti  whcihiir  rnirlv-w^osilivi'  gnlvanotnaterssbauld  be  astatic 
or  Bon-Bslatic  ws»  sntwerwi  in  favour  ol  the  (onner  systetn,  from  the 
fact  of  its  beioK  less  afTrcted  by  oxtcrnnl  magnetic  duAitrhsitcoa,  and 
tho  vruator  ease  witli  which  grtat  seutibilily  may  by  obtainod.  The 
usual  method  of  )ilaciiig  'bo  mirror  inaide  tha  coil  oas  shown  to  be 
undrairablu,  «iiil  in  tliv  ntiwvr  fatio*  of  inatntni«nts  Uudford'slro* 
provenent  of  pUcing  the  mirror  outside  th«  e^-ils  has  been  adopUd, 
the  s|uico  uear  the  axis  of  the  coil  being  naarly  tilled  with  wire. 
It  was  alMU  kliuwii  thsi  if  win.'  be  wound  In  s  certain  apcroxlmataly 
spherdiilal  sptu.-*.'  near  thu  uia^uiu.  tlien  those  coDvo1uiioii!i  vrtfl 
tend  to  oppow  Uie  more  dlitsiit  jioitioUH  of  (lie  coil  *.  howoTer,  by 
winding  tli«  twv  jiarti  iu  oppoiito  directioiw  they  coiiapiie  to  <lefl«et 
the  magnet.  DiitaiU  as  to  methods  of  «upi>ortiitf;  the  coils  were  then 
diacussed,  and  the  importanco  of  fitting  them  in  hoxcn  mounted  on 
hiiigca,  or  utlierwiic.  lo  an  to  b«  readily  reiitovablv,  was  pointed  out. 
A  galvanometer  doviseil  far  teaching  purposes  and  iiroviilsd  with 
Tenable  dnniping  artangutnenl.-i  n-os  discnwaJ,  in  wliiclt  the  ilampiiig 
ieetfootod  liy  on  doming  the  mirror  in  aglasa  orll,  wboeo  sides  ceo  ba 
caused  to  approach  or  rooede  by  tuiuiag  a  niillod  hoe>,l  outaide  tho 
iustramimt.  ThiN  arranmuent  enablM  tho  iLsmpiog  lo  be  varied 
between  wid«  limits,  and  I's  ofTcet  on  tho  twin^  [iroduosd  by  »  giTes 
disohsrgeoan  bo  doteimiaed.  Tbe  instniment  is  alio  sorviocnbkMtb 
as  an  ordinary  damped  gatTsnameter  or  as  s  fairly  ballistic  one.  In 
uQSiniriDg  quantltiee  of  electricity  by  tho  llrsi  iwiiig  of  a  galTanomoler 
nsedle,  a  (sorreciiun  Ims  iimisJIy  to  ha  ititroducod  for  dampli^ ;  this 
correcliiit,'  fautor  vi  wmple  cuoa>;li  nlieu  lhi.<  d»tupin({  is  small,  but 
btcamee  iDurs  ouniplicat*  as  tlie  damping  inore<a»:a,  anil  lo  fooLlilate 
the  caUmtstioni  a  table  of  valnee  of  the  iMtor  for  various  raloea  «f  X 
CtJii?  lugsTilhniiudiic[emcnt)has  boon  DalouUieil.  from  tlib  It  appears 
that  for  valutuof  Mos*  than  OS  the  value  of  the  factor  Is  very  ncnrl/ 
1  -fix,  tbe  oorroolion  usually  cniployod.  Improvcitieuti  iu  inathods 
of  insulating  the  i:iiiU  aud  tcrtiimals  ol  galranometcti  raiuired  for 
insulation  tcstJi  weru  next  described,  tha  principle  of  whioli  may  be 

tathoic  1  from  Figa.  107,  108  tn  I'rof.  Ayrton'a  "  IVsotioal 
llootrieit/."  A  «|>ocial  furin  of  inidrunieut  for  high  inmilation 
work  was  exhibitwl,  iu  which  the  cropjier  lesistanoe  of  the 
coils  is  nearly  400,000  ohm*,  and  the  ahortcet  psitfa  along  which 
■nrfecc  Icakiigo  cut  take  place  from  tbe  ooili  to  the  base  of  the 
insiruniont  is  between  30in.  and  Wn.  of  e!>onite  artificially  dried  by 
sulphuric  add.  Thin  is  sltaiucd  by  supporting  Iho  coils  Irom  two 
oor[iig«ted  ebonite  rml*,  which  depunJ  ^ni  a  brawt  ling  cairied  on 
tbe  top  of  three  corrogoled  pilUrs  fuod  to  the  beso  iilale.  The 
lustiumeut  was  coustructed  todrawing  and  specifiontion  by  liossn. 
Nalder  Bras.,  but  tlie  method  of  supporting  tnc  ooila  was  saggoted 
by  Meters.  Bldsfoith  ind  Mudford.  Villi  referenoe  lo  tbe  propor- 
tfennlity  of  deflection  to  curruut  in  reflectio);  galvenometeiSi  itwti 
poiuted  out  that  ordinary  insUiimeuts  may  dilTer  ••  mneh  8  per  esot. 
within  the  limiw  of  the  bmIs  ;  hence  iliowinf  the  nooewj  f« 
osltlmtieii  when  any  approach  to  aoeuncy  is  deaiicd. 
Ualvanoiueten  of  Die  D'AisuutsI  type  eometlmes  dUbr  froiu 
iiraportioiiality  i|uit«  as  much  as  the  ono  above  iwferred  to^  but  bv 
bttuig  such  instiuDioulswitb  ooircd  polo-piece*.  Mid  Allowing  the  oofl 
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to  liiDg  IWalj  fram  th*  top  niRpvauon,  »  pro;portiAn*lity  tnM  ta 
t«M  ibkn  015  per  Miit.hu  IxMii  att«iii«(l  ovnr  a  walo  ahoiit  30in. 
loTij;.  Comluc  [o  t1i«  (]outioD  vt  aMiaitiwiiMi,  lh«  itii|iorlAiit;«  «r 
kec|iluE  Iho  irir»  at  e\m*  u  ponfUi  to  Uut  masDeti  nn  brouKliI  pm- 
raiiioutiy  lonvarU.  u  well  u  the  nccMili;  of  nMUcing  the  "f^umof 
merit "  of  rariaii)  iuatiuweiilii  lo  ihe  nuia  suodaid  Ui  DoinpArliie 
their  Kiisi  bill  tin.  The  ■Uudatd  •dupttd  w  molt  oonveui«ul  tu3 
cIowIt  ■pproxiinatiag  lo  proctic*]  luase  i<  uriT«d  at  by  itup[K)iiii){ 
tUe  diiUnfe  c-l  the  imrMr  (ram  the  bouo  to  bo  «qnftl  to  i,<XO  icate 
rfiviiaionii,  ami  the  (uiii[bili(i«a  for  current  md  (Quantity  ar« 
flivvn  >N  cmlti  tlivitiioiiii  p>r  niicro-aiiinere  auii  icaIs  ilivuluTin  Tor 
mioM-TOiilnnili  tpuptfctirely.  The  neriou  of  MtUlalioa  U  alto  taken 
Into  aocau lit.  A  lablo  ulioninv  ilte  redataDOoa,  eeiuibilitiiM,  cocffl- 
vMiti  oi  (ciriudaGtioR.  anil  toIudim  of  tlie  coil*  i>f  Tmri«Dti 
iDatniiiiniit*,  tnaothdr  witl>  th*  ralatiOinn  »xu(iii){  lidttvrt^n 
UifTTi,  >ai<otn|>«niM  thn  paper,  and  ftwn  thia  it  nppMTS  that 
in  tbi!  bcHt  Mttatia  itoiililo  coil  instruimutH,  of  rmni  10,000  to 
50.000  (ihiiit  rMiitaaop,  the  Biimber  of  icale  divisioDi  per  mii<ra' 
aui|«n'  iiiAjr  icach  400  limea  tbio  re«Utaiica  o(  the  ^tli  povtcr  (400  R  <) 
wlii2ii  ilip  iirnnl  ia  lO  sccoDila.  In  obtAlntng  ilaU  uT  vnriuii^  iuxt-rU' 
niriita  thr  .iiii.hfrrH  liftvo  oouanltMl,  AUOtiRat  alhm,  I'rar.  Thrtirall'M 
[H»|ipr  OH  lb'  "  Mcaauremont  of  Hijjb  Sjiepiiic  Rrsistani;!)*  "  ill  tlio 
fhtKi'iphiail  Ma-raHne  for  Dm-.,  1889,  inJ  noticed  twa  Ketietis 
em-n.  Tli«  lint  i>(  l)iiuiv  niakeaaii  hMtnimecit  eoimtni^L«il  aiiconliiit^ 
to  Mewn.  (inyx  pattern  uiiintiRiM  ItM  aaDiitiri?  thnii  it  actmll^' 
WBK.  nliilit  (he  aeuribility  of  a  fomi  rvcomniemlsd  in  the  ]u|«r  i« 
%\jtn  M  17  Tirnra  too  gTMt. 

On  atxixiiu  of  the  Ut«ae»  of  th»  hour  ihc  iliHriiMian  vu  njjniinieii 
till  (Vliniu-v  (r.li,  bnrnT«  whic^li  tiiiio  it  io  hojiiMt  that  a  Tairly  rull 
■iMtraRt  Util  >p{i('ar  in  thn  ti>i>biii<itl  pA[u<r<. 


NEW  COMPANIES  REGISTERED. 


M«nrl«b  XlAetrlelty  Cooapiuir,  Llmlt«±  — ReciiUrcil  by  G.  D. 
Konoott,  aollclUir.  Nutwi(>h.  vlib  a  capital  ol  i^.OOO  in  £10  iilvarei. 
Olyeot :  to  otrry  on,  ui  Nunvtob  ouu  tlMwbvre,  the  bLiHitinu  ar  an 
olactridty  company  in  nil  il«  briucht*.     Tlia  lint  milnorilierii  arc  : 

Slumi, 

G.  K.  Btutou.  Thorpe X 

A.  R.  Cha:iib«rUiii,  TliuOrare,  Norwich 1 

J.  II,  Coak».  TiKtvi 1 

K.  J.  CotmiLD,  llocoaJalc  WomN,  Kocwich  ..  .,, 1 

C.  K.  Oiimaii,  .SlAlloid  Hoiwe,  Nonvich 3 

F.  W.  Harmnr,  OakUmt  Hoiue,  l>ingl«/onl    ,.„„.,.     I 

O.  B.  KotiMolr,  Norwich  ...., 1 

Tliere  Hhall  not  be  lew  Uixix  livt^  nur  moi-u  tliaii  10  Dim-ton.  Tho 
fint  an  Qeortp  Fowell  Uiixtiiii,  A.  K.  C'bsiuUprUiii,  J.  11.  Coakx, 
K,  ■>.  Colman,  P.  W.  ilatinvr,  C.  K.  Oilman,  *iid  a  If.  Kounutt. 
ijnslilloation,  £250.  Heiuiim-Tatiuii  to  )>«  dotorniiii«*l  ia  ^iMiAral 
Miitrliii|{, 


CITY    NOTES. 


BTMlllan  fittlMuartoo  TcloBrnpli  CoiapBay.^Thc  rac^ipti 
f"i  ilio  "v-.-k  cnilcil  Jammi-y  24  iiii)'niiili;d  lu  £5,  JM, 

BdlvoD  ud  Swui  0attod  El«etr1e  Lisbt  CunpaJty.  Utnttsd.— 
A  hair-,veai'ly  interim  diviitumt  ai  ihn  raiR  ol'  7  par  miit.  ]>«r  snmini 
has  1>i»-Ti  d(i:lareil  liy  l)ir  tltianl  of  lliiii  CnnipuDJ. 

Woawrn  »aA  BnuUtea  T*l*sr«pb  CMBpaay.— Tho  traOic 
i>-o^i|j1.i  for  tlic  weeic  enJed  Janiiarv  94,  after  dodn^tin^  the 
liM)i  of  till'  grost  iiici<l)>U  payable  to  Via  I/nndnn  Platino-Rnuilian 
Tel"graph  l.Viiiii'Stiy.  Linitled,  wptt   01,044. 

Woodli«ua«  ttad   Bawaen    Valt«d,    Uttltod.— Tlie    noaril    of 

Dircoton  of  thin  (!>)uijiiiny  aiiiii>iiui:i>  llint  t)iry  ba*«  d-'i-iJril  to  pay 
an  intoriiniliviilcnii  f.>r  tho  half-yMr  «iidjiig  Uecember  SI,  1689,  iu 
ifis|NTt  iiT  prolttH  rpnlinnl  «inoe  tile  formallcm  of  tbe  Cenipanj',  at  the 
lalt  iif  8  pi>r  mnt.  per  aaniim  on  tbe  prefei^nee  almrrs,  and  ol  Ifi  |ini' 
ctiit.  ["r  iirinuin  on  the  ordinary  xlianHi  of  the  (:<nniu«v,  jiayahlo  nn 
tlie  iusuliiicntori-oiu  the  date  ul  Ihoir  imyinaiit.  Thn  fliir.-tfin  c^kr 
tliu  o^purlutilty  of  tDfomiiiiK  iK-  nharoiialdvn  of  Ih''  provpcroiu 
vonditioa  of  thi'  Cointuny,  und  of  lh«  eii.''ciMfi  that  liu  ^ttoniled  it 
■lne«  tilt  amaljj^ainiitioii  ol  the  rArioiti  baimniaat  it  woe  formed  te 
ncijuire.  the  liauifer  of  which  i^i  in  utenily  uroj^riim.  Thvy  fonfidontlj 
expect  that  the  raeultx  uf  tho  jiiuaeiit  yiiac  <  witkini;  will  fully  oonHrin 
tlie  auliciEiatlutiH  put  fpriTan)  on  the  Kiimaiimi  of  the  Company. 

LlqiildatloB.--MMAis(.  Mnjlii'U  and  Co.,  Liiiiit«d,  of  3Sa,  (jtieen 
Viitoria-ilrevt,  iiolily  lie  tlinl  arrangeTnenis  hav^  bun  iiiad«  to  enter 
into  liiiiiidatioii.  An  already  nolifleu,  the  cDuueotioo  withSJr.  Cobb, 
at  Woolnicb,  ccaaed  Id  Pohruafy  lut,  And.  aa  Mr.  MayfieM  and  Mr. 
TodinMi  bavo  tnoidtt  an  ailTaaUgeou  oiler  for  tJio  puicliiue  ol  llm 
ivmaioiuK  Lualneu  [rout  tbe  Conipuir,  it  ha«  been  dotormiued  to  ni^ll. 
uri  lhi<y  11  ill,  M  ftviu  Jttuuuy  let,  11190,  trade  a*  priTat«  inijividiuln. 
Ht.  Xlaytiol'l  nlll  t&ki-  over  the  boafnoiBee  at  3&A,  and  41.  (Juccii 
Vimtorin  aiieet,  and  Mr.  J.  T.  Todinantbe  facLori««  at  BannoniUoy- 
Jltroet  lud  Woolwich.  AlvoiuiLi  io  iiw.  cii<l  of  18R9  ivill  bt  an-nntj'U 
\y  the  pretMut  Coni\vxi\y.  miJ  wilt  bi.-  |iai<l  in  Tnll  in  diK^  <!oiir«e.     Nn 


fnrtlicr    bunim-M    Mill   he    dune   by    llin   (Viniiianv,   nml  all  fuliir>< 

[iii  Mt.  Ttfliiian  rMjicc- 
iivcly. 


pnrrhoJK'i  ihuiild  t-c  >lv1aU-l  ii'  Mr.  Marttt'ld  niiii 


Aacli»-AiB«rlc*ii  Telvcispb   CoDiptuijr,  Iibnltvd.  — -'rhitf  Coin- 
any  in  their  lopoil  iiale  tliu    llii>  lutal  nweipla  lioni  July  1  to 
•iiil<c(  31,  iumidiiit:  ihr  entinialL-<l  balanM  of  £2,466  Wdii|OiI  fcr- 


wanl,  an  ertlronted  at  £157,109.  Thia  Amoimt,  hoffenr.  itanl 
to  retlnion,  depf-nilnnt  iij'>on  thn  remit  oF  the  lamnlt  icflt 
b«t«con  thi(  Cnin|wny  and  tlw  Pari*  Lnd  New  York  1 
Company.  The  trsfla  reonpta  thow  an  iocreaao  of 
u  MiDparod  with  thB  cormpoiuliDK  poriocl  of  la«t  w»r.  anil 
tLie  iR«fua«e,  It  is  atateil,  would  bava  been  coueiiicroblv  lar^ 
hwi  it  ii'A  bwu  for  the  inlerruptioiia  which  occorrol  during 
the  |ia«t  yoai  to  the  eablet  of  the  anoeiated  oonivaniM.  The  total 
•spcDBos.  iBcludiiui  repftlr  of  uable*,  eto.,  amoniltea  to  £58,61 1.  In. 
terim  diridenda  of  lis.  6tt.  pur  rent,  on  the  oidlnuy  txni  8S«.  per 
cent,  on  tlin  pntleiied  xIucIch  wi-re  tiaid  on  November  I,  laaviog  an 
csUniaud  balant'e  of  £64,747.  otil  ul' wUidi  ihe  DJrecton  r«ooiamMiid 
final dividunda of ISa.  percent,  on  the onliiiai)'  and  £1.  lOs.  porutnt, 
on  the  pnforcvd  atocx*,  inatiiag  a  total  disinbution  for  tbe  year 
cudc<t  Docomhcr  31  of  £2.  l&a.,  nnd  £&.  10*.  per  eont  rwiMotively, 
leaving  an  eAtimatiHl  batanee  of  £2,247  to  U  earHnl  lonranl. 


PROVISIONAL  PATENTS.  1890. 


J  jijtiTAnv  20. 

993.  ImproTomama  In  lLold«rs  for  liioutdoM«iic«  elMtrlc 
iMBpB.     .lolin  Wiahaiii   Kdmiindwn  mid  Williiin  l.'inrkp.  46, 

Liiicolii'n-iiiii  IIcMk,  Ijimiluu, 
1026.  tmprOTemenU  In  or  rolAtlnx  to  Bulomntlc  kOcnnuUtor 
owltcboo.     Wilfrid    Swanwiik     lloiilt,     &!,     Kiiig'a    Mfninl, 
llirkriihi'iiil. 

J\st'.MiV  21. 

10K8.  A  new  ar  ttnproTed  molliod  or  «onv«rtlni  m  diroot  or 
oonunooiu  •loolrle  cnrr«ni  Into  an  KliamntlnK  enrront, 
•ad  impMfWBOBta  in  or  relatUiK  to  apparotua  ttacrofor. 

Williaiu     Hhil]i|M     Tiiom[wiiii,     6,      limid-strt^l,     Uivari-ooL 

(LudwiK  Uuttiiiaii,  Uaitctl  dtatci.)     (Complclc  tpvctfioaliou.) 
1031.  Blaotrlc    oompwii     aad    oonno    rooordor.      Jooeph    rvu 

I'eicbl,  28,  rioiithainptoD-buildiiii:^,  Ijondnn. 
1037.  ImproTAmenta  tn  moehantMl  t«lopbo«ien.      Robert  Oald' 

well  Mackvy  Bowloe,  68,  St.  Vincent -atjrrt,  .llanKow.    (Com- 

plelo  spacificatiom.) 
lOfiO.  tmproTttattiita  m  dyBJUiio.«)oatTle  nutolilneo  nad  elftotrlo 

motors.      *'iirl  iWlr-,  Nnw  JlridKRulu'tt,  Mnui-luntai.      {L\v\- 

\\  i>;  (jiitniacii,  l'''i)ii.>ylviiigi(.)     lCoiil|'Ut«  >pet:iti<:atio)l.) 
1072.  Improvomonta  InolootrloalawltclM*.    GmtaT  Dfiiiiruipr, 

1094.  tmprovomeiiia  relMiAK  to  aoooadoryor  storaKO  iMtttorMa. 

lIi-UL-y    llnlri.i    Iiakr,    fl5,    SuiilliiiiiipIoli-biiiMiii^i,    iliddlfie^. 

(Thoiiias  EwiiiR,  L'oilcd  ilato>.)     ICuiuiilulf  ipL-.-tlwitioli.) 
1106   Aa  InproTed  systom  or  olootrloal  dlaUlbntlaa.    Mirmni 

Uuiirj  Carpnitur,  71,   Chancery datic,    London.      (Cunii^tc 

"j.eoi!ir«lion.) 
1110.  Aa  InproronMit  ta  calrMilo  battortoo.    Cbulu  Addlton 

Kiti^buoi-k.    23,   Soutbi'iiiiptou  Ijiuldiu^,   Lundou.      (William 

Bnrnley,  United  Statot.)    (Compkio  *p*cifioation,) 

JAwrinr  22. 

1145.  Improvcmonta  In  or  cooneotod  with  icloKntpblo  «p- 
paTa.tua  &ppll«nti1«  for  ua«  In  navigable  voasoU  and 
aaalAgona  purpeaeo.     William  Chadburn,  15,  Water-Htreel, 

Liverpool. 

.lANrARV  23. 

1226,  Improromonto  In  InotuidoMOcnt  olootrlo  Iniape.  IvUa 
Alexander  MvUuUen,  9,  Wuwick'Conrt,  High  llolboni. 

jAKrARV  24. 

IS80,  XiaprvTMiMBto  la  awltclMW  us«d  for  «l«ctrl«al  porpoaea. 

Cliarlea  Lanronoo  Uakcr,  LWby  Uull  W'jiku,  >l<iiiiiii<iiiiiil)i. 
l2Sl.  Improvomoata     la    seooadary    iMttorloa.       Victor    lliiKn 

KriMt,  3^1,  ili^i'h  Ilolloiii,  London,     (Dale-  Applied  for  iuid<'i 

l>at«nU  Act,  IttSS,  fieotion    lOS,  23th   .Suptrmbcr,   1889,  lii-it.g 

datu  orapplieuiion  in  the  UiiiCi'd  Stiitia. }    (('ornplete  npndlim- 

liiiii.l 
IS02.  Improvemenia    In   ucona   or    apparAtna   for  faotUlultniT 

ealenlutiona  roliitUiK  to  the  aupply  of  olomrleAl  onersy. 

Alntiiiider  Pi'llmlii  Trotli'i-,  fih,  Clinncvry  larin,  l,»iidoii. 
ISOb.  Iaprov«n»BtB  in  (alvanie  dry  oloneata.    Caith-  )^ii>itli, 

M,  riDet-etreel,  Luiidoii.     (WilliMm  LouIh  Krcilerik  llellntiMi, 

Denmark,) 

J:tMr«ii\  't^. 

1347.  As  latproTOd  flald  for  primary  fcattorUa.  Tliei'jJ-ilui 
Coatl,  1,  (jnsltty-eouit,  Chjincery  line. 


SPECIFICATIONS  PUTiLlsnED. 

18S9, 
3580.  BlMtno  bell.     IbTty,    6-1. 
4192.  Rerdlator  for   tnuutormod   el««trl«    oarreata.    Sii-iiMini 

llniji.  jnd  Co.  i;Tiiji»r;.     6i|. 
6063.  Safoiy  davtoee  for  eleotrle  drenlta.     I.ake  (ThoniMiti).    M. 
inOOt.  laaaadaaoont  et*otrlo  liimpa.    Slom  (WiIikiii  and    llr>iwix), 


M. 


M. 


19979,  Xlcotrlo  «nrr«nl  rognlator.     Mi.  Id. 

19004.  Xlootrlc  kIdw  lAupa.     Whilv.     (>l. 

192lti.  OaBoratlnB.  Ac.  olcctnc  aanwal*.     I'dUirti.     Hd. 
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NOTES. 


T«Iephoii«  In  Italy.— Tho  contml  ozchango  of  tb« 
Socicki  Tolcphonica  Lombards  wm  inkiif^uratod  on  the 
16Ui  alt. 

Water  Powor. — Davenport, Indiana, ha.i  a  (all  of  w^tcr 
lO.OlXi  h,p.,  whicb  it  is  proixucd  lo  ubiliso  by  use  of 
iil«ctric  motors. 

Removal — Mciwi's.  AIIiiriMK  ami  HoUhaw  have 
reniovetl  from  ^9,  Victoriiintreet,  WVHtmiiiiiter,  to  mora 
convenient  iiremisoe,  fiS,  Victoria-stioct. 

NoniHcli,^Tho  town  of  Norwich  hits  now  it«  |>roi»rIy 
qiialiRed  ulectricity  cumpiiny,  amI  ilovotopmonU  in  the 
liglitmg  of  tliiit  pkicc  ra-iy  he  lookeii  for. 

Almanac   of  Caaingra. — Wo    huve   recoiTcJ   a  noat 
j»Imanac    from    Mr.  Jiimuel  Elliolt,  illustnitod  with   his 
draignn  ».»f  \~irioii9  casings  for  electric  liRht  wires. 

Price  of  Light.— From  tlie    lat  February  the  f-Viinon 
['Company  of  Boston  charge  &t  the  rmle  of  id.  per   16-c.|>. 
Ump  per  hoiir.     They  haTC  25,000  lamps  on  their  circnit«. 

Contract  for  Ship  LierhUng.— The  contract  for  tit- 
ling up  the  Mobs  lino  of  stoamoru  with  the  electric  light 
bas  l>6«n  Mcarad  by  Mewrs.  J.  11.  Holmes  and  Co.,  of 
Nowcastlo. 

Xleetric  Tramways  In  Borlin.— The  queetioti  of  tb« 
ai>cocly  iiitrudiiction  of  oloctric  traction  on  the  Berlin  ti-am 
ways  is  actively  engaging  the  minda  of  tho  cngin«en«  and 
directors  in  that  city. 

InBtitntion.— The  uoxt  meeting  of  tho  Institution  will 
take  plavu  on  Thureday  next  at  8  p.ni.,  when  a  jujier  will 
be  r«iifl  hy  J;w.  Swinburne  on  "  The  Theory  of  .(U-mature 
Keudioii  in  Dynamos  and  Motors." 

BliUtary  Opcrationa. — Exporimunta  mudu  tit  Toulon 
with  eiecirie  light  projector  for  use  in  firin}?  heavy  ortli- 
muico,  have  beeii  very  sueccsBful.  Th«  mark  wus  Htriick 
every  shot,  at  the  diataoce  of  several  miles. 

Book  Rocoivod.— Wo  have  received  a  copy  of  "Trait<^ 
dos  Piles  Klecti-ifniee,"  by  Donnto  Tommaai,  D.  i:flSc.  a 
work  al  over  600  pages,  illustmted,  on  electric  Intieries, 
published  by  Geor^  Carr^,  38,  Rue  Saint- Andr^-des-Arts, 
TVia. 

Telephone  at  Tunis.— At  the  telephone  oitchange  now 
being  estahtishoi  in  Tunis  tho  subscribore  pay  a  proportion 
of  the  co«t  of  the  wires  at  the  rate  of  £10  |)or  milo  with  a 
charge  for  installation  of  apparatus  of  £$.  The  subscrip- 
tion for  two  ycupi  is  at  the  rate  of  £16  a  year. 

Stattar'a    Constant     Current     Dynamos.— W^e 

uiHler6t4Md  (hat  two  nf  tho  iargefll  dynamos  tbiit  hiive  ever 
been  mado  with  automatic  constant-current  regulation  are 
now  Ixiing  coostracted  at  tbo  plant  works  of  the  Electrical 
Fjiginoering  Coriwratioii,  Limitotl,  at  Woat  Drayton. 

Iron  Batteries. — M.  JiiblochkolT  is  reiwrtad  u  harinf; 
ahaiuloned  intei'Ost  in  dynamoe,  and  l>aiiig  seriously  and 
n»tduoiu)y  studying  the  iiucstion  of  the  uconumicaJ  genera- 
tion of  electrical  energy  by  tho  uao  of  iron  in  a  primary 
battery,  of  which  tho  canstructioii  is  not  yet  ilescrileil. 

G«matt  Tramlines.— It  is  definitely  decided  to  use 
electric  inictiiin  on  tho  now  tramline.  A  new  lino  of  tran- 
wayt  is  to  be  opened  this  year  at  Minden,  Gernuuiy.  It  fs 
to  bo  hoped  that  electric  traction  will  be  employed.  An 
clMtrioliDO  is  to  bo  built  to  oonnect  rotodan  nod  Sjundau. 


Xlsotro  Tfaerapentlcs.— A  courso   of   papers  upon 
c1  •'('trinity   Da  lippliod    to   moilieal    treatment,  by    Arthur 
HaiTitsa,  M.D.,  and   II.  Newman  L^w^ence,  M.LG.E.,  u^ 
being  given  in  the  cuirenb  numbera  of  tho  Nurtin^  Reiwd 
under  the  table  of  "  PiacUca)    Leasoni  in  Klocbi'o-Thera 
pcutics." 

Cable  V.  Electricity. — The  town  of  Minneapolis  hod 
decided  to  construct  a  cable  tramway  and  had  pi-actically 
dotw  so,  but  so  convinced  have  they  been  of  the  superiority 
of  electricity,  that  they  have  discarded  noarly  half  a  million 
dotlaiV  worth  of  cable,  and  arc  proceeding  to  equip  110 
miles  of  track  for  electric  locomotion. 

Cantor  I*eotures. — The  fourth  and  ln-it  of  Prof, 
Silvanus  Thompson's  lecture*  on  "  The  Kloctromagnot" 
will  be  given  before  tbo  Society  of  Arts  on  Monday  next 
at  8  p.m.  Tho  iocturo  will  deal  with  elcctromagnetio 
mechanism,  range  of  various  forms  of  electromagnets^ 
plunger  and  coil,  equalisers,  and  modes  of  preventing 
a|KLrk«. 

Telephone  t>etween  Berllii  and  Vlenoa. — Accord- 
ing to  tho  Bltdratfciutiithfr  Anztiyer  it  is  proposed  to 
establish  a  telephone  line  between  Berlin  and  Vienna,  which 
would  render  extreme  aon-ico  to  the  business  world  in  the 
two  capitals.  The  preliminary  details  are  all  settled,  and 
the  executjon  of  this  project  only  awaits  the  conaentof  tha 
two  Governmontfl. 

O.S.il.  Danee. — A  Cinderella  daneo  will  be  held  by  the  , 
Old  Students' Association  at  Weatminiiter  Town  Hall  on 
Tniaday,  February  25th.  Ticket*,  3b.  6d.,  may  bo  ob- 
tained from  the  honorary  secretary,  H,  Oarfield-road,  S.W. . 
These  occuaions  uf  pleasurable  meetings  are  always  well, 
appreciatod,  and  wo  trust  that  tho  propoeod  danso  may  be, 
a  thorough  success. 

Standard  Navy  Fittings. — Sir  William  Thomson's 
^talent  comjiass  hua  now  been  ;id(]pted  &»  the  standard  com- 
[liiss  in  uU  tbo  ehiiMi  of  tho  British  Navy.  It  has  also  been 
decided  to  Mippty  Sir  William  Thomson's  sounding  machines 
to  aJl  seagoing  fighting-ships  of  1,000  tons  and  upwards, 
and  also  to  Khi|]B  of  less  tonnage  witli  very  high  speeds,  of] 
the  "  Rattlesnake"  class. 

Harrogate. — The  Town  Council  of  Harrogate  bavt 
drawn  up  a  notice  of  objection  to  the  praposed  applicationj 
of  the  National  Klcctric  Lighting  Company  to  be  forwarded 
to  the  Board  of  Trade,  stating  that  tho  Corporation  them-J 
Helves  intend  to  apply  for  powers  next  session,  and  that^ 
they  obJQct  to  the  right  to  break  up  streets  being  given  to>j 
any  outside  company  for  so  long  a  period  as  42  years. 

Printing  by  Bleotrtetty.— When  u-o  wo  to  hoar  ofj 
electric  motors  l)oing  introduced  into  Kloet-street  and  the 
aiuTonnding  busy  printing  neighbourhood  1     The  amount 
uf  clouulinoss,  comfort,  and  saving  tu  [iriutors,  and  ruvenu 
to  the  enterprising  motor  company,  would  be  enormous. 
It  vun  never  be  too  pumistently  statod  that  thu  dovelop' 
ment  and  profit  in  motor  work  must  eventually  its  out 
weigh  that  in  electric  lighting. 

Damage  to  Gas  Pipes.— A  request  baa  been  issuedl^ 
by  the  Elektrotechnisches  Verein  of  Berlin,  whicb  is  inves* 
lignting  tho  action  of  lightning  upon  gas  and  water  pi[>cs, 
that  iia  many  caaes  as  jiossible  of  damage  so  caused,  or 
in4tonoes  of  the  etfect  produced,  be  described  to  them. 
Communications  to  be  sent  tu  Prof.  Dr.  von  Beeold,  of 
the  Clerman  Royal  Meteorological  Insutute,  aildiessed 
Bcbinkolplatz,  No.  6,  Berlin,  W. 

Hanover,  -  -The  numl>er  of  towns  in  Germany  which  are 
eroclinj^  central  installations  fur  alectric  light  on  their  own 


account  baa  Just  boon  inerMsftil  by  Ihe  Addition  ol  Hanover. 
The  local  authoritios  h^vo  voted  1,500,000  marks  for  the 
erocUon  of  an  instalktion,  and  for  the  purchase  of  the 
necessary  land.  The  order  for  the  inBtallfttion,  which  will 
at  firiiit  ha  constructed  for  15,000  lamps,  has  beea  entrusted 
to  Mtsitrs.  Schuckort  and  Ca,  Nurombut^. 

T«lephonlii8r  to  Ships. — The  steamboate  entering  one 
of  the  l^wcdiib  poi-ts  aro  iniracdiatoly  put  into  telephonic 
connection  with  tbo  ceDtrsl  oxcfaange  of  the  tovn,  by  the 
aid  cii  flexible  wire*.  It  U  easy  to  aoe  what  a  wonderful 
convenience  this  would  be  to  :iJl  concerned,  and  it  is  aa  ex- 
ample thai  might  very  welt  bear  considerable  fruit  in  some 
of  our  large  seaport  towns.  We  commend  the  idea  both 
to  the  shipowners  and  to  the  telephonic  companies. 

Rome  Tramway.— Aleesrs.  Foot  and  Von  Buch,  who 
own  the  foreign  patents  of  the  eerioa  traction,  have  we 
tinderatancl,  concluded  the  contract  for  fitting  up  the  tram- 
way at  Home  upon  that  aystem.  The  line  is  about  1^ 
miloa  long  and  three  cars  uill  be  supplied.  The  aucccstful 
carrying  out  of  this  tramway  may  hi  expected  to 
inaugurate  a  considerable  development  of  electrical  tram- 
ways in  Italy,  more  particularly  m  water  power  is  often 
available. 

ElMtiio  Waldiuff. — The  War  Department  of  the 
ttnlted  States  Government  has  ordered  a  Thomson  electric 
welding  machino  for  the  araonal  at  Troy,  to  bo  used  in 
welding  wire  for  the  manufacture  of  rifled  cannon.  A  com- 
mission has  been  appointed  to  examine  the  electric  welding 
pruceea  and  re|Kirt  upon  its  adaptability  to  the  welding  of 
boilor  Quea  and  other  fittings  for  the  Oovomment  cruisers. 
This  commission  will  aUo  test  the  chain  welder  for  the 
navy  yards. 

ComuUiui  Cables. — A  Bill  has  been  introduced  into 
the  Canadian  Parliament  to  chnrtera  Canada  cable  company 
for  a  new  cahio  from  Ireta,nd  to  some  point  on  the  north 
shore  of  the  Gulf  of  Sf.  Lawrence,  where  connection  wtU 
be  made  with  the  tutid  linos.  The  contract  is  already  mudo 
for  a  cublu  in  London.  The  Canadian  Pacific  Itailway 
Company's  telegraph  lines  were  on  Monday  completed  to 
Halifax,  and  there  is  now  direct  communication  by  tboir 
wires  from  the  Atlantic  to  the  Pacific  coasL 

Cadii.— Seaor  Francisco  de  la  Viesca,  writing  from 
Cadiz  with  reference  to  otur  note  upon  the  oonceseion 
recently  awarded  to  him  for  the  lighting  of  the  town,  eays 
that  the  statement  then  given,  that  at  the  end  of  twenty- 
live  years  the  iniitallation  is  to  revert  to  the  Mnnicipality, 
is  hardly  correct.  What  the  contract  stipulates  is  that  at 
the  end  of  that  time  the  Municipality  may  acquire  the 
street  lamps  and  apparatos,  paying  for  them  to  the  actual 
owner,  which,  as  nill  be  seen,  in  tpiite  a  ditToretit  matter. 

Electricity  and  Morals. — Kovrdy  quaiters  and  new 
or  frontier  towns  can  do  wonders  for  the  morality  of  the 
place  by  the  introduction  of  the  arc  light.  It  has  been 
recently  noticed  that  in  tbo  boat  lighted  town*  tbo  decroaae 
in  erimos,  eapecially  thoaa  of  violence  and  robbery  from 
the  person,  haa  greatly  decreasod.  The  attention  of  the 
authorities  in  new  colonial  or  miniug  towns  and  other  places 
of  that  description  should  be  emphatically  directed  to  this 
point,  a  very  important  one  to  the  guider  of  local  maltera. 

Bolton. — The  Gas  and  Lighting  Committee  to  the 
Bolton  Town  Council  recommended  th-it  it  waa  highly  im- 
portant to  public  intereat)  that  the  power  to  supply  elcc- 
trieity  for  lighting  should  be  in  the  hands  of  the  Corporation, 
and  that  application  for  such  power  should  bo  made  as  soon 


as  ft  reasonable  and  sufficient  demand  for  the  same  arises. 
Some  animadversion  arose  from  the  fact  that  the  Council 
owned  the  large  property  of  .£600,000  in  the  gas  works; 
but  in  the  end  tlie  recommendation  of  the  committee  was 
adopted. 

Exhibition  of  McteoroIoRloal  Instnunonta. — 
The  council  of  the  Royal  Meteorological  Society  have 
arranged  to  hold  at  25,  Great  George-street,  WostmiuBler, 
nn  March  I8th  to  21st  next,  an  exhibition  of  instniments 
and  photographs  illustrating  the  application  of  photogiaphy 
to  meteorology.  The  Kzhibitiu::  Committee  invite  appli- 
cations not  later  than  February  IS,  and  will  &l»o  be  glad  to 
show  any  n/b?  meteorological  instruments  or  apparatus  in- 
vorilod,  or  first  constructed,  since  Ust  March;  as  well  aa 
photographs  and  drawings  poisessuig  nieteoralogical  in- 
teroat. 

TomfogT'Lathes. —  Wehave  received  a  copy  of  "Turn- 
ing-Lathes," by  James  Lukin,  fi.A.  (Britannia  Com])any, 
Colchester),  a  manual  for  technical  schools  and  apprentices, 
with  194  illustrations.  Itc  work  is  in  its  third  edition,  a 
proof  in  itself  of  it«  acceptability.  Many  electrical  sUi* 
denta  find  a  knowledge  of  lathe-work  of  utmost  utility  to 
them  ;  and  for  those  this  handbook — starting  from  the 
beginning  and  explaining  fully  and  with  straightfonrud 
direction!)  latbowork,  from  wood  to  screw-cutting  and 
metal  spinning— will  prove  an  exceedingly  useful  com- 
panion. 

Tenders  for  Berne. — The  Municipality  of  Borne  has 
uponed  a  competition  for  the  supply  of  electric  lighting  to 
certain  \y.iTt»  of  the  city.  Those  only  may  enter  who  are 
either  Swiss  manufacturers  or  representatives  of  foreign 
Grms  living  in  Switzerland.  Two  new  turbines,  of  s  total 
of  21^0  h.p.,  are  also  erected  and  ready  to  work.  The  gas 
comisiny  and  the  municipal  water  works  dopartmont  will 
liirnifih  to  applicants  the  scale  of  charges,  as  well  u  plana 
of  the  town,  and  all  other  information.  The  tenders  must 
be  submitted  before  the  15th  February  next  to  M,  Hodlcr, 
director  of  municipu!  wurlcs  ut  Bcrno. 

Are  Carbon  Refttao. — A  curious  point  iia.»  been  raised 
in  the  courts  with  [ufvi'cnco  to  the  ashes  from  arc  carbons. 
Mr.  Bridge,  the  magistrate  at  Bow-street,  decided  that  the 
ashes  produced  in  the  manufacture  of  the  electric  light  at 
the  Hotel  Motropoto  wore  not  trade  refuse,  and  that  the 
\''estry  were  bound  to  remove  them.  Ue  refused  to  stats 
a  case  for  the  opinion  of  the  High  Court,  but  the  Vestry 
appealed,  Lord  Justice  Fry  and  Mr.  Justice  Mathew,  oa 
Wednesday,  held  that  the  magistrate's  opinion  was  not 
conclusive,  as  a  question  of  taw,  as  well  as  one  of  fact,  was 
involved.  A  rule  absolute  to  the  magistrate  was  therefore 
granted. 

Prioes  of  Aro  Llchtlntr.— At  Alliance ,  Ohio,  the 
Thomson-Houston  and  the  Western  Electric  Companies 
divide  a  contract  for  the  public  lighting.  The  contract  is  for 
2,000c.p.  arc  lights,  to  burn  UU  midnight  every  night  at 
the  rate  of  5dola.  per  month  (25a.),  or  £15  per  year.  At 
Urbana,  O.,  the  Western  Company  has  a  contract  for  bO 
2,000-e.p,  arcs  for  five  years,  to  burn  every  night  at  SMoIs. 
per  Ughl  (jE17.  Us.).  At  Boston,  Mass.,  the  suporinten 
deut  of  lamps  has  just  received  bids  for  the  electric  light* 
ing  which  eqnal  for  the  city  district  £S.  5s.  for  five  years  i 
for  outlying  districts  £8  one  or  three,  and  £7.  6s.  for  five 
years  contract 

Brussels. — The  Fi  lectrical  CommisBion  at  Brussela 
has  decided  to  recommend  to  the  Municipal  Council  the 
acceptance  of  the  tenders  for  the  supply  of  electric  light 
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TbtM  tenders,  bafted  upon  the  scale  of  «li&rgos  drawn  up 
by  the  cornmiafiion,  are  those  oftbs  Socii^tn  Interiiaiional 
d'Electricit^  de  Lk^jjc,  vorktng  to{f6th«r  wilh  MM.  Cassel 
ot  Cie..  o[  BniiM&Ift,  Siemens  and  Halske,  anci  the 
Allg«ibaine  Oeseilscbaft,  of  Berlin,  for  tbe  centre  of  the 
town.  The  concci;sion  for  tho  other  pan  of  the  town  will 
ba  given  to  M.  Van  Rywelbergli o,  eora|iriging  the  tjnartier 
Notre  Dune  aux  Niegcs,  the  i^uarticr  L<5opoM,  the  avenue 
XfOUiaa,  nod  a  portion  of  tbe  south  of  the  town. 

Thejitrloal  Fairy  Iiarap8.^The  use  of  small  electrie 
fairy  Unip  in  h^tlleU*  hit  bueti  attended  uritb  u  good  deal 
of  BUooesB — the  only  difficulty  incurred  wa»  the  proper 
diBpo«itian  of  tlio  amntl  lotteries  and  accumulators,  which 
might  not  improbably  somctiuot  epill  over  and  burn  tho 
clothes,  rot  to  uy  the  fair  skint  of  the  dancers.  A  varia- 
tion of  the  fairy  lam p  effect  has  boon  attempted,  in  which 
tbe  batterieit  are  done  away  with  and  tbe  current  is  supplied 
on  the  alternating  system.  The  primary  is  M  to  coils 
bonoatb  the  at^ge  and  in  the  heel  of  the  shoes  a  small 
secondary  coil  ia  6tt«d.  On  dancing  or  standing  over  the 
primary  the  lights  flash  up  with  bewildering  and  fascinating 
aJTecU 

North  Berwick. — At  tho  monthly  meeting  of  thoNorth 
Berwick  Town  Council  on  Monday,  the  olerk  aubmitteH 
further  correi[>oiidctico  with  tho  electric  liKhting  company 
with  which  theBofiid  bad  buencomniuniaiting.  Tho  letter 
referred  to  dot&ila  of  the  achoine  of  electric  li);hting  which 
tbe  company  pi-oposo  to  introduce  into  tho  town  in  tho 
event  of  a  satisfactory  armiif^cmcnt  with  the  Council  in 
obtaining  their  conaent  to  apply  to  the  Bnaril  of  Trade  for 
tbe  necouary  powers.  On  coiiaidoratioii,  tho  Boanl  ugrccd 
to  delay  taking  any  step  iu  the  matter  till  next  meeting. 
This  delay  will  allow  of  further  communication  with  the 
electric  lighting  company  in  order  to  obtain  more  definite 
information  on  the  scheme. 

A  Roal  Bleetrio  Rail  war.— It  ia  time  we  b«;ran 
hearing  of  a  real  railway  driven  by  electricity — not  a  tram- 
line a  few  miles  long,  but  a  serious  railway  undertaking. 
Here  is  the  item — of  courae  it  is  from  America  :  An  olcc- 
trie  railway,  250  miles  long,  to  run  from  Atlanta  to 
Savannah,  has  been  planned  ;  the  electricity  is  to  be 
generated  in  a  novel  way,  by  utilising  power  from  the 
rivers  along  the  mute.  The  enterprise  opens  out  many 
pocsibilities,  and  aerves  to  indicate  that  in  tho  future  tho 
courM  of  r.iilways  may  be  guided  by  tho  direction  and  cr- 
tent  of  the  river  power,  not  less  than  that  ol  easy  gradients. 
The  proposal,  if  a  practical  one,  is  one  of  tbe  most  im- 
portAnt  that  has  recently  been  discussed. 

SattOB.  Soatbooates,  and  DrrpooL— The  Electric 
Lighting  Committee  of  the  Hull  Corporation  yeaterdiy 
week  had  under  consideration  tbe  Dill  of  the  Sutton,  Suulh- 
coates,  and  Drypool  Gas  Company,  in  which  they  seek  for 
electric  lighting  powers.  The  chairman  anil  the  deputy- 
chairnuu  wera  both  in  favour  of  opposing  tho  Bill,  boltov- 
ing  that  healthy  competition  would  bo  beneficial  to  the 
district;  and  considering  that,  if  thoy  allowed  powora  to  be 
girea  to  one  company,  they  ought  to  sanction  tho  aame 
privileges  being  afforded  to  tho  British  iiud  tho  Kingston 
6u  Compunies.  Howovcr,  after  some  discuseioD,  the 
oomButtee  docided  to  recommend  the  Council,  subject  to 
proper  oonditiona,  not  to  oppose  the  Bill. 

Tondors  for  Homertou  Workboase. — The  Gnar- 
diAQS  of  the  Hackney  Union  are  asking  for  tenders  for  a 
complete  installatioR  of  etectrie  light  for  lighting  the  work- 
houae  extension,  infirmary,  p&vilion  and  board-room,  and 


ofGcee  at  Homerton.  Persons  desiring  to  tender  may 
obtain  specifications,  conditions  of  contract,  and  form  of 
tender  by  applying  to  Mr.  Walter  Barnett,  surveyor,  Win- 
chester House,  Old  Broad-atreet,  K.C.,  and  paying  a  dupo«it, 
which  will  be  returned  to  jjersons  sending  bona  fide  lenders 
in  tho  manner  and  at  tbe  time  specified.  The  contractor 
will  bo  required  to  give  approved  security  for  the  due  per- 
formance of  the  contract.  Sealed  tenders,  endorsed  "  Elec- 
tric Lighting,"  roust  be  delivered  at  the  office  of  Mr.  J. 
Owen  Ferry,  clerk,  Homerton,  N.E.,  by  \A&  p.m.  on  13tb 
inet. 

I>Tnamo  Improvements. — Among  the  minor  im- 
provements which  go  to  make  tbe  dynamo  a  practical 
piece  of  engineering  which  have  recently  been  introduced 
by  various  makers,  may  be  mentioned  the  following  pointe  : 
a  spun  and  balanced  brass  cap  attached  to  the  armature 
between  the  commutator  and  the  iixed  pole  pieces,  revolr- 
ing  with  the  armature  and  tending  to  keep  out  dust  ;  a  flat 
airspace  clean  through  the  field-magnots  between  tbe  core 
and  the  coils  to  keep  these  latter  co»l  on  the  inside  as  well 
as  the  outside  ;  terminals  on  high-tension  machines  one  only 
on  each  side  of  the  dynamo,  rendering  it  a  physical  im* 
possibility  for  un  attendant  to  touch  both  at  one  time; 
polished  wood  i>anela  or  other  protection  to  exterior  coils 
of  fiold-magnetit,  to  givo  a  lini«hed  and  workmanlike 
a|ipearance  and  prevent  the  coili  from  injury. 

Members  and  tbe  EHeotrio  Ugbt. — Tho  electric 
lighting  at  the  liouae  ol  Commons  has  not  progreRsed  aa 
well  as  some  people  woiilr)  desire,  and  the  reason  is  entirely 
sui  generis.  When  Mr.  Shaw  Lefevro  attempted  to  intro- 
duce the  light  it  proved  a  failure  because  the  member's 
faces  wore  Hhadowcd  by  the  vertical  light,  so  that  under 
shadow  of  their  hata  they  became  indistinguishable  to 
another,  and  standing  in  some  positions  the  individuality 
of  speakers  could  only  be  guessed  at  in  the  reporters' 
gallery.  Tbo  reason  stntcd  docs  not  seem  difficult  of 
correction — a  proper  diHtribubioti  of  electric  standards  on  a 
lower  level  would  suffice ;  but  the  engineers  who  Uy  out 
further  installationa  in  the  House  would  evidently  do  well 
to  remember  that  an  M. P.  should,  uf  all  things,  have  bis 
individuality  placed  in  a  physically  strong  light,  as  it  la 
usually  supposed  to  be,  in  a  moral  or  ]>olitical  one.  ^H 

RoboUdlng  tbe  Edison  Station. — Mr.  VA'ieon,  in  ' 
an  interesting  letter  to  a  correspondent  in  Paris,  says,  in 
reference  to  the  recent  fire  at  the  PcBrl-streot  station : 
"The  fire  occurred  on  a  Thursday,  and  completely 
destroyed  the  station.  On  Saturday  tbe  men  were  got  to 
work,  and  on  the  Saturday  following  the  current  was  again 
supplied  at  Pearl-street  to  the  30,000  lamps  served  by  the 
old  sLition.  This  /cur  de  fimt  was  accomplished  in  six 
days  of  twenty-four  hoius.  Would  you  be  cajAble  in 
Paris,"  ho  aska,  "  of  doing  the  same  there  I  The  loss  vriU 
not  be  very  great,  as  the  damage  is  amply  eovered  by 
insiimnce,  and  tho  cost  ol  maintenance  in  the  new  station 
will  be  30  per  cent,  leas."  Certainly  they  could  do  the 
same,  adds  the  receiver  of  this  letter,  and  tho  French  elec- 
tricians have  proved  as  much  already  in  the  Paris  Exhibi- 
tion. It  will,  we  think,  be  acknowledged,  whoever  carried 
it  out^  that  it  was  a  pretty  smart  piece  of  work. 

Sblp  LUrbtins. — He  two  desiderata  in  electric  lighting 
plantH  for  ship  lighting  with  equal  efficiency  and  tnirt- 
wortbineee  are  nnall  size  and  correspouding  economy.  A 
special  electric  lighting  set  for  ship  lighting  has  been 
designed  by  Mr.  Z.  A.  M'Mullen,  electrical  unginoor,  8, 
PrlDcefr«treot,  Westminster,  S.W.,  of  which  tbe  following 
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pArtierUan  tn  jtirtn :  tho  michinory  is  c*p«bt«  of  vorking 
80  16-c,p.  laii)[M,  ami  occupies  n  ii]Mti:o  nf  aboat  -ift  6m.  by 
Stu,  Uie  fint  cost  boirtg  not  much  over  a  hundred  poundi. 
Tb»  «ngiao  ruiii  at  about  200  reTolitlioDi  per  mmiit«,  and 
tiu  dynamo  at  700,  both  of  which  spooda  ^ve  fi;reat 
efficiency  without  aciy  unduo  wear  aod  tear.  The  dynamo 
ia  eouplod  to  the  «ngine  by  moans  of  a  specially  dosignod 
link  Iwit,  and  by  tho  arrangement  of  a  third  poDay  on  the 
far  nde  of  the  dynamo,  which  actually  touches  tlie  engine, 
•  powcrlu]  grip  ia  secured  on  the  dynamo  pulley,  and  iboro 
is  no  slipping,  even  though  the  space  ia  so  small. 

Commissionars  of  Sewen.— On  Tue«day  the  first 
meeting  of  tho  now  (Jommisaioii  of  Sowers  of  the  City  of 
London  vaa  opened  at  tb«  OaDdhall  by  tfa«  Lord  Mayor. 
Hr.  Frank  Green  was  elected  cbaimiao  for  the  ensuing 
year.  The  various  officers  of  the  Commission  wore  re- 
appointed.  A  petition  was  presented  from  owners  of  Land 
and  property  and  loataos  and  occupiers  of  houses  in 
Holbom,  Chuapide,  King  William-street,  etc.,  against  the 
Central  tjoiidon  Railway  schema,  on  tho  ground  of  the 
injury  it  would  occasion  thorn,  and  the  enormous  incon- 
veaienee  which  it  was  feared  would  result  to  the  public 
Od  the  motion  of  Mr.  W.  H.  Pannoll,  tho  petition  was  re- 
ferred to  ibo  FinaDce  and  Imi>rovement  Committee  to 
consider  und  report.  A  letter  from  tho  Brush  Electrical 
Enitinoehng  Company,  asking  that  the  western  division  of 
the  City  might  be  inehided  in  their  eloctric  lighting  con- 
tract an  well  as  tho  central,  was  referred  to  a  committee. 

Tendera  for  Bomaley. — Tho  Barnaley  Town  Council 
are  seriously  contemplab'i^f  the  introduction  of  the  elec- 
tric light,  and  it  will  bo  soon  from  their  adverttsemoDt 
they  DOW  in\-ite  propOMk  from  electric  lighting  ocmpanies 
for  the  Bstabliabment  in  Bamsley  of  an  oloctric  lighting 
plant,  and  the  supply  of  the  electric  light  both  for  public 
and  private  purposes  within  the  borough,  in  accordance 
with  the  Electric  Lighting  Acta,  1883  and  1888.  and  the 
proritioDs  of  the  Dariuley  Electric  Lighting  Provisional 
Order  when  obtained,  Maps  of  the  borough,  with  copiea 
of  the  form  of  proposal  and  conditions,  and  of  the  draft 
prui>-isional  onler,  together  with  other  informatiOD,  may  be 
obuined  on  the  personal  application  of  a  representative  of 
any  elocuic  lighting  oompany  to  Mr.  J.  Jlenry  Taylor. 
C.E.,  borough  surveyor,  BarnslBf,  or  to  Mr.  Henry  {{orsfield, 
town  clerk,  Church-street,  Bamsley.  Pro|>osala,  properly 
sealed  and  emloraed,  must  be  delivered  to  the  town  clerk 
by  10  a.m.  oa  S8th  iiioL 

Life  of  Xnoondoaoont  Ztuapa, — With  reference  to 
out  remark  Ust  week  upon  the  condition  of  incandeacont 
lani{it  after  the  long  nina  mentioned  as  having  taken  place 
at  Qroomhill,  Sir  David  Salomons  seuda  us  one  of  the  1am)M 
by  which  he  nad  oar  article,  taken  at  random  from  its 
fitting  in  Lady  Salomoas'  boodolr.  This  lamp  has  been  in 
use,  with  others,  in  the  room  for  at  least  three  years,  and 
Ims  ruo  ovtainly  3,100  hours,  and  3,700  hours  is,  he  says, 
probably  nearar  to  the  truth.  All  hi*  lamp  at  present  in 
daily  Uae  have  run  about  this  time  Tho  lamp  ia  a  llX>- 
volt  16^p.  £disoti'<Swan  lamp,  uUcurod.  It  ia  certainly 
in  very  gooti  condition ;  one  can,  of  course,  tell  it  has  iMieit 
run,  and  that  it  ia  not  a  itew  lamp,  and  on  close  inspection 
one  can  notice  a  slight  dingy  appearance  on  the  glaaa,  but 
the  "  Uacluning  "  is  very  alight,  and  it  has  evidently  many 
hundreds  of  boors  lo  run  before  ita  "  life"  ia  extinct.  Sir 
David  mentions  that  the  new  lampput  in  iu  pUeecerbainly 
givsa  more  light  The  old  one,  howenr,  may  be  npudeil 
as  a  good   sei-riceable  Um|>,  and  bos  dulled  to  gradually 


t^at  tbey  bare  not  notieed  tKe  loca  of  light.  At  hn  boose 
on  the  Oroevenor  altam8te<urTent  circuit  with  95  volts  he 
finds  that  20  hours  or  so  bUcken  the  Lam|»  mnru  thaa  tlte 
one  sent. 

Korth  HetropoUt&n.— The  extent  to  which  electric 
traction  will  before  long  be  introduced  in  London  may  be 
judged  from  the  fact  that  the  North  Metropolitan  TnuB- 
way  Company,  in  their  report,  atate  that  they  have  now 
a  stud  of  3,120  horwa,  and  that  during  the  last  fmeirm 
months  they  have  carried  a  grand  total  of  66,4M,B68 
posseof^rs.  After  the  complete  success  of  tbe  trial  of 
accumulator  cars  at  Barking-road,  where  the  cost  ia  aacei^ 
toined  to  be  at  least  }d.  per  car  mile  less  than  horse 
traction  (and  on  an  unfavourable  route),  it  is  expected  to 
make  an  immense  saving  by  the  introduction  of  elee- 
tricity  on  all  their  lines,  and  a  Bill  is  being  pressed  forward 
for  this  purpose  tn  Parliament.  The  status  of  the  electric 
crax  in  England  roay  now  be  considered  eeciire.  Other 
companies  will  follow  suit,  end,  us  with  electric  lighting, 
the  eventual  state  of  the  mother  country  wilt  not  be  foand 
behind  that  of  the  States,  with  the  double  advantage  of 
having  a  practically  thorough  nrKl  perfect  sjrstero,  not  »• 
quiring  to  be  altered  after  a  year's  use.  and  without  the 
constant  unsighlliness  of  long  tinea  of  electric  wire  posla. 

SoothwArk  Eleotrie  Rallwaj. — The  report  of  the 
directors  of  the  City  of  I*oridtiii  and  Southwark  Subway 
Company  states  that  during  the  past  half-year  the  worto 
of  tbe  subway  have  nude  considerable  progrea,  and  are 
now  approaching  completion.  One  of  the  tnnnek  la  now 
completed  throughout,  and  the  other  tunnel  ia  being 
rapidly  advanced.  Tbe  underground  stations  are  all 
nearly  finished,  and  the  station  boildingi  on  the  surlace  at 
Groat  Dover-street  are  roofed  in,  the  alterations  to  the 
building  at  King  William-street  have  been  completed,  and 
tlie  company's  offices  are  now  established  there.  Meaen. 
Mather  ajid  Piatt  have  bad  an  electric  locomotive  and 
caxriagee  running  experimentally  for  eomo  time  between 
the  King  William-etroet  and  Groat  IMver-street  Stations. 
As  the  present  authorised  linos  stop  at  Stockwell,  about  a 
mile  short  of  the  great  centre  of  traffic  meeting  near  The 
Plough  at  Clapham,  the  directors  have  dacmod  it  advisable 
to  deposit  a  Bill  in  Porlinmont  asking  for  power  to  extend 
tho  line  to  that  point,  the  works  for  which  can  be  carried 
out  at  a  lower  eomporative  cost  than  the  existing  worka, 
and  the  approval  of  the  proptMtoci  will  be  asked  ala 
special  meeting  called  for  that  parpose.  They  propoae 
also  toalter  the  name  of  the  company  to  that  of  the  Cit/ 
and  South  of  London  Railway  Company,  as  being  more 
in  harmony  with  tbe  present  nature  and  object  of  the 
iindertakir^. 

BrtdUnffton. — Tho  action  taken  by  the  Local  Board  at 
it«  meeting  laAl  week  opona  up  tho  grave  jiussilMlity  of  tlM 
town  being  without  the  means  of  public  lijtbting  after  the 
expiration  of  the  present  oontrset  for  gas  on  the  iMh 
proximb.  Tenders  had  tieen  advorti*ed  for  the 
lighting  of  the  diatrict  either  by  gu  or  electricity. 
Two  tenders  had  boon  received — one  from  the  gas 
company,  offering  to  light  by  gas  at  35s.  6d.  per  lamp 
for  1,300  hour*,  and  the  other  from  Hessn.  lAtog, 
Wliarton,  and  Down,  on  the  Thunwon-Hoiiston  syitev, 
who  would  put  down  38  arc  lamp*  of  1,200  cp,  and 
160  Edtson-Swon  incaodeecenb  llgbte  of  16  cp.  frtrXSOO  a 
a  year  on  a  contract  for  five  yean.  Dr.  Redman,  in  noviag 
that  the  eleetrie  light  he  adopted,  nbmitwd  that  XSOO  a 
year  was  now  paid  tor  about  5,000  e-p.,  and  for  the  outlay 
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of  anacJditiomI  jElOOayear  they  woiild  get  60,000  c.|i. 
Mr.  Creascr  rose  to  move  ihsil  the  gas  coin[]an}>'8  t«nder  be 
accepted,  bui  tt  was  niW  that,  being  ;i  coTinirlerahle  sharc- 
boldorin  tho  company,  he  coiiU)  not  do  ao.  It.  wiis,  how- 
ever, moved  as  aii  luiiomlment  by  Mr.  HosMilton.  The 
question  then  arose  on  to  the  legality  of  gae  shureholtlem 
Totinx  on  the  (lUQHtioti,  and  it  was  held  that  whilst  ihey 
could  not  vote  in  favour  ot  the  gas  company's  tender,  tbey 
were  not  debwred  from  voting  Jigainst  the  electric  light. 
The  amcndiueut,  being  only  Aii{>porled  t>y  throe  votes 
agkinst  four,  wag  declared  loeU  The  original  motion  was 
supported  by  four  votofl,  and  tix  (including  throe  gassharc- 
botders)  wcro  recorded  ag»in»t  it.  This  also  was  ileclared 
lost.  Botb  toiidora  were  Uihb  rojcctcd,  and  if  some  arrange- 
ment be  not  entered  into  before  the  cxjiiratioii  of  the 
prwent  contmct  for  gua,  the  town  will  be  left  in  darUnese. 

ConnoU  of  tho  Institution  of  ElootrionJ  EoKi- 

noers.— Tho  JwniK'l  «(  Institution  ot  Electrical  Engineera 
jun  issued  contains  the  refiorl  of  the  council  for  the  jjast 
year,  and  the  continuation  of  the  interesting  discussion  on 
Mr,  Addonbrooke'a  paper  on  "  Electrical  Engineering  in 
America.   The  council  have  awarded  the  annual  proiuiunui 
in  reapect  to  pofwrs  read  during  the  year  ending  SIst  May 
last  as  follows :  The  Iniititiitlon  Proioium,  value  JCIO,  1o 
W.    M.  Monlcy,  member,   for  his    jiaper  on  "  Alternate- 
Current    Working";    the     Paris     Electrical     Exhibition 
Premium,     value     £5,    to    Dr.    Oliver    Lodge,     F.fi.B.. 
member,     for     bia     paper     ort    "  Lightning,    Lightning 
Conductora,     and    Lij^htning     Protectors";    the    Fabie 
Premium,  value  £i,  to  A.    E.    Kennelly,   aaaociate,   for 
hia  paper  on  "Certain  Phenomena  counect«il  with  Imjieriect 
Eutb  in  Tclc^^pb  Circuit«."     Tho  council  report  that 
after  the  consultation  of  tho  Board  of  Trade    with  the 
Inatitution,  in  tho  early  ]>ikrt  of  the  year,  on  certain  tech- 
nical poinU,  a  si)ecial   committee  waJi   formed,   and  their 
recommenilations,  of  wbiclk  the  most  imfKirtanb  was  the 
question   of     rof^ulittions     for    overhead    vv-ire»,    was   suh- 
stantiatly    adopted    by  the   department.     The    council 
also    reappointed    tho   Slandirdising  Committee  .  to  con- 
fer wjUi   tho  Electrical  Tr»de»  Section   of   the   London 
Chamber  of    Commerce,  and   a  diuft  scheme  was  con- 
joiaUy    drawn     up     and    submitted    to    tho    Prosidont 
of  the  Board  of  Trade.     There  is  every  reason  to  hope 
that  tbia  recommendation,  which  lias  already  been  practi- 
cally ailopted,  will  eventually  be  fully  carried  out,  and  thus 
render  unncceuary  any  other  atandai'diging  establishment, 
which,    however    well    organisefl    and     under    whatever 
inBuential  auspices  it  might  be  created,  could    scarcely 
expect  to  moot  with  tho  general  recognition    which    a 
Government  establiahmant    must    necessarily    oommand. 
With  reference  to  the  resumption  of  the  old  system  of 
election  of   the    members    of    the    council,  with  a  view 
of  effecting  a  complete  thol^;h    gradual    change  in   tlie 
composition     of    that    body,    it    haa  been    resolved    on 
the  milJatJon  of  Frof.  Forbes  that  two  at  least  of  the  retit- 
ing  members  each  year  shall  be  those  who  have  served 
during  the  longest  time  on   the  contictl     I'rof.  Forhoa  and 
Dr.  Fleming  have  accordingly  retired,  and  Mr.  titixib,  with 
tbe  eame  object  in  view,  had  already  pressed  his  resigna- 
tion, which  was  therefore  accepted.     Tho  financial  position 
of    the   Institution   continues  in  a  Bound  condition,   the 
iDcrease  of  members  mors  than  com]K9naating  for  increase 
in  expenditure  incurred  by  the  wider  field  of  its  o|>erations. 

BfBoot   of  Lt^tnlns    on    Undergroond    Wlro 
lA<VOOa — Mr,    W.  S.   Harris,  uf     Kiliblu&uuith    L'ollieiy, 


contributes  a  curious    and    interesting    account    to    the 
Ji'uiHul  of  the  British  Society  of  Mining  Students  of  the 
efrect  of  A  thunderstorm  upon  an  underground  i-ope  at  tbe 
colliery  on  the  23rd  of  July  luoi.     A  sharp  tbundei'atorm 
occurred,  lasting  a  couple  of  hours,  accompaniwl  by  heavy 
rain.      Tbe    shaft  ia  dO    fathoms  deep,  and    the    ropo 
aflucted  is  a   self-acting  endless  iron   rope    2^in.  diameter, 
unconnected     with    any     other    ro|>e.       The    tuba    are 
boohed    to    it     by     eyes,    tho     incline     giving     tbe 
motion.      The    rope    usually    ttAvcl*    at     1}    miles    an 
hour.     A  lad  at  tho  end  wheel    unhooks   the    fidl    tube, 
and  hooks  on  the  empty  one*.     The  roi*e,  which  is  Httte 
more  than  1,900  yards  in  length,  ia  supported  by  a  wheel 
each  end,  by  the  SO  tubs,  and  by  eight  sheaves,  making  in 
all    90  support*  and  connections  to   earth.     fJuring  the 
thundoratorm    the  ropo    suddenly  became  charged   with 
eloctricity.     The    brake    lad    felt   strange    sensations    in 
the    hand    on    the     brake-handle    and     in     his    legft— 
bo    waa    standing    on    damp    wood,    but    clear    of    the 
rails.      Tho     shocka      were      intermittent,      and      only 
slight  at  fii^t^  80  that  he  waa  able  to    touch   the    brake 
or  rope  when   necessary.      In  a  few  minutes,  however, 
the  rope  gradually  slackened  it«  n|>Ged  and  then  stopped, 
although  ho  put  the  brake  right  oil.     This  stoppage  was 
apjiarently  accounted  for  by  a  full  tub  which  was  found  off 
tbe  way,  and  tho  waggon-wny  man  lifted  it  on  tbe  rails 
with  the  aid  of  a   lad,  Imth   receiving  shocks;  they  thon 
went  to  the  brakcwhoel,  expecting  that  the  roiw  would 
move,  for  all  olae  was  right :  tho  roiie,  however,  would 
Blill  not  move  ;  they  pulled  on  it  for  a  qunrier  of  an  hour, 
and  it  moved  a  yard  and  stopped  agiiin.     They  went  along 
and  found  n  full  tub  "ended  up"  on  the  rails;  they  re- 
placed this,  again  feeling  shocks.     Thoy  then  telephoned 
to  tho    lail    at    tho    bottom  to  xway    on    the   rope   while 
tboy  did  the  same,  and  all  worked  for  a  quarter  of  an 
hour   with   no  result     Than  tbey   desisted,  and    whilst 
considering  what  to  try  next,  within  five  minutes,  when  no 
one  was  toiicbitig  the  ro|)D,  it  gently  moved  away  as  if 
nothing  h.ul  been  wrong,  and  continued  without  (urtber 
trouble.     Tbe  time  was  thon  3.4ri  p.m.,  and  by  this  time 
the  thunderstorm  was  over  and  no  more  shocks  were  re- 
coivcd.     When  swaying  on  tho  rope  those  who  had  hold  of 
it  let  goat  each  shock,  and,  tor  the  moment,  the  electricity 
seemed  to  be  all  diacbargod,  for,  on  touching  immc<)iately 
after  asbock,  nothingcoiild  be  felt,  although  in  u  few  seconds 
raoi*e  came  another  and  so  on  at  intervals  of  about  a  minute, 
at  the  cud  of  the  hour  and  half  beingwcakerand  leas  frequent. 
The  electric  bells  all  worked  correctly  during  this  disturb- 
ance. Another  ondlcssropc  was  not  aflected,  but  coQ^uod 
running ;  no  shocks  were  received  from  it ;  and  no  light- 
ning waa  seen  by  anyone  in  the  pit     This  seems  to  show, 
says  Mr.  Harris,  that  tho  electric  current  did  not  descend 
by  the  shaft,  but  more  proliably  was  produced  in  tho  i"ope 
by  induction  from  the  earth  in  its  becoming  highly  charged 
with   electricity  at  tho  commonciment  ol  the  thunde^ 
storm ;    but  it    sooma    strange    that  the  ro[)e,  which  ia 
by  no  moans  inaulate*l,  could  retain  the  electricity  for  any 
a|iprcciable  time.     The  case,  as  related  above,  is  extremely 
interesting  and  insbiuctive  for  the  student  of  statical  elec- 
tricity.    It  Bccma  pretty  clear  to  us  that  tho  explanation  is 
that  the  ropo  was  affected,  twt  by  the  earth's  electricity  at 
tho  commencement  of  the  storm,  and  aftetwards  «towly 
discharged,  but  that  it  suffered  induction — in  common  with 
the  eorU] — from  the  cloods,  and  aa  each  flash  took  place 
the  charge  in  tbe  ropo  wu  liberated  through  the  meet  cou- 
vcnicnt  point  uf  coDt«cU 


In  Suing  lip  the  IftboratoriM  of  the  Central  Instittition 
tlio  authors  fiavo  had  occasion  to  obtain  many  ^^Ivano 
meters  ot  varioua  Lypeo,  sevenU  of  which  are  comparatirely 
tiQW.  Tbo  reeulta  obtatiidd  from  the  comparison  of  the 
difTerant  iii»tnir&eiita  will,  it  iii  hoped,  be  of  nervine  in  jiidg- 
ing  their  reUtive  excellence,  and  in  suggesting  turtlier 
improvomenta. 

The  authors  give  two  reaoona  for  their  opinion  tlwt  un- 
aitire  galranometera  abould  be  made  astatic  Firstly,  by 
ao  doing  the  working  of  the  galvanomelor  is  made  more 
indc|wiMleiit  of  outside  magnetic  dtctarbancea ;  secondly, 
although  botli  astatic  and  non-aat*tic  giklvanonieteTii  can 
iheoretioally  be  made  infinitely  sensitive  by  eutSciently 
woakeninf;  tbc  controlling  field,  the  practical  limit  caused 
by  inHt*bilily  is  reached  sooner  witJi  non  aatatic  instru- 
nientfl  than  n-ith  utatie  ones.  The  usual  method  of  placing 
the  mirror  inside  the  coil  is  undesirable.  In  some  innru 
uente  shown  at  the  meeting  Mudford'a  imprnvement  of 
placing  the  mirror  outcide  the  coil,  or  outside  between 
the  two  pain  of  eoils  when  four  eoila  ore  employed, 
bad  been  adopted.  The  valuable  porU  of  the  coil 
near  the  susgionded  needle  could  thus  be  utilised.  It 
was  shown,  bowavflr,  that  there  wu  a  small,  approxi- 
nutcely,  spheroidid  s[uco  mxar  the  needle  within  which 
tiie  convolutions  would  tend  to  oppoM  thone  in  the 
more  distant  porttons  oC  the  coi).  A  graphical  method  watt 
given  for  determining  this  space,  which  space  it  is  proposed 
to  utiliao  by  winding  tbo  convolutions  within  it  in  the  oppo- 
site direction  to  that  of  the  rBmaining  ones  of  the  coil. 
betAJis  as  to  the  methods  of  supporting  the  ooils  were  then 
discussed,  ajid  the  iuiporlaiice  uf  littin)*  them  in  boxes 
mounted  on  hinges  or  otherwise,  so  as  to  be  readily  re- 
movable, was  pointo<l  out.  A  galvanometer  devised  for 
teaching  purposes  <utd  provided  with  variable  dampine 
arrangemeot  was  described,  in  which  thedampiru;  is  effeoted 
hy  eaeloaing  the  mirror  in  a  glass  cell,  whose  sides  can  be 
caUHtt  to  approach  or  recede  by  turning  a  milled  bead  out- 
side the  instrument.  This  arrangemunl  enables  the  damp- 
ing to  he  varied  between  wide  limiu,  and  lU  eiTect  on  the 
swing  produced  by  a  siven  diechorKe  can  be  determined. 
The  instrument  is  also  serviceable  both  aa  an  ordinary 
dam|>ed  galvanometer  or  as  a  fairly  ballistic  one. 

In  mfiaaitring  quantities  of  electricity  by  the  first  swing 
of  a^alvsnometer  needle,  a  correction  lias  usually  to  be 
introduced  for  dam[iing.  This  correcting  factor  is  simple 
enough  when  the  damping  is  small,  but  becomes  morecom- 

t lex  OS  the  damping  increaeos,  and  to  facilitate  tbe  calcu- 
ktiotu  a  table  of  vaJuee  of  the  factor  for  varioua  valaaa  of 
A  (the  logarithmic  decromont)  hu  been  calculated.  From 
this  it  appears  tbat  for  values  ol  A  leas  than  0&  the  value 
of  the  [actor  is  very  nearly  (1  +  1  \),  the  correction  usually 
applied.  Improvemeotain  methods  of  insulating  the  coils 
and  terminals  of  galvanomotcra  required  for  insulation 
Ceeu  wore  next  deecrihcd,  the  principle  of  which  may  be 
gUhered  from  Figt.  107  and  108  in  Prof.  Ayrton's  "  Prac^ 
ucal  Electricity,"  A  special  form  of  instrument  for  high 
insolation  work  was  exhibited,  in  which  the  copper  reatit- 
anee  of  the  coils  is  nearly  400,000  ohms,  and  the  sbortost 
path  along  whiob  surface  leakage  can  take  place  from  the 
coils  to  the  base  of  the  instrument  is  between  30in.  and 
40in.  of  ebonite  ortifieidly  dried  by  sulphuric  acid.  This 
is  utlainod  by  supportiiitj  the  coihi  from  two  corrug-ited 
ebonite  rods  which  dejivml  from  a  brou  ring  carried  on  the 
top  of  three  corrugated  pillan  fixed  to  the  luwe  (Jate.  The 
inatruraent  was  eonstructe<l  to  drawing  by  M«sars.  >>aldor 
firoe.,  but  the  method  of  suuporting  the  coiU  was  tiuggested 
by  Messrs.  Eidsforth  and  Miidfonl. 

With  reference  to  the  proportionality  of  deflection  to 
current  in  reflecting  galvanometers  it  was  pointed  out  that 
ordinary  reflecting  ^VBOoaeters  may  aiSor  mora  than 
1  per  cent,  within  the  limits  of  the  ocalc,  hence  ahowing 
Hu  neoassitv  fur  cahbratiun  when  any  approach  tooecurocy 
is  desired.  Ualvonometers  uf  the  D'Anoavat  type  ■ometimee 
differ  from  proporrJouality  more  than  the  one  above  referred 
to^  but  by  Bttiag  each  instnimento  witb  curved  pole-pseoei^ 

'AbatnotorMPH-bj  Prat  W.  a  Ajriton,  F.RS..  T.  UotW.  and 
W.  K  AMiMr.  DA.,  wmi  Wvn  tli«  Dinkal  Sacidtv,  Jsa.  ITlb, 
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and  allowing  the  coil  to  hang  freely  from  the  top  euspen- 
mon,  a  proportionality  true  to  lees  than  019  per  <:enL  hai 
been  attained  over  a  scale  about  30ia.  long,  The  following 
abstract  of  tests  made  indicate  the  aiooanb  of  error  wbiott 
may  arise : 

OnHnary  Jd/leetinf  0»ItanotiuUr. 

Deflootinn 0    120       MO       3nO       430       MO 

ComapoDdlDg  corrent 0    121-0    2425    365'fi    433 

Dsflsatian 0    120       240       360       480 

Corrsspondlnjg  corNBt 0    118-5    240-6    S^-6    473-6    600 

VAnonwat  OatnntomeCtr  wM  Carvei  FDh-fttU  ewt  OM  ttatufimf 
Prufy  si  Ae  Sottas 

Doaeetioa 0     120       2W  360       480       600 

CorrMpaadiag  eamnt 0     110-9    339  9  360-3    480'7    WO 

Coming  to  the  question  of  sensitiveness,  the  imjiortanc* 
of  keeping  the  wire  as  close  as  possihle  to  the  magnets  w«^^ 
brought  prominently  forward,  as  well  as  the  oocessity  1^^| 
reducing  the  "  figure  of  merit  "  of  various  instnuneots  t^^ 
the  time  Btandanl  in  comparing  their  sensibilities.  A  satis- 
factory ttaudard  of  comparison  is,  however,  not  eaay  to 
determine.  The  sensibility  in  use  of  any  instrument  ja 
made  up  of  manj*  factors,  some  ol  which  arise  from  tlM 
skill  of  the  experimenter  himself.  It  is  also  desirable  to 
gfve  the  data  in  such  a  way  that  the  influence  of  each 
factor  can  be  separately  determined.  The  authors  bare 
therefore  endoavoared  to  distinguish  as  far  as  poasible  tlie 
three  chief  causes  of  the  sensibility  of  reflecting  golvano- 
moters — vis.,  the  arrangement  and  winding  of  the  coiU,  the 
coniitniction  of  the  magnetic  system,  and  the  optical  method 
of  magnifying  the  angular  dedccliuti  produced.  With  the 
some  view  the  question  of  the  susceptibility  of  various  gal- 
vanometers to  outside  magnetic  disturbances  has  been  con- 
sidered separately,  since,  nrst,  the  electrical  qualities  of  tbe 
instrument  are  not  altered  by  such  disturbaoees,  and, 
secondly,  their  influence  ia  dependent,  not  only  oa 
the  kind  of  instrument,  but  on  tLe  place  of  test.  Gal- 
vanometon  have,  therefore,  been  chusifieid  in  four 
diviaiooa,  accordtDg  to  their  relative  sewttrenesa  to 
slight  variations  of  controlling  field.  The  Mnoifih  of 
the  eontroUing  field  ia  supposed  to  be  so  adjiutad  that  the 
returning  motoeot  arising  from  twisting  the  suspended  porta 
through  a  unit  angle  from  the  equilibrium  positioa  is  con- 
stant. The  four  classes,  arranged  in  order  of  decreasing 
suoceptibility,  then  comprise  non-astatic  galronooieter* 
working  in  a  weak  field  and  with  strongly  magnetised 
needles  ;  non-astatic  instruments  working  in  a  strong  field 
and  with  needles  not  »o  strongly  magiMtieed  ;  astatic  gal- 
vanometers working  in  a  fairly  strong  field  ;and,  laatly,  gal 
vanometera  of  the  D'Arsonval  type  working  in  an  eztremel  v 
•trODg  field.  The  o)>t)cal  sensitivonesf  of  a  galvaoometer  n 
dependent  on  niAny  considorations  which  have  nocoiuuotian 
with  the  instrument  itoelf.  ThustbegaodneHoftbenurrar. 
the  dixunce  of  the  scale,  etc.,  are  important  faeton.  Tfae 
authors  have  bonce  contented  themaelvos  with  givine  tfae 
number  of  scale  divisions  per  micro-ampere  or  per  micro- 
coulomb,  assuming  the  scale  to  be  placed  at  a  distance  from 
the  mirror  equal  to  3.000  scale  divisions.  As  the  scale 
distance  most  ganonlly  used  is  a  metre,  and  as  the  scale 
divisions  are  frequently  in  half- mi  Hi  metres,  the  conditiooa 
assumed  areofteo  fnlfitled  to  practice.  Theeensibilitiesfor 
a  steady  current  and  for  a  discharge  are  thus  directly 
expressed  in  angular  measure  irrespeetive  of  ojicical  nugni- 
fleation.     The  sensibility  at  the  usual  scale  distance  ea-       I 

tiloyed  with  each  instrument  is,  however,  given  as  a  golden  | 
or  it  must  be  remembered,  in  comparing  sensibilitioa  at 
the  same  period,  thkt  two  inftmments  will  differ  althoUtfb 
idontieal  in  all  respects  save  tbo  moment  of  itiertia  of  t£e 
suspended  parts,  ajid  these  may  dilfer  becauaa  a  lorgar  and 
heavier  mirror  has  been  attoohod  iu  order  to  employ  a 
longer  scale  distance.  An  imiwrlant  and  dtflicult  question 
is  whether  the  factor  of  merit  of  a  galvanometer  slMuld  be 
given  under  the  conditioa  of  constant  period,  or  ol 
statit  conlrolling  mtmeut,  or  of  conetont  oontiollingf 
Tbe  first  M  the  easiest  to  obtain  and  to  calculate  from,' 
K  most  readily  understood.  In  the  uble  of  dau  of 
many  iostraments  tested,  only  an  abstract  of  which  is  Imtb  ' 
published,  two  columns  have  tberefore  been 
for  tbe  values  ot  D  and  S,  which  respectively  denote 
tbe  defleetMB  per  mi«(o«aipere  and  tbe  awing  per 
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coulomb,  each  in  scale  liivisions  wben  the  period  is 
10  seconda  and  the  scale  disUnce  u  2,000  scale 
divisions.  The  eorrospondiiig  values  nt  any  other 
period.  T.are,  of  course,  DT/lOO  and  ST/10,  h  is,  how- 
ever, unfair  to  judge  the  relative  merit  of  two  inatriimenta 
by  simply  compnring  their  action  when  the  period  is  10 
seconds  in  each  case,  for  tbia  period  tuay  be  unnuitablo  for 
U80  with  one  or  both  of  them.  It  is,  moreover,  not  quite 
right  to  compare  tho  values  of  D  and  S  nhen  the  usual 
periode  are  employed,  &i  these  mxy  not  bo  all  equally 
tavourablo  to  the  instruments  considered.  Tho  authors 
therefore  determined  to  rediies  the  numbers  to  their  corrce- 
ponding  values  under  the  condition*  of  constant  oontrotling 
moment  per  unit  angla  The  alternative  of  constant  con- 
trolling field  was  rejected  because  it  is  inapplicable  to  instni- 
mentft  of  the  D'Arsonval  type.  The  stability  of  the  zero  of 
any  instrument,  lioweYer,doi)cnde  on  tbccontrolling moment 
per  unit  angle,  and  the  values  of  Tt  and  S  (see  table)  have 
therefore  been  oiulttpliod  respectively  by  I  and  i/l^  where 
I  IB  the  moment  of  inertia  of  the  suspended  parte  inC.G.S. 
units.  In  this  mannor  mimbors  proportional  to  the  sanai- 
bilitiet  for  constant  controlling  momont  have  been  obtaioed, 
and  these,  perhaps,  f;ivo  a  fair  comparison  between  the 
various  instnimentii  when  the  tjme  required  to  take  an 
observation  ie  entirely  unimportanb.  It  should  be  boni 
in  mind,  however,  that  the  period  of  instruments  in  which 
the  momenu  of  inertia  of  the  suspended  parts  are  large, 
such  ae  Rosenthal,  Gray,  or  ordinary  D'Arionval  galvano- 
meters, would  bo  incunveuiontly  lonj;. 

The  influence  of  resiBtunce  has  next  to  be  considered. 
If  two  ealvanometora  differ  only  in  the  gaugea  of  wire  with 
which  they  are  wound,  and  the  convolutions  are  similarly 
distributed^  then  tho  sensibilities  should  be  proportional  to 
the  number  of  tums.  If,  a^^ain,  the  thtcknesa  of  the  in- 
sulating covering  bears  a  constant  uroportion  to  that  of  tho 
wire,  then  the  resistance  of  the  coils  would  be  pro^wrtion-il 
to  tho  square  of  the  number  of  turne,  so  that  tho  values  nf 
D/V|,  S/r^  would  bo  const&nt  for  the  same  pattern  of  in- 
atrument,  where  D  and  S  are  the  number  of  scale  divisions 
per  micro-ampere  and  micro-couloinh  POS]>ectiveIy,  and  r  ia 
the  roeistance  of  the  ^Ivanometor.  The  p[0|K>rtion  in 
question,  however,  varies  not  only  for  coils  of  different 
resistances,  but  also  in  the  same  coil,  for  several  ditToront 

?iuge6  arc  genemlly  used  in  winding  the  various  jiortiona. 
o  gel  some  idea  of  the  relation  between  rosistanco  and 
sensihility,  the  authors  have  made  tests  on  galvanametui-s 
of  the  same  pattern,  but  of  difTerent  reaiitancea  (the  same 
magnetic  system  being  used  throughout),  utid  have  found 
that  D  and  S  vary  a])proximatflly  with  the  value  of  r  raist-d 
to  the  power  2/D— i.(,,  D/rJ  and  S/rj}  are  approximately 
Constanta  for  gulvanometcrs  of  the  same  |Kittem.  These 
quantities  have  accordingly  been  taken  as  the  factors  of 
merit  of  the  galvanometers  for  constant  [>eriod,  and  t^eir 
valuee  are  given  in  the  table  ($u  columns  10  and  II). 

Another  question  to  be  considered  is  the  factor  oi  merit 
in  connection  with  the  volume  of  the  coils,  as  this  is  impor- 
tant as  regards  the  cost  of  high-resisUooe  ^Iranometers. 
A  separate  column  (5)  is  therefore  given  showing  theapproxi- 
mate  volume  occupied  by  tho  wire  in  each  instrument,  an'1 
other  columns  (H,  IS,  16,  17)  give  the  values  obtained  by 
divtdinetbiequaiitity  into  the  various  factoreof  merit.  The 
results  of  comparison  in  these  latter  columns  are  very 
interesting.  It  appeare  that  galvanometers  of  the  Kosontbal 
or  Gruy  and  the  I^'Arsonval  types  are  by  far  the  most  sausj- 
tive  in  pruporituii  to  the  volume  of  coil.  The  authors 
believe  that  the  best  way  to  make  a  very  eotisitive  galvano- 
meter with  a  movable  magiietic  avetem  is  to  employ  several 
small  cuits  instead  of  one  or  two  large  ones,*  and  that  the 
magnota  should  be  horsoshoo-ahapcd  with  the  lino  joining 
the  poles  vertical,  as  in  Prof.  Gray'a  iustrument,  but  uodi- 
iled  so  as  to  give  smaller  momontof  inertia.  Such  a  magnetic 
system  can  be  made  vory  delicately  luttatic,  and  the  weaken- 
ing of  the  maonetfl  with  time  does  not  f;rcaily  influence  tho 
astAticism.  The  authors  also  conclude  (mm  tnoir  investiga- 
tions that  the  most  sensitive  galvanometer  nf  all  would  be 
one  of  the  D'Areonv&l  type  suilably  modified.  The  polee 
of  the  magnet  should  be  very  close  togotber,  the  coil  should 

*  Hr.  0.  T.  Boys,  F.K.9.,  ialUi  Cuter  iMtam  en  iastniBtatB 
Tor  n:B4iiuriD^  miant  but  (April,  1889),  has  aUo  shown  thit  gti- 
vkDum«ll^^■  with  iimilt  cvili  may  be  Diada  very  unilllvo  [{•.  Zi,  25]. 
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\mm  aho  baao  indB  od  tbs  ooefficient^  of 
coBi,  and  &  talda  of  valuai 
Tnm  tfcii  il  appMia  tb*i  a  ouil  of 
gahaiMiiietotB  hu  a  ooeffi- 
noMviallv,  to  ooe-thooMBdtb 
If  the  ooiU  ot  tbe  imtniniKit 
an  m  aeriai  aad  pbeod  near  aack  other,  as  in  actual  me, 
the  •oafieHaa  k  veiaaaed  hf  aknt  half  Ita  former  amoant, 
wtag  to  anlail  JadPCtioM,  ao  that  for  Tliomaon  galvuio- 
BHtan  whoae  raaiataace  r*rj  between  1,000  ant!  10,000 
flhaa  tha  tnae  OHHtaat  is  sboat  0  0015  aeconcU.  Very 
U^fQBttaace  iaatrnmeeta  have  a  ttu&IIer  titae  consUnt, 
oviae  to  the  iocraaAng  importaooe  of  tbe  inaaUttng  cover- 
ioK  w  the  wiraa.  Tbe  anuiara  also  duciui  tbe  poadbiticy 
oijiidgtiig  the  eleetrieal  gtuEtiea  of  jBdvaoomster  oofli  by 
lDeBCBremGiii>  of  tbeir  indoctioa  coe&ienta. 

"Hie  imjtorunce  of  baTiog  tbe  nugneca  of  galvanometeni 
as  EtroRgly  tnagretised  u  ponible  la  illmtntiMl  in  a.  tabic 
aboving  the  results  of  expcriiaonU  mode  at  tbe  Central 
InstJUtUon.  In  many  eases  the  senEihility  of  an  inktm- 
ment  hu  beon  treblca  (for  tfac  fame  poriixlic  time  of  vibra- 
tion) by  simply  remiigneliinng  the  nectltcs,  und  tn  one  caao 
the  soiuibility  of  an  instrument  had  fallen  to  one-flftb  its 
ori^nal  value  by  tbe  weakening  of  tbe  magncta  wiUi  time 
and  u>e>     Tbo  ez[)erimcut«  iibow  that,  however  carefully  a 

Slvanomcter  may  bu  uwd,  it  is  advisable  to  rcmagnotiae 
a  magneta  oocaaionally. 

In  mev  of  Kr.  Proeee's  remnrka  at  the  Institution  of 
Electrical  En^^QGers  on  January  23,  on  tbe  deteriorating 
quality  of  magnet  steel,  it  is  of  the  first  jntnortanoe  that, 
for  sensitive  galvanometer  needles,  only  too  very  best 
quality  obtainiblo  should  be  employed. 


THE  FIRST  PRINCIPLES  OF  ELECTRICAL 
ENGINEERING. 

(CoRliuued  frum  pa^  SS.) 

Cutting  once  moro  from  tbo  book  referred  to  in  our  last 
ijttUCgU  purfcctly  dufiiiitcntund  is  made,  vrbich,  if  tenable,  will 
du  much  towards  siRntlitving  from  an  engineering  point  of 
view  tbe  ideas  which  exist  upon  electric  and  magnetic  inter 
actions.  The  cloutnc  and  tbe  magnetic  circuits  arc  really 
both  Himilar,  and  might  almont  bo  dealt  with   as  different 

ftbascB  of  ono  circuit  £vei7  no-called  line  of  force,  whethfi 
rom  a  maKnetie  source  or  from  an  electrical  source,  is  dealt 
with  aa  a  cloaed  curva  In  tbe  conductive  circuit  Uiere  are 
two  sots  of  closed  curvea  aeemingly  acting  at  right  angles 
to  one  another.  There  is,  for  example,  the  act  which 
gives  tbo  phenomena  of  tbe  current  acting  inirallcl 
to  the  axis  of  tbe  condiwtor,  and  thoro  is  the  sut 
acting  at  right  angles  lo  thoM.  Every  conductive  circuit 
is  a  magnet  of  one  loop,  A  magnet  ia  but  a  soccesaion  of 
sticb  loam,  acting  ui  soiiea,  each  Incroasing  the  magneto- 
motive force  that  sends  the  loops  around  the  coils,  till, 
when  we  get  a  "ooil"  magnet,  tbe  phenomena  seotn  to  be 
juat  the  opifosito  to  those  that  appear  in  the  conductive 
circuit;  lor  now  the  Ioa[i«  go  through  the  coil  imrallol  to 
ita  axta,  returning  to  form  iao  closed  cun-oa  oo  the  outside 
of  the  coils.  These  loops  form  what  may  be  termed  the 
□tiliaable  patt  of  the  magnetic  circuit,  while  wha.t  wq 
gencnlly  term  currant  foraw  tbe  utituable  part  of  tbe 
ooodnctive  circuits 

There  is  one  coiispicuoiu  difTorence,  however,  between 
the  couductJvo  aiifl  magnetic  circuits.  If  tbo  coil  magnet 
Iw  cuntiniiod  till  the  siicctMirvo  coils  mako  a  comptttn  ring, 
there  is  nn  manifratation  of  availablo  loops — they  Bcem  to 
varnsh.  In  reality  they  form  the  closed  curves  or  loops  in 
tbo  interior  of  the  ling. 

Every  calculation  almost  connncte^i  with  eiigiiieoringoloc- 
trical  apriaratus  doi>on<lR  njwn  a  knowledge  of  these  loops. 

If  wo  oriug  a  conductor  into  tbo  Hold  of  these  loops,  a 
current  is  aol  up  exactly  in  pro]>ortion  to  tbe  number  of 
looua  that  pass  around  the  conductor. 

The  strength  of  an  electromagnet  dejJeiidn  altogether  ujton 
the  number  of  loo^n  that  \a*»  through  it 


ThiO  pfdl  of  ao  alecftcooaagnet  dependa  opoa  the  number 
of  loop  going  through  the  annatore  from  ooe  pole  and 
rstonung  tbnnij^  the  other  pole. 

No  two  loopa  cao  occooy  Um  aam*  naee,  hence  when  we 
try  to  force  loops  of  naflar  poluitiei  mto  the  aame  space 
we  get  the  pbeooHMDon  of  repnlrion,  which  Is  jtut  the  aame 
aa  tcyiog  to  pot  a  t**— "*■■  and  a  ineoa  of  g^aii  into  tbe 
aame  wpaea.  The  repulsion  in  that  caao  ia  proporticnuti  to 
tbe  force  with  whieb  the  attanpi  ia  made.  There  if  abso- 
lutely DO  ODfcle  phenooienon  ia  electric  or  atagoetie  ebcolta 
which,  granti^  thaae  jftmmm,  cao  be  termeu  repulaive. 

Elecmeal  attnctioiw  ariae  bcKaote  of  the  polar  cooditiona 
of  tbe  loops  tending  to  ihoTteo  tbe  loopa,  and  thia  teodeocy 
to  sborteoing  gives  rise  to  the  phenomenon  of  attraction. 

There  is  toniething  which  appeals  more  forcibly  to  en> 
dorse  the  corrcctJiess  of  tbe««  views  than  in  the  (dd  method 
of  lines  of  force.  Change  lines  into  loops,  and  we  can  see 
•ome  reoBon  for  a  currant  to  be  aet  up  in  the  wire  around 
which  those  go,  bat  can  aee  nooe  beeutse  "  lioea  of  foree  " 
jiass  tfarough  a  B[aKe  bounded  in  one  direction  by  a  ewi- 
ductor.  Action  and  reaction  are  equal  and  opposite.  Tbe 
current  sets  op  the  loops.  Why  not  the  loops  set  up  the 
current? 

Considering  these  idaaa  in  eonnaclion  with  dynamoa,  it  ia 
explained  that  the  active  part  of  tbe  armature  is  to  be 
found  in  tbe  wire  around  which  the  magnetic  loope  pais. 


HEAVY   SWITCH,    SAFETY   JUNCTION,   AND 
B£GULAT1NG  GEAR. 


of   the  electrical   fitting   trade  has 
in   the  supply  of   heavy  fittings,  and 


A    S{>e<:ial    branch 
recently  sprang  up 

the  works  on  the  Atbort-cmbonKment  of  tbe  Eloctaical 
Eiigiiw«ring  Cornoration  have  been  almost  axclosively 
devoted  to  dei'elopments  of  such  specialtiss  for  switch, 
safety  junction,  and  regulation  gear  W  electrical  supply 
stations,  electrical  traction,  isoutod  installatiatts.  trana- 
nisaion  plant,  etc.  Tbeee,  owing  to  the  large  currents  and 
oonstaot  use,  have  to  bo  tborougbly  well  designed  and 
very  solidly  made.  Tbe  seta  of  appliances  lor  these 
diliereni  puriMiites  have,  by  careful  organisatioi),  been 
standardised,  and  this  enables  an  adciiiuite  stock  to  be 
kept  rcaKly  for  putting  together  for  various  rcquiremente : 
this  BtatitlardiBing  of  stock  paUems  ia  particularly  useful 
when  it  in  A  •iiicstion  of  prompt  deliveries.  The  potts  are 
kejit  in  stock,  finished  and  in  the  rotigb,  for  various 
currenU  of  20,  50,  100,  300  amperes,  etc.,  so  that  any  com- 
bination for  particular  )Hirpo««s  can  be  turned  out  with  the 
<;rcat«et  despatch. 

The  spodaltiBs  to  wbkh  reference  has  boeii  mide  com- 
prise main  switchboards  for  electrical  supply  stationa,  by 
meuns  of  which  any  dynamo  ur  dynamos  can,  together  Or 
eepai'ately,  be  switched  on  to  any  circuit.  Soma  very 
largo  switchboards  have  been  recently  made,  some  of  them 
weighini;  many  hundroilweightfi,  for  large  distributive 
centres.  Regulauns,  for  iruiiutainiiig  constant  potential  on 
the  mains,  are  also  in  bu^ga  demand,  as  vrcll  aa  for 
charging  and  discharging  aecumolators.  High-tcusioa 
Kifety  junctions  are  any  feature,  both  for  use  in  eon- 
junction  with  the  main  switchboard  and  on  the  primariea 
of  the  converters  on  the  cuiiAuiDer's  promises. 

Owing  lo  the  growing  nuniW  of  house  iitslallaliona,  a 
large  dmnand  is  arising  fur  house  switches  for  disconnoct- 
iog  the  consumer's  house  from  the  mains.  Tbase 
s|ipliancea  have  been  niieciaHy  adapt**]  for  distribution  on 
the  transformer  system,  ami  it  is  worthy  of  particular  note 
that  Ibey  arc  so  coiilti-uctcd  that  it  is  not  po«siblo  for  any- 
one to  touch  the  "current-carrying  "  pivrta  except  by  de- 
lilwriLte  intent.  The  Albert  Works  have  now  in  hand 
switch  goal'  of  this  character  fop  a  large  supply  station  on 
the  Continent,  and  for  others  in  the  United  Kingdum. 

With  regard  to  traction  work,  it  is  particularly  neces- 
sary that  switch  and  regulating  gear  should  be  at  once 
substantially  made,  simplo,  and  roliahlc.  The  corpotation 
have  given  a  large  amount  of  E)>ccial  attention  to  this  chiss 
of  work,  and  have  not  tailed  to  benefit  by  the  lar^e  expe- 
rience which  they  have  had  in  this  branch  of  work. 
Relevcnce  has  ah-ondy  been  made  in  these  columtts  to  the 
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■iritch  and  other  geu*  vhich  the  corporation  fuiaished  foi' 
the  KorthHeeit  Trumwayg.  They  are  now  eng&ged  on  an 
extenaivo  order  for  traction  plant  and  acceuoriee  for  tram 
lines  ia  Rome  and  elsewhere. 

The  extent  of  the  demand  for  hi^h-cLut  switch  f^our  of 
this  chamct«r,  uiid  the  fact  tbat  it  has  been  Bfiectalisod  in 

■  tbo  manDOr  doecribed  ia  w  good  an  indication  hb  any  other 
tof  the  eoonnouii  Htndea  which  are  being  made  in  the 

variolu  bnuicbes  of  electrical  engineering.     Wbereu,  eome 

three  yean  ago,  onlcra  for  the  heavier  acceuorlea  of  the 

kftbove  character  for  eleotricat  work  were  comparatively 

iimall,  it  is  now  no  URcommon  thing  for  the  Albert  Works  to 

[be  engaged  on  oquipmonta  ropresentiug  raluOB  ten  timoa 

greater  than  tJion. 

We  may  refer  in  pauing  to  the  special  inauUtor  flttJiige 
(Dmmmond'a  patent),  of  which  tho  corporation  arc  sole 
Dunufacturen.  Ab  is  well  known,  the  electrical  engineer 
,  baa  frttquently  to  deal  with  the  gaJleriei  of  mineR  and  other 
aJtoatioiie,  where  the  walls,  etc.,  are  rooking  with  danit) 
and  present  a  "  wooliil  piigoant  "  to  encounter.  The  diin- 
ciiUie»(    w    encounter  in   such   litnaticnR   are  altogether 

■  diflerent  from  those  in  house  lighting.  Thoxo  tittinf^  are 
icftlculatod  to  very  much  modify,  if  not  entirely  avarcnmv, 
ktiiesa  difficulties.  Tho  main  principle  may  ho  hrtedy 
'described  as  a  modification  of  a  double'shed   P.O.  fiattern 

ilwiUtor,  arranged  so  that  it  cun  be  combiaod  with  lamp 
switches,  aafety  jiinvtious.  lampholdort,  and  other  necea- 
sarv  fittings.  Wo  Bhall  have  an  opjiortuntty  of  describing 
and  illiirtr«tin(!  these  at  a  later  dute,  but  enough  has  been 
aud  to  indicate  their  p»rticulur  fiinction. 

The  Alliance  En<rineuniLg  Works  at   Wast  Drayton  are 

now,  of  course,  tho  principal  ones  of  the  EIei:lrical  Engineer 

.ilig  Corporation,  and  are  devoted  to  the  manufacture  of 

LBii^iica,  dyiiamoa,  and  the  other  heavier  plant  for  the  pur- 

tpoaea  for  which  iho  Albert  Worka  manufacture  accessories. 


THE  ETHEIt  THEORY  OF  1889. 


The  full  title  of  a  small  [mmpblet  by  Mr.  J.  Johnstone 

rhicb  lies  before  us  is  "  Tho  Ether  Theory  of   1839  is  tho 

[True  Theory  of  the  Leydeu  Jitr  as  Established  by  Moilcni 

ctrical  DiMoverics,  part  first".     It  seems  that  Mr.  John- 

bltone  contributed  a  letter  to    the  Gretnock   Advertiser  on 

>8oembor  27,    18IiD,  and  the  publication  of  Dr.   IiOdgc's 

Vwk  last  year  cuiides  him  Ut  roprtut  this  letter   with   aomo 

28   pages  of   conti-oversial  matter.     Probubly,  Dr.  Lodge 

will  nut  ttviublfl  himself  to  read  the  p.Lmphlet,  or  if  h«  reaOl 

it  will  not  trouble  toan»wer  it.  He  will.atid  with  iusticu,say 

that  Mr.lohnstonehtis  not  understood  bin  bouk.  and  does  not 

underguuidtbatnietfaeoryoftheLeydeMJurHowevormucbin 

itdvanee  of  tho  time  Mr.  Johnatone  was  in  1$39,  the  viewa 

ihe  then  oxpTcsAcd  are  not  in  accordance  with  the  knowledge 

^of  so  yoara  after.     Mr.  Johnstone  makes  a  number  of  etale- 

m«nt«  which  hardly  accord  with  facts,    Thus  he  says :  '*  It 

baa  been  long  known  that  if  a  Leydon  jar  be  suspended  by 

■illc  tbreculs,  it  is  impnssihle  to  churge  it  whilst  thus  in^n- 

,  Uted."     Now  it  is  not  only  jiossibio  but  an   excoedingly 

simple  nutber  to  charge  a  hcyden  jar  so  inauiatod.    It  may 

be  [that  it   cannot  be  charged  by   Mr.  Johnstone  a  method 

which  inhinted  at  in  tho  following  senWncfl  :  "The  fact  i* 

that  there  ia  only   otic  eluctric  tluid,  ^id   that  whuti  thu 

electrifyijig  machine  ia  put  in  motion  for  the  pur|K)ac  of 

givir^  electricity,  M«  nMer  vierilti  draun  the  fifetric  fluid  on! 

^  ~'  ihe  gnwuif  and  Iftc  prims  ccndncior  g\vts  U  9ut."     iVe  have 

)ised  the  portion  of  the  sentence  relcrrvd  to  as  not  in 

^accordance  with  existing  views.     We  tJiought  tlie  idea  of 

the  earth  being  a  vajt  reservoir  was  given  np  long  ajjo,  and 

that  all  tbo  modem  tendency  was  to  explain  the  earth's 

actioo,  if    re<]uired  at  all,  in  ch:irgin^  a  Leyden  jar  ax 

[merely  forming  a  link  in  the  circuit,     Sfr.  Johnstone's  an 

LbigCMUflm  to  Dr.  Lotlge,  ov  ntther  to  Dr.  Lodge's  theories, 

'mwdbi    priiicUnlly    founded    uix>ii    this    statement,    th,it 

an  insulated  Leyuen  jar  cannot  be  charged.     For  besides 

the  worln  wo  have  <|Uot«d,  the  atatemont  is  again  ms/lu. 

On  page  26  we  have  :  "  It  is  proverbial  that  an  insulated 

Layden  jar  cannot  bo  chargod  ;  it  is  tbo  act  of  insulation 

which  prevoute  the  current  of  olcctncity  passing   to  earth, 

which  would    natively   go   there  through  the  glus   but 

(or    th«  insulation    preventing  it.      This  Is   the  reason 


why  the  jar  will  not  take  the  charga."  Of  course^  the 
assumption  here  again  is  that  the  electricity  is,  as  it  were, 
pumped  out  from  the  earth  into  the  jnr,  which,  as  we  have 
suid,  is,  accortlirig  tu  modem  iduae,  a  pure  fallacy.  We 
have  no  objection  at  all  to  acknowledfic  that  tho  modem 
viawB  all  tend  to  the  point  that  the  ether  plays  an  oicueud- 
ingly  prominent  part  in  all  electrical  phenomena,  even  if  it 
he  not  the  cause  of  these  phenomena.  Thus  far,  then,  the 
1S39  views  of  Mr.  Johnstone  may  be  a«copt«d;  in  all 
other  things  we  are  inclined  to  think  him  wrong.  Wliat, 
for  example,  is  the  opinion  of  the  ordinary  electrician 
AS  to  the  statemont  that  electricity  passes  through  the 
pores  of  glass,  and  the  assumptioa  founded  upon  this  that 
the  particles  of  the  electric  fluid  are  less  than  those  of  air. 
That  glass  can  bo  perforated  and  smashed  up  by  means  of 
electricity  i*  no  new  thing,  but  tho  ordinary  mind  haa 
always  taken  for  granted  that  the  glass  of  tho  Leyden  jai  was 
the  insulating  medium  between  tho  two  coatings  of  foil 
through  which  tho  electricity  could  not  pasa,  although 
sometimes  the  pressure  generated  is  »o  intenso  aa  to  break 
the  glass 


DOUBLE-BREAK  DOUBLE-POLE  SWITCH. 

Th«  accompanying  ore  illustrations  of  Mr.  Arthur  0. 
Cockbnm's  doiibfe-pole  switch  with  double  break  in  each 


rie.  I. 


circuit  for  high-tension  circuits,  alluded  to  in  another 
column,  aolasa  of  switch  exceedingly  useful  for  transfonnGr 
work,  originally  introduced  by  aim,  and  for  which  duo 
credit  ihould  be  given.    The  two  polos  are  arranged  so 


(.hat  they  can  be  at  any  distance  a|>art.  and  yet  bs  con* 
trolleil    ny    one  h^mdla,    together    with    spritig    locking^ 
mechanism,  thus  enabling  both  circitita  to  bo  either  made 
or  broken  simultaneously. 

As  is  showi)  in  the  second  cut,  tho  same  principle  may 
be  applied  to  break  suvcrul  circuits  by  a  simple  movement 
of  tho  handle,  each  circuit  being  broken  in  the  same  manner 
both  on  positive  and  negative  wire  simuitaneoiuily. 
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I  C.    H.   W.    Biooa,    1S9-H0,    Salishtry    Court,    FUtt 

\  Street,  London,  and  he  erosaed  "  Unim  Bank" 

^^  HDBD   VOLUMBS. 

~  Poi*  7.,  //.,  ai\dlli.,  next  *rna,  v/ "  Tbb  E^LXcmCAL  Esoi- 

HBBB "  are  itov)  rradtf,  aiut  can  be  had  bowut  in  blue  doth, 
gUt  Uttered,  price  8*,  Sd.  SuHtteriktrt  can  hart  their  «wtt  ooptM 
bound  for  St.  Sd.,  or  eovtrt  for  bindit^  can  It  abta,iived,  price  tt. 

IMPORTANT  NOTICE. 


0  uiMrthi 

11  montlui 

S«.  bd.       . 

..       \U.  OJ. 

b.  ed.    . 

n«.  u. 

8*.  8d.       . 

IOl  6d. 

Wt  may  oeeationaU,^  fdlov  the  Uad  of  our  AtruriMn  Conttm- 
porariet,  ctpecioZIy  tcA^n  they  point  oiU  a  MtrviceaUe  «oay.  Thej/ 
art  not  badnatrd  in  atking  their  fritndt  to  do  all  tfuy  tan  for  the 
Uftlfart  of  the  poptr.  We  tuft  oirr  friendt  to  remember  vi.  2io 
peiprr  that  u>«  knote  «im-  rtfiutt  Subt£rib«rt  or  Advertiitrt.  A'ot 
rf«  loe ;  in  /lol,  uw  invite  Ihtat,  Aciimnf  that  lA«if  Kill  get  fail 
ttUtte  for  their  money.  ,- .t   i<c  .  .  i  n  ^.  , 

Spuime*  eepie*  of  the  poper  wHl  bt  ami  on  ntm/h/ ' 


THE    ELECTBOHAGNET. 

The  text  of  this  (Lrticle  abotUd  perhaps  be  Prof. 
S.  Thompson's  "  Cantor  Lectures  on  the  Electro- 
magnet," delivered  under  the  aoapicos  of  the  Society 
of  Arts,  in  the  theatre  of  this  iustitutiou  during  tbe 
past  three  weeks.  The  concluding  lecture  of  the 
aeries  will  he  given  next  Monday.  Both  the  society 
and  the  lectorer  are  to  he  congratulated  upon  these 
loetnres.  They  are  brimful  of  valuable  information, 
and  should  be  attentively  read  and  studied  when 
printed  in  the  society's  Transactions.  It  was  Prof. 
Forbes  who  said.  "  I  have  been  sometimes  simply 
astounded  to  see  tbe  waste  of  labour,  time,  and 
money  which  have  b«en  lavished  on  determining 
the  proper  tbiekness  of  wire  with  which  to  wind  a 
coil  without  overheating  for  a  dynamo  field-mafniet," 
etc.  Prof.  Thompson  has  nob  said  so  in  as  many 
words,  but  he  is  evidently  as  astounded  at  the  lack 
of  intelUgent  interest  and  knowledge  to  be  found 
about  electromagnets.  Prof.  Forbes  referred  to 
heating,  Prof.  Thompson  has  dealt  with  the 
"  tractive"  and  the  "  attractive"  effects.  He  usee 
the  term  "  tractive"  action  to  denote  tbe  pull  of  a 
magnet  upon  its  armature  when  the  armature  is  in 
contact  or  very  near  the  poles,  and  "  nttractive" 
action  to  that  at  a  greater  distance.  Tbe  whole 
course  of  lectures  has  tended  towards  the  simpliftca- 
tion  of  the  subject,  but,  as  will  be  seen,  we  thinksim- 
plificatiou  can  go  still  further.  Tbe  lecturer  has  been 
cynically  hard,  and  justly  so,  upon  South  Ken- 
sington examination  questions.  Tbe  Science  De- 
partment seems  to  progress  backwards,  and 
to  have  become  an  insti  tution  for  the  pro- 
pagation  of  antediluvian  information.  Half-a- 
dozen  pnbhshers  are  periodically  issuing  books 
"specially  adapted"  for  these  examinations,  the 
practical  value  of  which,  from  the  student's  point  of 
viow  of  obtaining  real  information  np  to  date,  would 
be  better  obtained  by  viewing  the  volnmes  consume 
at  tbe  back  of  the  fire  rather  than  by  reading  them. 
If  there  is  an  Augeau  stable  requiring  a  thorough 
clean  out,  it  is  to  be  found  in  the  Science  Depart- 
ment, South  Kensington.  What  a  really  valuable 
institution  it  would  be  if  a  little  common-senso  ruled 
there,  while  as  it  is,  sleepy-hollow  is  a  lively  and  go- 
ahead  place  compared  with  it.  Hit  away  I  Prof. 
Thompson — bit  bard,  we  have  always  found  you  "  hit 
fair."  We  forget  the  exact  subject  that  caused 
allusion  to  South  Kensington,  perhaps  it  was  the 
declamation  against  the  parrotism  that  iterates  and 
reiterates  and  emphaBiseB  the  tratfa  of  the  "  law  of 
inverse  squares  "  as  applied  to  magnets.  Wsw  it  that 
that  law  found  an  appropriate  answer  to  a  South 
Kensington  examination  question?  If  so,  question, 
auswer,  aud  place  are  well  connected.  This  law  of 
'  inverse  squares  "  applied  to  various  electrical  and 
m&gnetical  questions  has  been  traversed  again  and 
B^in.    If  wo  remember  rightly.  Sir  W.  Snow  Harris 
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had  nn  ntter  contempt  for  it.  in  his  paTticular  hobby, 
bat  hitherto  it  has  survived  all  onslaughts,  and  lands 
a  place  in  almost  every  book  upon  the  subject  o( 
electricity  and  maKiiotisiu  that  appaars.  Lei  us 
hope  that  Prof.  Thompson's  expose  has  utterly 
killed  it.  Thero  Ib  another  point  to  which 
the  ProfcBSor'a  attention  might  be  directed.  Does 
he  believe  in  repulsion?  He  stil]  teaches  that 
like  poles  repel  and  unlike  attract,  like  currents  repel 
and  unlike  currents  attract.  Has  he  given  this  pari 
of  the  subject  the  attention  he  has  given  to  the  law 
of  inverte  squares  ? 

Prof.  Thompson  commenced  his  lectures  by 
promising  to  make  the  laws  relating  to  electro- 
magnets BO  clear  and  so  simple  that  there  would 
be  no  difficulty  hereafter  in  designing  and  making 
an  electromagnet  that  should  be  in  accordance  with 
specification.  Electromagnets  are  ntiUeed  in  me- 
chanism for  various  purposes — some  are  required  for 
a  long  pull,  some  for  a  short  one,  some  for  very  rapid 
action,  some  when  the  action  can  be  slower.  Each 
different  requirement  means  a  different  design,  but 
the  lecturer  included  all  sorts  and  conditions,  aud  it 
must  bo  conceded  that  he  has  fairly  kept  bis 
promise.  The  publication  of  this  series  of  lectures 
should  give  the  death  blow  to  the  vague  generalities 
that  maintain  their  bold  upou  the  majority  of 
electricians,  aud  cffuctivcly  dispose  of  the  idea  that 
there  is  something  uncanny  with  regard  to  such 
magnets  that  will  not  lend  itself  to  exact  computa- 
tion. We  have  been  careful  all  along  to  write 
electromagnet,  for  we  do  not  suppose  Prof.  Thompson 
or  aoj-one  else  will  be  bold  enough  to  include  per- 
manent magnets  within  the  category  of  performing 
exactly  what  they  were  designed  to  do- 

We  had  hoped  that  Prof.  Thompson  would  have 
looked  more  favourably  upon  the  unit  suggested  by 
Mr.  Eapp,  because  Mr.  Kapp  is  an  engineer,  which, 
with  all  due  deference  to  Prof.  Thompson,  ho  is  not. 
Mr.  Kapp  measures  revolutions  in  minutes.  Prof. 
Thompson  would  probably  measure  in  minutes  or 
half  minutes  as  the  case  might  be,  divided  by  60  or 
by  80,  and  work  with  revolutions  per  second.  Units 
iDvoIviDg  methods  usually  followed  by  engineers 
will  be  far  more  quickly  and  easily  adopted  than 
units  involving  methods  which  they  do  not  and 
cannot  directly  follow.  The  learned  lecturer  has 
Hhowu  bis  large -mindeduess  in  many  ways,  and  that 
he  is  trammelled  by  no  consideration  of  pedagogic 
conserratism.  Let  him  then  try  and  put  himself  in 
the  place  of  the  ordinary,  not  the  extraordinary, 
engineer,  and  approximate  his  ways  and  his  methods 
of  work  and  calculation  to  those  ordinarily  ruling 
in  the  shops.  Ninety-nine  EoglisbmeD  out  of  a 
hundred,  who  really  are  mechanical  engineers  and 
not  schoolboys,  will  prefer  inches,  square  inches, and 
revolutions  per  minute,  to  centimetres,  square 
centimetree,  and  reTolutions  per  second,    The  men 


who  know  this,  and  give  calculations  and  units  accord- 
ingly, are  hardly  to  be  condemned  as  marring  good; 
work  by  "  mixed  units."    If  thoHo  who  write  books  i 
would  only  think  a  little  more  of  those  who  make ' 
machines,  it  would  usually  save  the  time  required 
to   translate   the  language  of  the  theorist  into  the 
language  of  the  practical  man. 


CORRESPONDENCE. 

NEW  DOUBLE-BREAK  SWITCH. 
To  THK  Editor  or  Thk  Elkctrical  Enoinkkr. 

Sin, — Noticing  in  your  inane  of  last  week  that  youi 
describe  »rid  illustrate  *  double-break  swit«h  by  Mosers. 
Woodhouec  and  Itawson  as  new,  I  would  draw  your  atten- 
tion to  those  made  by  my  iirm  and  patented  in  December, 
1888.  Those  switches  were  sbown  at  the  Building  Trades 
Exhibition  in  Auguet  last,  and  Apiin  at  Binglcy  Hall,  Bir- 
cningham,  and  ilTiiatralcd  ia  iho  Exhibition  number  of 
Elertrie.al  Plant.  It  has  sIro  haon  illustrated  in  one  of  my 
finu'ii  switch  catAlogiini  during  th«  whole  of  last  v"'"*- 

I  bavo  pleasure  in  sending  you  blocks  of  simple  doublo- 
pole  switchoi,  alao  one  illustrating  a  six-way  switch,  work' 
ing  on  the  ume  principle. — Yours,  etc, 

Arthur  C.  CocjtBTnw. 

Acme  Eloclric  Works,  London,  N.W.,  Feb.  5,  1890. 


A  NEW  FLASH-LAMP  FOR  PHOTOGRAPHY. 


To  those  of  our  readers  who  have  experienced  difficulties 
in  photographing  ntachinery  under  unfavourable  condilions 
ol  light,  wc  would  siiggait  a  trial  of  the  Hibbiird  "repeat- 
ing dash-lamp,"  nn  Ain«n&tii  irivvniiuii,  uf  which  MttsarB. 
Fry  and  Co.,  the  w«:ikr«own  platomakeca  of  CbandoB- 
street  and  Kingston-on-Thames,  are  the  wholesale  agents. 

Besides   the  ingenious  arrangement  for  repeating  the' 
flash  from  one  charge  of  magnosttim  powder,  it  possesses 
several  novel  features  which  will  be  sure  to  recommend  it 
to  the  photographer. 


/ 


Ifr.- 
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The  powder  is  propellwl  through  the  Hame  by  rom[iresB- 
inj'  the  bo<ly  of  the  lamp  itacif,  wbif-fa  is  made  of  thick 
rubber.  Hence,  only  one  hjind  is  required  for  its  maitipu- 
lution,  and  it  is  possible  to  use  two  of  tbesa  lamps  simiiU 
Uneously  at  points  4ft.  or  Oft.  apart  We  strongly  advise 
thin  piiin  in  the  CAse  of  portrait  and  group  work,  as  the 
Ktrung  shadows  are  thereby  destroyed,  and  any  involuntary 
movement  of  the  sub/ect  will  not  show  in  the  ruaulting 
iieuiutive. 

Where  there  is  no  danger  of  movement,  aa  in  photogra* 
phiiig  Qiachinory  or  intAriors,  one  lamp  is  .ill  that  is  reqnired, 
this  beiiif;  moved  to  different  ]x>int«  nnd  the  flush  repMtixl 
several  times. 

We  hAve  tested  this  np|iaratus  on  an  int«rior  and  find 
that  two  lluhcs  only  arc  re<iiiirod  to  give  a  fully-expowd 
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negative,  using  n  »pid  plata  ftnd  Perken  »nd  lUymout'e 
nev  "  wido  anglo  Euiysco|io  lens"  atopiiocl  to  tt- 

The  aiiutralion  will  show  iho  vmioim  parti  of  thia  ing«- 
oiouB  Ump,  tbe  nl]0l«  of  irliicb  can  bo  pa<k6d  in  a  box 
meuuring  5ia  x  3^iii.  x  Sin. 


THE  CHEMICAL  THEORY  OF  ACCUHUUTOBS.* 


Ttio  U'uv  chuuiioil  thoory  ui  t-be accumulator  uone  which 
will  hare  giTBii  tho  greatest  trouble  to  establub.  and  will 
hare  furniahed  the  moat  diverse  interpretation,  rcsiiHing, 
ill  great  |Mi-t,  from  the  dttfi.cuUj  of  carrying  out  th« 
aniJyBea  which  utl  chemical  theory  neceuitatea,  and  the 
tendeiicr  to  eituiiciat«  (orniulus  from  analogies  or  from  mere 
panonal  iiituiUoo.  Smew  of  the  tbeonos  prcmulgatod 
neTertbeleu  appear  to  drew  very  near  to  the  truth, 
if  not  entirely,  at  least  within  a  few  degrees.  Such,  for 
example,  ia  the  theory  enounced  by  M.  St.  Przowiocki  lut 
month  at  the  SociAt^  Intenintionale  des  RlectricieiiB. 

Sirtva  the  Int«rnational  Cojigross  of  EieotriQia.na,  M. 
Drsewiecid  haa  boon  led  for  sundry  nwaons  to  modify 
the  theory  which  he  then  brought  forward.  The  author 
sfaowi  liret  that  tho  bytwuheaii  of  peroxide  of  lead  (PbO|) 
on  the  one  part,  and  of  mtUiHic  loa<I  on  the  other  part,  is 
inadmiaaible,  siiico  if  those  elemonle  are  taken  the 
measured  electrorootiTe  force  ia  considerably  lou 
than  that  of  the  accumulator.  Ax  to  the  theory  bused 
upon  thermo-chomtatry  and  tho  formation  of  sulphate 
01  lead  { PbSO.)  <it  the  two  cloctrodoa,  this  must 
be  equally  rejected,  and  the  agreement  of  the 
£.M,F.'b  given  by  theory  and  by  oxporimeiitcan  only  b« 
regarded  aa  a  simple  coincidence.  Tho  author  then  attacks 
the  theory  oE  double  sulpbating,  arguing  that  the  platen 
afttir  diacfaarKO  are  not  white,  which  should  be  the  fact  if  a 
double  sulphato  of  load  were  formed.  But  nowadays,  in 
the  theory  of  double  eulpUatiug,  it  is  admitted  that  acid  or 
buic  sulphates  are  formed  and  not  the  BulpbJile  (PbSO^), 
which  alone  itt  whitu.  M.  Drsomecki  conttimea  in  these 
terms:  "A  most  conclusive  argumtiiit  li  ba^od  upon 
the  following  experiment:  if  two  pktet)  ar»  made  of 
compressed  sulphate  of  lead,  and  theAS  are  submitted 
for  several  days  to  the  action  of  a  current  in  acidukteil 
water,  it  will  be  seen  that  tho  negative  plato  is  completely 
reduce<l  to  Bpon|;y  lead,  while  the  puiUive  plale  neivr  passes 
from  Uu  AUe  o/siuphate  to  ifvii  of  Uitaxidf.  In  this  oxperi- 
m«nt  the  iion-conductibility  of  the  Hulphate  of  lead  can- 
DOt  be  invoked,  since  the  current  poecMaiid  tho  8Ulpfaat«  of 
the  negative  pole  has  bc«n  reduced."  Wo  will  simply 
answer  to  this  that  the  sulphate  of  lead  ts  a  highly  insu- 
lating body,  and  it  act«  as  tbouj^h  it  were  a  coating  of  taXiea. 
comprested  upon  the  lead  plates.  The  current  can  then 
pass,  and  the  nascent  bydrogeu  diH)nga.ged  uti  thti  negative 
plate  reduces  the  sulphate  of  lead  by  simple  presence.  As 
to  tho  nascent  oxygen  diseugaged  at  the  other  pole  during 
the  jiaaaage  of  the  current,  tJbis  ia  altuguther  incapable  ui 
oxidtBJDg  the  aulpbatQ  »f  leiul. 

This  argument,  which  applies  only  to  the  sulphate  of  lead 

(PbSO^,  is  therefore  destroyed  by  this  fact,  and  has  no 

influence  upon  the  theory  uf  the  formation  of  two  diffetsnt 

sulphates  of  lead  oq  the  plates. 

"  As  to  the  enunciation  of  a  complete  theory  and  the  pro- 

Sciaal  of  a  formula  of  reaction  which  will  not  ne  iii  contra- 
iction  with  the  observed  facts,"  savs  M.  DrMwiocki,  "the 
problem  apiieara  moat  complicated  and  dilGcult.  Uiroct 
analyses  ol  the  plates  are,  if  not  impuesible,  at  least 
extremely  doUcatc,  booaute  of  tho  !i<juia  which  remains 
imbibed  in  tho  e|>ongy  mass,  and  of  the  a).ioiitani>ous  modi- 
fications which  may  bo  produced  on  the  ronaa  of  the  cleo 
trodes  themselves  when  taken  from  the  Uitb  and  exjKiaed 
to  tho  air.  Fur  the  same  rt»uoii8  the  woighiugs  of  plutee 
become  very  dillicult,  while  theee,  if  made  lu  the  liquid 
ilaelf,  woula  serve  an  nu  basis  for  reasoniRg  on  account  of 
the  vanations  of  volume  of  the  plates,  aod  of  the  small  g:u 
bubbles  enoloaed  within  tho  spongy  mam. 

"...     The    hypothesis  which,  until  proof  to  the 
contrary  is  obtained,  would  seem  to  conform  the  best  to  the 

rasulte  of  6X|jerimeot,  is  the  followiug : 

■  TWsUt«d  Irom  L'Sltttriam  oS  Jad.  2S,  1^0. 


"  The  positive  plate  of  an  accumulator /ormA^  but  not  jwi 
diargtd,  ehould  consist  of  an  oxide  of  lesd  sTiperior  to 
PbOj:  it  would  hare  for  formula  PhjO.,;  this  would  Iw  a 
pluml>ie  anbydrido  .  .  .  The  charging  current  would 
produce  at  the  [Kisitirc  polo  binoxidc  of  bydroKci)  (H.jO^, 
which,  uniting  with  the  plumbic  acid,  would  form  a  com- 
position (H,  Pb,C);)  which  might  be  called  parphimbic  add 
{aeicUp«rpim^iipieJ,  by  aoalocy  with  tboponrulpburic  uad  uf 
Berthelot,  which  ia  generated  under  analogous  circum- 
stances. 

"  The  formation  of  ILOj  at  the  expense  of  the  electro- 
lyte would  tihcrate  at  too  nogatire  pule  U...  which  would 
unite  with  the  spongy  leud  of  the  negative  plate,  either 
under  the  form  of  tbc  hydrate  (R^Pb^),  or  under  the  form 
of  occlusion." 

"  The  charged  accumuUtor  would  therefore  be  presented 
under  the  following  form : 

H^bjO,  I  3  (H^OJ  I  Pb^ 

"...  The  accumulator  when  discharged  woukl  con- 
sist of  peroxide  of  leiu)  at  the  poeitiva  pole,  and  at  the 
ticeatiro  pole  in  »  mixture,  or  [lerDape  eTea  a  combioation 
of  nyjiosulphate  of  leail  and  of  sulphate  of  lead." 

« (n,o)  I  sx),Pb 


PbjO^  I  H,0 


It  seems  to  m  hardly  probable  that  thtre  remains  any  of 
the  peroxide  of  laid  at  the  poaitive  nolo  at  the  end  of  tho 
dischargo,  for  this  oxide  is  easily  reducible  by  the 
hydrocen,  which  is  carried  to  this  pole.  On  the 
other  natid,  tho  hyiKwnl^bate  of  lead  is  soluble  iu  water 
and  ducuuiposable  by  acids  with  the  disengagement  of  sul- 

fthurous  acid  ;  it  is  there  highly  probable  that  some  of  it  is 
ormed  at  this  pole.     As  to  the  combination  of  sulphate  of 
le;id  and  byposntphate  of  lead,  it  ia  as  yet  unknown. 

To  uoiiGmi  this  theory,  M.  Ursewiecld  reliea  upon  the 
tbermo-chomicsl  data,  but  the  slight  coufideuce  which  c»n 
bo  given  to  those  values  is  known  from  the  experiments 
of  MM.  ChroustchotT  and  Sitnikoff.  Maxt,  taking  the  reac- 
tions above  indicated  as  a  basis,  M.  Drzewiccki  finds  an 
increaflo  of  weight  of  3'376  grams  par  ampttrofauur  lor  the 
negative  and  a  diminution  of  0635  gram  for  the  pusitive, 
giving  a  total  of  1*738  grams  increase  at  the  diach;]Lr}'0. 
"  Now,  coni()uriris  this  fi^ui-e  with  tlie  figure  found  by  the 
Antwerp  Commissiuu,  a  perfect  agretimont  is  arrived  at ; 
an  average  of  20  weighings  gave  at  Antwerp  (or  36'5  am- 
pero-huuni  a  diminution  in  weight  of  fil'lS  grams,  whereas 
our  calculatiuu  gives  63'443  grams," 

We  reserve  all  comment  (says  L'Eleetriatn)  on  the  Sgures 
found  by  tho  Antwerp  Comauesioa,  the  plates  bavini;  boon 
weighed  within  the  tiiiiiid  We  will  return  to  them  kt«r 
on  more  in  detail.  But  we  would  uevortholess  remark  that 
at  the  commencement  of  his  paper,  M.  Drjciviocki  had 
repudiated  the  theories  bated  ujioii  the  weights  of  pUten 
taken  within  tho  liquid. 

To  sum  up,  the  theory  of  accumulators  is  not  yet  dis- 
covered, and  if  we  havo  analysed  and  discuEsed  the  paper 
sotuewhat  at  length  it  is  in  the  hope  of  giving  rise  to  dia- 
cusston  which  may  throw  a  little  further  light  upon  this 
subject. 


THE  HAGNETIC  NEEDLE  IN  THE  DARK  AGES. 


From  time  U>  time  juiragRiphs  are  going  round  the 
[>apen  referring  to  the  "  inugnot "  and  "telegraphy"  in 
the  dim  and  dist;uit  past.  Hume  years  ago  we  pointed  uut 
that  this  idea  wa«  pretty  completely  thrashed  otu  in  the 
TmisoitiffM  ol  the  Manchester  Philosophical  Society  for 
lti76,  but  as  technical  journals  and  other  pajiera  are  again 
mentioning  the  subject  as  suiue  wonderful  new  discovery 
by  urL-biMituifisb^,  we  give  herewith  two  puptrs  froQi  tbo 
above-named  Transarlu/nt,  which  bay  protty  well  alt  there 
is  to  my  in  the  mailer. 

"Note  on  a  Curious  Allusion  of  a  Writor  of  the  17lb 
Century  to  a  siipjKtsed  Property  of  the  Magnetic  Needle, 
since  voiiBed  t»  the  lavention  of  Tel^raphy,"  by  Uarrv 
Gridisiuw,  F.C.S. 

tiome  little  time  ago  my  friend,  the  Rev.  0.  W.  Reynolds, 
M.A.,  of  Cfaeetham  liill,  directed  my  atttintiori  U)  a  pant- 
graph  in  an  old  volume  in  bis  possession  of  some  ^00  yoar^ 
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of  aga.  which  struck  me  as  s  peciiliarty  interesting  one ;  lo 
maoh  K>,  in  fact,  tliat  I  hava  taken  the  liberty  ol  bringing 
it  before  Iha  nalke  of  this  Society. 

The  work  in  question  is  ontitlod,  "  An  Apologia  of  the 
Power  and  Pro»idcnc«  of  God  in  the  Government  of  the 
World,  or  An  Examination  aiid  Censure  of  the  Common 
Error  tutichliic  Xatiirc'a  peruetiial  and  UniTertal  Decay, 
Divided  into  Fonr  Booka/  The  author  is  one  "O.  H.."  D.D. 

i Doctor  of  Divinity),  and  the  work  is  printed  at  Oxford  \<y 
nhn  Litchfield  and  William  Turner,  '■  PriuLera  to  tlio 
famoiu  University."  Anno  Domini  I&27,  l>oing  therefore 
exactly  2!>0  yeans  old. 

The  tfaiitl  book  of  the  four  intowhich  the  work  is  divMud 
treata  of  "The  [iietonded  decay  of  mankind  in  re^rd  and 
dumtion,  of  ati-eufttli  and  •tatiire,  of  arte  and  wite."  The 
tonth  chaptei-  of  this  third  book  ix  aaid  to  be  "  Toiichinf; 
diverse  artificin-ll  workes  and  useful!  inventions,  at  leostwiHC 
mat«hjibU  with  those  of  the  ancients,  namely  and  chiefly 
the  invention  of  Printing,  Gunnca,  and  the  Sea-Card  or 
Afariners  Comjjasee."  ThiB  tenth  chapter  again,  for  Huch  ia 
the  orderly  division  of  the  subject*,  is  sub-divided  into  four 
MCtioDB,  and  the  fuurth  of  thuse  is  houdcd  "  Of  the  uao  and 
invention  of  the  Mariners  Coni[iass6  or  .lea-caid,  as  also  nf 
anothnr  excellent  invention  sayd  to  be  lately  found  out  upon 
the  Load-etone,  U>geiher  with  the  cunclusiun  of  this  cam- 
{wriiion  touching  Artj«  and  Wits,  with  a  saying  of  Bodius, 
and  another  very  notalile;  one  of  l^nctantius. 

It  il  in  the  account  of  this  "  excellent  invention  sayd  to 
bo  lately  found  out  upon  iho  loadsloiie "  that  the  curiouH 
prevision  or  driam,  so  to  speak,  of  the  application  of 
electricity  as  a  means  of  communication  occurs,  and  there  in 
small  wonder  that  the  old  philoso^iber  called  it  as  he  does 
further  on,  "an  excellent  and  secret  conclusion  upon  the 
stone,"  for,  whilst  perusing  bis  description,  one  can  hardly 
iowgioe  that  the  writer  has  not  in  his  mind's  eye  one  of  oiir 
most  modern  lelo^raphic  iiistnimoiiLs.  I  iiuote  the  para- 
graph in  its  entirety ; 

"  Another  excellent  and  secret  conclusion  upon  this 
stone,  pretended  lo  )>o  found  out  in  these  latter  times,  is 
that  by  touching  two  noodlef  with  the  same  stone,  they 
being  severally  set  ao  aa  thoy  nuy  tumo  npon  two  round 
tables,  having  on  their  borders,  the  Alphabti  within  ciitle- 
wise,  if  two  friends  aereeing  upon  the  time,  the  one  in 
1^8,  the  other  in  London  (having  each  of  them  their  table 
thus  e<jually  fitted)  be  dispojietl  upon  certayne  da.yes  ajid  at 
certAine  hourcs  to  eonferre,  it  is  to  boo  done  by  turning  the 
needle  in  one  of  the  tables  to  the  Alphabet,  and  the  other, 
by  SftiwatMe  will  turn  itself  in  the  name  manner  in  the 
other  toole  though  never  so  farre  distant :  which  eoncluston 
if  infallibly  true,  may  likewise  proovo  of  good  and  groat 
consequence ;  howsoever  I  will  set  it  down  aa  I  find  it 
described  by  Famianiu  Strada  in  imitation  of  the  stile  and 
▼Kine  of  iifM-fftiu." 

Magn4si  gtnm  est  lapidis  miralile.  dc,  dx^ 

Then  follows  the  extract  in  Latin,  with  tli*  English 
translation  in  verse  attached. 

It  will  be  acknowledged  by  anyone  familiar  with  the 
iiutnimont,  that  the  dial  telogrnph  of  Cooke  asd  VVheat 
atone,  invented  subaeqnently  to  their  fimt  upright  needle 
form,  moat  cuiiously  carries  out  the  ideal  uescriptinn  of 
this  old  atithor,  and  it  will  be  seen  that  the  dato  at  which 
bis  work  is  written  was  newly  200  yeara  piior  to  tho  first 
attempt  made  to  communicatu  at  a  distance  by  means  of 
magnetic  nocdlesi 

The  following  datea  muy  be  incidentally  mentioned  on 
this  {mint.  First,  in  1733,  Du  Kay  MUc<;eeitod  in  tramt- 
milting  tbe  electricity  from  an  excited  glass  tu1>e  to  the 
distaiKe  of  1,256  feet  along  a  wet  packtbread.  Then  in 
1748  Franklin  set  fire  Lo  S]iirite  of  wine  by  means  of  a 
Giurent  of  electricity  iiasKetl  ihi-ongh  the  water  of  the 
Shuylkill  river.  Neither  of  these  exiwriments  were,  bow- 
ever,  itndurtaken  with  any  iiteA  of  transmitting  signals,  the 
fiDit  attempt!!  of  this  kind  being  perhaps  those  of  Lesage 
and  of  Lomond,  in  1774  and  I7^7  resfioictively,  who  nswl 
tho  diveigence  of  pith  lialls  to  indicate  letters.  Those  are 
alt  of  course  experiments  with  st^iticd  electricity,  and  we 
have  to  came  down  to  Volta  with  his  discovery  of  the 
Voltaic  Pile  in  1800  for  the  means  of  applying  dynamical 
olentricity  for  the  [Mirjfose  in  •jueDtion.  Then  through 
Oersted's  discovery  of  the  action  of  electrical  eurrcnta  on 


the  magnetic  needle,  in  ISld,  and  Ampfera'B  suggestion,  in 
1820,  that  this  action  should  bo  used  in  signalling,  wo 
come  to  Cooke  and  Wbeatstone'a  first  intent  for  a  tele- 
graphic instmnieiit  in  1 837  ;  bringing  rnt  thioiigb  a  journey 
of  just  about  200  years  in  order  to  arrive  at  our  practi 
realisation  of  this  vision  of  the  old  writer. 


"  Note  on  a  Passage  in  Strudu  containing  a  Pre 
of  the  Electric  Tetegraiih,"  by   Wiluam  K  A.  AxOH. 
M.K.S.L.,  F.S.S. 

The  intereating  i^uotation  from  Hakewill's  Apoloi  . 
brought  by  Mr.  Grimshaw  before  the  hut  meeting  of  bbn 
Society,  seems  to  nood  an  additional  word  of  comments 
Hakewill,  it  will  be  remembered,  (quotes  a  passage  of  Latin 
verse  from  Sirada  in  which  he  supposes  the  loadstone  to 
have  such  virtue  that  "  if  two  needles  be  touched  with  it, 
and  then  balanced  on  separate  pivots,  and  the  one  lie  turned 
in  a  particular  direction,  the  other  will  srmpatheticalty 
move  pai'altel  to  it,  Ho  then  directa  each  oi  tbe.to  needle* 
lo  be  tiuiKed  und  mounted  on  a  dial  having  the  letters  of 
the  alpbiihot  arranged  round  it.  Accordingly,  if  one  person ^_ 
has  one  of  the  dinls  and  another  the  other,  by  a  tittle  pro-^f 
ari'ani^eRient  aa  to  details,  a  correspondence  can  be  main>^B 
tainod  between  tboni  at  any  distance  by  siraplv  pointing 
the  ncnilcs  to  tko  letters  of  tho  required  words. '  The  date 
of  the  fii*JLt  edition  of  tlakewill's  AjioloKie  or  Declai'ation  of 
the  Power  and  Fmvidonce  of  God  in  the  Government  of  the 
World  is  1627  ;  but  the  work  of  Strada's  from  which  ho 
quotes  was  published  ten  years  earlier.  FamianuH  Strada 
waa  horn  at  Itome  in  1573,  and  his  Prolusioties  Acade- 
meciftj  et  ParadigmaU  Hloquentite  appeared  at  llpme  in 
1617.  Scvcrul  oditioiia  ol  his  IVolusiont;*  have  been  printed 
in  this  coutttry.  The  particular  iwem  referring  to  the  toad- 
stone  has  been  translated  into  Kngliab  and  is  printed  in 
"  ThoStudonborUxfonl  and  Cambrid|;e  Miscellany,"  1750. 
The  passage  is  referred  to  by  Addison  in  a  paper  in  tha 
Spedal&r,  No.  211,  and  in  the  Gnardian,  No.  119.  In  the 
former  of  thode  he  adds :  "  In  the  meanwhile,  if  ever  this 
invention  should  be  revived  or  put  in  practice,  I  would  pro* 
pose  that  uiion  the  lovar'edial  plate  tbereshould  be  writtea 
not  only  toe  foui'-and-tweuly  letters,  but  several  eotire 
words  which  have  always  a  place  in  passionate  epistles  :  aa 
tlames  ;  darts ;  die  ;  language  ;  abseuuo ;  Cujtid  ;  heart ; 
&\w  ;  bang  ;  drown  ;  and  the  like.  This  would  very  much 
abridge  tho  Lover's  jNtina  in  this  way  of  writing  a  letter,  as 
it  would  enable  biiii  to  express  tho  most  useful  and  signifl* 
cant  words  with  a  single  touch  of  the  noodle." 

Akensi'le,  in  speaking  of  the  laws  of  association  and 
sympathy,  says  : 

For  whAn  tho  dilTeraat  imag««  uf  things. 

By  chnnce  eambined,  have  struok  the  attentive  seal 

With  d«eper  impulse,  or  oonneoted  long, 

Hsr«  dnwn  her  freqaent  oy«  ;  howe'or  distinct 

Th'  i>xl«ma]  scenca,  yet  oft  tli«  idnas  gain 

From  thftt  conjunction  an  «tonutl  li« 

And  itjrmpathy  unbroken.    Let  the  mind 

RvcaQimv  pojtnorof  tho  vnriuuH  losj^a, 

LnraodiaU',  lo  t  the  fimi  i;onf«lei*tJ)»  rise, 

And  each  tus  furmer  8tati»ik  •tr&ight  rasuuce  : 

Ooe  movement  gorems  tho  oonauiting  throng. 

And  all  at  onco  with  rosy  oleasuro  shine. 

Or  all  aro  sa^docted  with  thv  clooina  of  care. 

Twaa  tliuB,  if  andenl  f&iue  tho  iTuth  anfnUl, 

Two  f«ithful  needles,  frum  th«  informing  tou^ 

Of  tJto  same  parent^ono,  togothor  drew 

Its  mystic  rirtuo,  and  at  (irst  ooiupic'd. 

With  faUl  impnlso  quivering  to  the  pole  ; 

Tlittii,  tUuugh  disjoiu'd  by  luiij;dums,  though  the  main 

it'jll'd  its  bnmd  surge  botvrixt,  *nd  iiffeient  ataia 

mtlii-td  thoir  wakeful  motions,  yet  proHrv'd 

Tho  fiiriiiur  frif^ndshin,  and  rcmoniDcrad  still 

Thii  alliaaoo  of  their  birth  i  whato'ur  the  line 

Whioh  Olio  poaseased,  nor  ]»um  uor  rtuieA  knew 

The  sure  aiaoeiatei  era  wiiii  tnmblinK  spaed 

Ife  found  its  path  and  fixed  Bnarring  there. 

(riconim  oftKn  IvMt/inaiiom^  Book  liL) 

This  uaasage  ts  cited  in  Dr.  Thomas  Brown's  Pbilosophy 
of  the  Human  Mind  (16th  ed.,  184fi,  ii.  220). 

Stroda'»  fancy  is  also  referred  to  in  the  Abridf^ementa  oE 
SpociEcatioDs  relating  to  Electricity  and  Magnetism  (1U9, 
n.  xliii),  Saimda^  Renew,  August  SI.  T8SS,  p.  100; 
Hoigno :  Traits  do  T^l^graphie  Electrique,  p.  58-59,  and  in 
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Keddte'fl  Lit«rary  and  Scientific  Anecdotes,  vbere  sovan.) 
of  tbo  above  reieretices  u*o  to  be  found. 

It  is  to  bo  noticed  that  tbe  effect  is  ascribed  to  the  powei 
oEnmpatb}'.  Thia  was  an  imjiortsnt  doctrine  of  tho  time, 
ana  reached  tranacandental  heights  in  the  hands  of  Sit 
Kcnelm  IHgby. 


CONSTANT  E,H.F.  WITH  VARIABLE  SPEED. 

BY   PAUL   HOIIO. 

In  ktudyinj;  the  problem  of  obtaininji;  constant  E.M.F.  iri 
dynamos  driven  at  vari&ble  speeds,  the  vrriler  has  derieed 
A  number  of  airanf^emonlB  by  which  thia  can  be  eflectei^ 
electrically  without  the  intervention  of  wasteful  resistance^ 
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Suppose  wo  wiah  to  obtain  a  dynamo  machine  haiving  a 
oonftUnt  E.M.r.  oqiial  to  100  voIUi,  and  with  a  Apood  vary 
Ing  from  750  to  1,250  revolutions  per  miimtc.  than  Fig,  I 
repnMcnis  the  characteristics  for  a  machine  for  sjieeda  com 
pnaod  between  750  and  1,250  revolutions.  We  take  fron> 
the  cbaraetoriAtics  the  values  oi  the  ampere-turnR  ncccaaiLr\ 
for  these  different  speeds  in  order  to  produce  100  volt* 
and,  (tlottinj;  these  values  as  ordinates,  we  obtain  in  tbi 
curve  a,  i,  (f.  Fig.  2,  a  rednclion  of  the  ampcro-tnrns  necw^ 
aary  to  obtain  100  volte  at  the  speeds  oi  between  7^0  am) 
1,250  revolution!.  It  will  euffice  then  to  provide  for  the 
dynamo  an  excitation  variable  with  the  a|tQod,  according 
to  the  law  determined  by  the  curvo  a,  b,  y,  Pig.  3.     The 
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trriter's  8y9t«m  permita  of  obbunini;  thia  excitation  in 
difl'orent  wayn  ;  tiniong  others,  by  means  uf  two  amikU 
auxiliary  wacbinei-,  which  case  we  will  now  examine. 

In  order  to  more  clearly  understand  the  system  we  T?ill 
RupjHtse  that  the  behaviour  of  these  two  raacnines  is  known 
in  advance  and  reiireaanted  respectively  by  the  curve  I 
and  by  the  curve  IT  of  Fig.  3.  Theee  curves  then  give  the 
number  of  volts  produced  respectively  by  the  auxiliary 
machine  revolving  individually  aa  a  function  of  the  fipced*. 
By  meana  of  theae  tvo  auxilinry  machines  wo  can  excite 
the  mo^neta  of  the  uachiuo  in  eovoral  ways,  among  which 
is  ibo  following  :  A  primary  excitins  circuit  is  wound  on 
the  magnets  of  the  main  machine  and  fed  hy  the  auxiliary 
tnaohiuo  I.  The  second  exciting  circuit  ia  fed  by  a  current 
reeulting  from  the  diffcrctec  nf  tho  E.M.F '<  produced  by 
tb«  two  auxiliary  machines ;  i.«.,  that  this,  tbo  socona, 


circuit  is  put  in  series  with  the  armatures  of  the 
two  auxiliary  machines,  the  two  like  polea  of  which 
correspond.  '  A*  shown  in  Fig.  3,  the  two  auxiliary 
machines  havo  at  1,000  revnintiona  a  difference  of  E.M.t. 
equal  to  lero.  Thus  at  1,000  revoUiiions  the  eecoiiil 
circuit  is  fed  by  a  current  equal  to  aero,  and  the  total 


Pid.  S. 

excitation  at  1,000  revolutions  ought  to  bo  fiirniahed  by 
machine  I  only,  in  the  primary  exciting  circuit.  That  is, 
the  first  circuit  ought  to  lie  culculaied  in  such  a  manner 
that  the  K.M.F.;  f{m,  produced  by  machine  I  at  1,000 
revolutiuiiB  causes  an  excitation  represented  by  hb'.  Fig.  2. 
It  i»  these  fuctora  which  determine  the  constant  of  the 
primary  exciting  circuit.  For  the  other  speeds  the  exci- 
tation produced  by  the  firel  circuit  will  he  proportional  to 
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the  E.M.F.  which  supplies  that  circuit — that  is,  to  the 
E.M.F.'8  represented  by  the  curve  I,  Fig.  3. 

It  suffices  then  to  furnish  an  excitation  repreiented  by 
the  algebraic  difference  of  the  ordinatea  of  the  curves 
u,  h,  g  and  r^  b,/,  Fig.  2,  which  difTerencea  are  represented 
by  the  ordinates,  at  Arst  positive,  then  negative,  of  the 
curves  i,  b'lf.  Fig.  3.  As  has  been  said,  those  excitations 
ought  to  be  lumiahed  in  the  second  circuit  by  the  diSTo- 
rrnces  of  the  E.M.F.  of  the  two  auxiliary  machines.  At  750 
revolutions  there  is  a  difforonca  of  E.M.F.  equal  to  p' ^r 
Fig.  3. 

The  latter  ought  to  produce  an  excitation  equal  to 
d  ff,  Fie.  2,  which  allows  of  the  caluuUtioa  of  the  con> 
stante  ol  the  second  exciting  circuit.  Thus  tho  ozcitalion 
required  is  obtained  for  1,000  or  750  revolutions.  This  re- 
quired excitation  coiUd  hIbo  be  obtAined  for  any  two  speatU 
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vhatorer  bo  tbo  cbantctera  of  the  machines  I  and  IT,  and 
provided  bhit  their  characters  are  diS'erent. 

There  remain  atiU  the  other  apseds ;  for  those  the  exci- 
tations to  be  produced  in  the  second  circuit  »ro  given  by 
the  ordinatca  of  the  curve  d,  5',  f,  Fig  2.  If  p'  p".  in  Fig- 
3.  gives  an  excitation  eqnal  to  dd",  Fig.  2,  the  curve  p'",  m, 
""i  Pis-  3,  in  which  p'"  p  equals  p'  p",  and  tho  ordi 
nates  m  which  are  proportional  to  the  ordinatcs  d,  V,  f. 
Fig.  2,  repiesents  the  E.M.F.'s  which  ought  to  he  supplied 
to  tho  second  exciting  circuit  in  ord«r  to  obtaiu  the  proper 
excitation  for  all  the  upcods  comprised  between  7>>0  and 
X.l^a  revolutions.  If  from  tho  ordinates  of  tho  curve  I, 
Y\a.  3,  we  Bubtnict  Klgebroicalty  tho  ordinites  of  the  curve 
p'  ,  m,  n",  we  obtain  the  ourve  ;>',  q,  n',  which  repreeent« 
the  character  which  the  auxiliary  machine  II  ought  to  pOB- 
SOM.  in  order  that,  upon  the  combination  which  w«  have 
explained,  -we  may  obtain  a  proper  excitation  for  all  speeds 
compriRCti  b«twoei]  Lbe  limits  given.  In  this  example  the 
curve  p~,  m,  n"  correapoiida  exactly  to  that  of  the  machine 
IL  bc«a.use  that  machine,  as  well  as  machine  I,  t^iken 
in  advance,  were  chosen  alike.     The  more  the  real  curve 
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of  machine  11  reproscat^  cxacblv  what  we  have  jvut  indi- 
cated, the  more  perfect  will  be  ttie  regiilurily  between  750 
and  L,250  revolutions.  It  is  neceasary  to  remark  that  the 
relating  influence  will  already  be  eSectod  before  7^0 
revolutions  are  reached,  and  will  continue  even  after  1,^50 
revohitions  are  ijassed,  mid  that  to  a  degree  which  will 
depend  on  the  nature  of  th*  auxiliary  machines. 

The  choracteristica  from  which  we  have  started  out  in 
the  present  example  affect  the  form  which  Prof.  Koblrausch 
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dfttermined  for  a  dynamo  in  18S7.  The  two  curves  of  tb« 
E.M.F.'8,  I,  II,  in  Fig.  3,  correspond  to  the  machine,  the 
ohara£t«ristic0  of  which  take  the  aame  form  as  that  shown 
in  Hg.  1, 

Kow,  in  order  to  govern  tho  two  auxiliary  machines,  it 
ia  necessary  to  observe,  in  addition,  tlio  luture  and  coa- 
struction  of  the  individual  m-ichinoa  and  the  arrangement 
of  new  elemcnta.  TIiub,  ih&to  two  ma^hine-s  may  each  be 
exoited  by  theiU8olv6»  and  by  the  other,  or  by  both.  The 
tatter,  however,  would  complicate  T.ho  problem  uselessly. 
In  the  exampto  which  we  have  deocribed,  we  arrive  at  the 
same  results  in  operating  separately  the  two  auxiliary 
machines  on  two  distinct  circuits  arranged  in  such  a  way  as 
to  produce  an  inverse  excitation ;  that  is,  a  diiTerentiat 
arrangement,  as  shown  in  Fig.  4- 

In  the  example  which  we  have  dmcribed  we  have  bad 


recourse  to  two  auxiliary  machines  for  the  excitation.  If, 
in  order  to  produce  excitation,  we  employ  the  E.M.F.  pro 
dttced  by  the  main  machine,  it  in  only  neceuary  to  take  a 
single  auxiliary  machine.  In  that  ca^e  tho  calculations 
nre  analogous  to  those  already  given.  It  is  only  necessary 
t«  Ijika  account  in  the  comhinulion  and  in  the  calculations 
of  the  fuct  that  this  source  of  excitation  is  itself  subject 
lo  the  regulating  effecL  This  arraugement  is  shown  in 
Fig.  5. 

It  is  possible,  however,  to  arrive  at  the  same  result  with- 
out hiring  recourse  to  auxiliary  macliirtQ*.  In  that  case 
the  exciting  currents  are  taken  from  ditferent  points  of  the 
commutator.  It  sutfice*  that  brushes  in  contact  with  the 
latter  span  thoHe  portioiiK  of  the  armature  in  which  the 
magnetic  field  varies  differently  when  the  speed  varies. 
To  that  end  we  are  natunilly  led  to  subject  the  armature 
tu  the  action  of  diO'crent  magneto  and  polc-piocea.  Among 
these  combinations  which  may  be  variod  innnitely,  we  will 
only  mention  the  following :  Let  us  imogine  n  machine, 
the  armature  of  which  receives  its  m<w;notifim  from  two 
^mle-piocos,  each  of  which  forms  a  consequent  polo.  If 
that  [wle-piece,  inateud  of  being  oonRtructed  aa  one  piece, 
he  compoA&d  of  two  separate  pieces,  Fi^.  6,  so  arranged 
that  one  is  more  saturated  than  the  other,  magnotically, 
the  magnetic  intensity  which  they  will  effect  resjiectively 
in  the  corresponding  portion  of  the  armature  will  x-ary  in 
these  proiwrtious  by  reason  of  the  two  dilferent  [unctions 
of  the  speod.  It  suffices,  therefore,  merely  to  take  two 
exciting  currenu  by  means  of  three  brushes  placed  on  the 
commutators  on  corresponditig  points  at  the  euds  of  the 
pole-pieces.  The  result  is  that,  with  these  combinations, 
the«o  |>oiiJts  co[i8titut«  the  neutral  points  from  which  the 
proper  current  can  bo  taken. — Eltctrtcal  Wvrld{^^v  York), 


REPORT  ON  THE  ARON  METER. 


Subjoined  we  reproduce  the  results  of  careful  an'd  ex- 
haustive tests  ma.de  by  Mr.  Uisbert  Kapp  on  a  meter  of 
Dr.  Aron.  It  is  the  first  report  of  importance  that  fau 
been  publishod  thereon^  and  we  commend  it  to  tho  atten- 
tion of  our  readers.  The  construction  of  this  api^aratus  is 
too  well  known  to  require  description,  sulBce  it  to  nay  that 
several  thousands  of  these  meters  arc  now  used  all  over 
Europe,  and  appear  to  give  great  satisfaction.  It  will  be 
seen  that  the  instrument  in  the  hands  of  Mr  Kapp  worked 
with  remarkable  urecision,  both  with  continuous  and  alter- 
nating currents,  tao  maximum  error  in  tho  one  cose  being 
below  J  per  cent,  and  in  the  other  loss  than  \\  per  cant, 
tho  testa  extending  over  the  whole  range  of  the  instru- 
ment.    Such  results  fully  deserve  being  put  on  record. 

"31,  Parliamentfltreeb,  Wentminator,  S.W., 
"Jamiary  27,  1890. 
"Messrs.  The  General  Electric  Company,  Limited, 
71,  (juocn  Victoria-street,  RC. 

'*  Gentlemen, — I  have  subjoctod  the  Aron  meter  which 
you  supplied  to  a  scries  of  tests  extending  over  about  10 
days,  and  now  report  to  yon  on  the  results  of  these  tests. 

"  The  meter  connsts  of  a  pair  of  pendulum  clocks  so 
geared  to^ethur  as  to  register  tho  diJferoacc  in  their  rates 
on  a  sot  of  dials.  One  of  the  clocks  has  an  ordinary-  pen- 
dulum, whilst  the  bob  of  the  pendulum  of  the  other  clock 
consists  of  a  fine  wiro  solenoid,  placed  borixontally  and 
swinging  within  a  fixed  tclonoid  of  much  stouter  wire. 
through  which  passes  the  supply  current  which  is  to  bo 
met«r«d.  The  fine  wire  solenoid  is  connected  in  series  urith 
a  resistance  ooil,  and  the  two  fotm  a  shunt  to  the  su]>pty 
leads.  The  connections  are  so  arranged  that  there  is 
attraction  between  the  shunt  solenoid  and  the  main  sole- 
noid, and  conso(]Ucntly  acceleration  of  the  electric  as  com- 
paired  with  the  gravity  ^jendulum  ;  the  dtflerenoe  fn  rate, 
which  is  registered  on  the  dials,  being  vory  nearly  projtor- 
tional  to  the  amount  of  energy  pasaed  through  tho  meter  in 
any  time.  To  find  this  energy  we  have,  therefore,  to 
multiply  the  numbers  registered  on  the  dials  by  a  ooeffieient 
wbii'hmustbodetCTminci  for  each  meter  by  axporimant, and 
which  in  absolutely  pcrfoct  meters  sboula  he  a  constant  for 
all  currents  and  pressures  within  the  range  of  this  inatru- 
ment    I  do  not  Know  any  Dicier  in  which  this  coefficioc 


is  abtolately  consUnb ;  it  rnries  vricb  the  amourib  of  currctib, 
aiid  tlie  amount  of  vm-iation  it  an  indicution  of  the  greater 
or  leuer  accuracy  of  tlie  roet«r.  To  jiid]{«  of  tbo  merit*  of 
a  meter,  it  is,  therefore,  only  iieceeaary  to  dotermtao  the 
C06fBci«iit  lor  (lifteretit  cumiiiU  and  pressures  and  to  cam- 
|iare  the  coeHicientA  with  each  other.  The  more  nearly 
the  GoefBcioDta,  tho  ^eater  is  Iha  degree  of  accuracy 
attained  by  the  ntetor. 

"  I  bare  tested  your  Aron  meter  at  presnures  rarying 
betvoon  130  and  9S  voltai  and  with  currents  varyiiig 
between  26  and  Mven  amperes,  both  direct  and  alternating. 
In  addition,  I  have  also  ntada  a  prolonged  test  with  a  direct 
current  of  0-C5  amperes. 

"  The  meter  is  tlesi^ned  for  a  mekn  presauic  of  100  rults 
and  a  nuximnm  current  of  39  araporee.  I  found  that  the 
ooefBeieiit  is  practically  unaffected  by  variations  in  pressure 
between  the  limits  of  'J5  and  130  volts.  The  preasuro  was 
meantired  by  a  Oordow  voltmeter  and  by  a  Sir  William 
Thomson  oleetroetatic  voltmeter.  I  calibrated  tiie  Cardow 
voltmeter  by  meana  of  a  Clark  stAodard  cell,  nnd  its  indi- 
cations agreed  perfectly  with  Sir  William  Thomson's 
itutrumonts.  The  currents  between  26  and  seven  amperes 
were  measured  by  a  Sir  William  Thomson  ampere  balance, 
and  tlie  current  OCfi  amperes  was  measui'cd  by  a  Sir 
William  Thomson  dcclimpere  balance  With  the  larger 
ciiiTent«  the  roiLdinge  were  tukon  orcry  <iiiartor  of  an  hour, 
and  with  the  smaller  cunonba  they  were  taken  at  longer 
intervals.  In  thin  case  the  ctirront  was  taken  through  a 
ainide  Ump  from  a  aecocidary  bftttory  ordinarily  supplying 
40  tampe,  and  wui  Uierefore  absolutely  constunt  over  a 

Kriod  of  many  hours,  rendering  it  unnecessary  to  t^kke 
iquent  readings.  The  tests  ut  high  voltage  (from  1 10  to 
130  volte)  were  made  whilst  charging  the  BOconilary  batterj-, 
and  those  ut  normal  voltage  (from  9.'>  to  10.^>  voltji}  were 
made  whilst  sop^ying  the  lamps  from  the  battery  when 
the  current  was  direct,  ani)  whilst  supplying  the  lamps  from 
a  transformer  when  the  current  was  alternating.  The 
eocditions  of  the  teats  were,  therefore,  those  which  obtain 
in  the  actual  use  of  meters. 

The  coefficient  given  by  Dr.  Aron  for  thia  meter  is  1  -07— 
that  is  to  Bay,  at  about  100  v»Ita  preHsiirc  between  the 
m.tiiia,  one  division  on  the  uppcrmuet  diul  reprmcots  107 
wiitt'hours.  I  first  tested  the  meter  in  exactly  the  condi- 
tion in  which  it  cume  to  me,  and  found  that  for  currents 
varying  between  25  and  15  amperes  the  coellicicnt.  given 
by  tlie  maker  was  nearly  correct.  Forstnaltor  curretits  the 
eoeffleient  was,  however,  ineorroet,  and  the  error  increased 
M  the  current  was  diminiahod.  Thiu,  with  current  re- 
quired for  one  single  lamp,  my  lest  gave  a  coeflicient  of 
only  0'97.  I  found  that  this  discropaucy  was  due  to  the 
(act  that  the  meter  bad  not  been  properly  rexidsted  before 
it  was  sent  to  me.  In  order  that  a  clock  meter  of  this 
kind  mny  register  accimtely,  it  is  necessai'y   that  the 

Sanity  pendulum  should  have  exactly  the  uuue  period  as 
c  ulcclriG  jHinduUim  when  no  current  ie  passing.  In  this 
meter  the  gravity  jicndiilum  liad  a  longer  period,  and,  con- 
sequently, the  meter  registered  even  when  no  current  was 
puBing.  This  defect  can  very  easily  bo  rectified,  since  the 
gravity  pendulum  is  provided  with  a  weight  which  can  he 
screwed  op  or  down,  as  may  be  required,  in  order  to  bring 
the  two  poadulums  to  absolute  synchronism.  I  found  it 
very  easy  to  make  this  regulation,  and  my  sithsequent 
testa  were  made  with  the  meter  so  regulatoi.  1  mention 
this  matter,  to  draw  your  attention  to  the  necessity  of 
I't^uluting  every  muter  after  it  is  installed. 

••  Titt  0/  Mettr  with  Dinei  Carrmt*. 

"The  meter  being  intended  for  a  40-tiKht  installation, 
it  seemed  advisable  to  tost  it  within  the  limits  of  current 
which  would  ordinarily  obtain  in  such  an  installation;  1 
made,  therefore,  prolonged  testa  with  currents  of  8  and 
23  am|>eres,  which  corresponded  to  13  and  35  kmpa 
reawctively.  The  coefGciento  I  obtained  were  the  following : 
with  'ij  lamps  1-130,  with  12  lamps  l-lll.  I  abo  made  a 
prolonged  teet  with  a  single  lamp,  in  order  to  determine 
the  accuracy  of  the  meter  at  the  lowest  current  at  which  it 
ean  puasiUy  be  used  in  practice.  This  teat  is  for  all  meters 
the  meet  severe,  ainoo  any  error,  however  small  absolutely, 
becomes  relatively  laise  U  the  current  to  bo  metered  is 
itself  very  amaU.     I  found  that  even  at  the  lowest  limit  of 


current  the  Aron  meter  gave  a  remarkably  accurato  result, 
the  coeSicient  I>eing  with  one  lamp  1'146. 

"  On  the  basis  oftheiO  ligiu:es  it  is  now  possiblo  to  fonn 
an  estimate  of  the  accuracy  of  the  meter  when  in  practical 
use.  Taking  the  mean  between  the  coefficients  for  13  and 
35  lamps,  1  hiid  M355  09  the  coefficient  to  be  used  with 
this  meter.  The  maximum  error  which  would  obtain  if  the 
meter  were  always  worked  at  the  lower  or  always  at  the 
higher  limit  of  current  would  then  he  half  per  cent,  but  ai 
in  practice  the  meter  will  generally  be  worked  at  interme- 
diate the  probable  error  wiU  be  less  than  half  [tercont.  I 
need  barilly  say  that  thia  degree  of  accuracy  in  (-reater  than 
that  of  any  gas  mutci',  and  more  than  sufiicicnt  lor  all  prac- 
tical purposes. 

"  Teit  of  Mtier  -wUh  jlltetttatin^  Cunetiis. 

-  As  there  must  necessarily  be  some  self-induction  in  the 
fine  wire  coil  forming  the  bob  of  the  electric  pendulum,  the 
shunt  cun-ent  miiKt  lag  behind  the  main  current  and  the 
accelci'utioii  will  be  »0Riewhat  lei^s  than  with  a  direct 
current  roprosentinp  the  snnie  energy.  It  will  also  be 
evident  that  the  difference  will  bo  the  grcatcj"  the  higher 
the  fre<{uency  of  the  alternating  current,  so  that  the  co- 
efficient of  the  meter  as  found  by  experiment  with  direct 
cnrrenU  will  not  be  apidtcablo  if  the  meter  is  to  be  used 
with  alternating  currents  and  a  new  coefficient  muet  be 
determined  for  every  frequency.  I  have  accordingly  tested 
the  meter  at  two  frequences,  which  may  be  considered 
limiting  valnes  for  practical  work^vJK.,  105  cycles  per 
second  (or  IS.fiOO  reversals  per  minute),  and  70  cycles  per 
second  (or  8,400  rovorsais  per  minute).  Aa  reganlB  current 
jitrength,  1  have  in  both  caaes  made  Iho  testa  within  the 
seme  limits  as  those  1  adopted  for  the  direct  cun'ents,  and 
I  give  the  results  in  the  following  table  : 


Kninlxt  ofUtniu 
stipiilied. 

SB     

12    


Co«fflci«iit  Tor  a  frenncnoy  el 

10&  m 

1-195     I'lTO 

X-affl     1-194 


Taking  as  before  the  averages  between  these  tiguros,  I  find 
that  the  coeflicient  to  be  used  with  this  meter  ii^ 

1'217  fur  a  fietjuency  of  lOJ,  and 
ri82  fur  a  fi-eyuency  of  70. 

"In  either  case  the  maximum  possible  error  is  about  1^ 
]>or  cent,  whilst  the  probable  averat-o  cn-or  will  be  con- 
fiidorably  smaller  than  \\  {icr  cent.  This  dogroo  of  accuracy, 
though  not  BO  grKtt  as  that  found  with  dnect  currenta,  is 
still  quite  sufficient  for  all  pnictical  pur|Mttes. 

"The  enerjo'  absorbed  in  the  meter  varies  with  current 
[laasing  tbrougn  it  At  a  pressure  of  100  volts  the  energy 
absorbed  is 

"Withl  lamp 3  watts. 

"  With  12  lamps 4  watts. 

"  With  35  Umps  .,.'. 9  watts. 

"  My  cxporimontfi  lead  me  to  conclude  that  the  aocuracy, 
long  range,  and  economy  of  power  shown  by  the  Aron 
meter  make  it  avery  eati^Eacto^y  iiifitninicnt  both  for  direct 
and  alternating  currenta.— Veura,  faithfully, 

(Signed)  "GiSBKRT  Kapp." 
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REPORT  OF  THE  NEW  YORK  BOARD  OF  ELEC- 
TRICAL CONTROL. 

The  third  report  of  the  Board  of  Electrical  Control  of 
this  city  has  been  submitted  to  the  Governor  and  Legisla- 
ture, containing  the  reoord  of  the  work  accomplished  by 
the  Uourd  during  the  past  year. 

After  reciting  the  history  of  the  Board  and  its  work  uj> 
to  January  1,  1889,  the  report  continues  : 

Tlu  iFotk  ej  the  B«trd. 

The  following  table  shows  the  construction  of  subways 
to  date: 

Servioe.                                  HDes  Tranob.  Uiles  Daci. 

Tel(iphoiii>  and  wlsfliapb 88  bOS 

Electric  light. tt  464 

Sulieidiarifia  » 10 


Xotsl 


t>*tBt«t««lttt»  StMl*  V 1*  ■  <  ■  « 1 1  B  ■  ■ 


7i 


1,017 


This  comitnicticn  will  accommodate  kpproziinaUly  45.000 
miles  o(  t«Iepboiic  and  telegraph  wirea  Mid  3,000  milee  of 
«lMtnc  light  wiroB. 

The  Renwval  of  Poles  and  Wiru. 

Od  all  the  atreeta  and  aveniiea  the  com  panics  wTiofievireH 

rhavtbeen  proi-Wei  for  have  been  directed  to  remove  thoir 

tpoles  and  wires  from  the  Burfac*  within  90  days,  and  at  the 

>«cpiralJon  of  that  time,  in  case  ihej  &re  not  ho  remoTed,  it 

becotnea  possible  and  jiroper  for  the  total  authorities  to 

remove  them  forthwith. 

As  has  been  stated,  no  removals  wore  made  under  bhis 
proviaion  of  the  Act  up  to  a  very  recent  date,  by  reajton  of 
the  apathy  of  the  local  aiithoritios  and  the  livck  of  co-opon- 
tion  on  the  part  of  the  chief  exotutivo  officer  ofthia  city 
until  the  beginning  of  the  year  1889,  and  subsequent  to 
Ifehat)  owia^t  to  the  injunctions  procnred  by  certaii]  of  the 
|cl«etrical  companies. 

The  foUoving  table  ahowH  the  poles  and  wires  which 
bsTe  been  removed  aa  the  result  of  work  of  the  Board,  aither 
by  the  companies  or  by  the  Bureau  of  Incumbniuuce  of  the 
I>epartment  of  Pablic  Worktt. 

Ko.  ofpclu.     MUm  wiitf 

^eoatpaniw 1,765  2,7Bo 

^DtpirtnwatorFublifl  VTorlu   2,007  2,327 


TMal 


a.TK 


5,615 


Stihittys  and  UndergroMnd  Conductor4. 

The  following  table  shows  the  numWr  of  miles  of  oliH-' 
trical  conductors  now  in  the  aiibwiiys,  and  the  companies 
by  which  they  are  owned  or  operated  : 

Number  of  mJleaoT 
Naai«  or  company.  uudcrground  nirv. 

,  lieaopoUttn  TeUirliaav    10.906 

■VMtern  tTuioo    578 

PuatsI  TfllcRraph SS 

Ciiitsd  t^tatet  I llnmiiikting „ 86- 

Brt:»h  Electric  Light     „ „.„ 38 

MuilutWn  Elcatric  Light 57 

Ufttlwn  Klactric  Light , 10 

[Ht.  Morm  .« 2 

Bdiaon 


■  I  jf  >in*B  • 


Kew  York  Fin  Ocpartinttnt 332 

T<.t»l 12,308  miles. 

Ill  addition  to  this  underground  wire,  some  2,000  miles 
of  telegraph  wire  are  being  operated  in  cables  on  the 
elavateu  railroads  under  permita  of  the  Board. 

The  principles  which  have  been  followed  ia  inaugurating 
the  underground  aystem  miiy  be  defined  as  follows  : 

1.  A  conduit  or  subway  for  electrical  condtictors  ib 
nothing  more  than  a  mechanical  protection  for  the  wires 
within  it,  and  a  convenience  for  placing  and  protecting 
them  UDdergrtiiiiid. 

3.  Electric  light  and  power  conductors  should,  as  a 
or  of  precaution  aiiff  not  of  necessity,  bo  opaiMtcd 
itely,  and  as  far  a8  possible  from  those  for  the  trans- 

>  mission  of  currents  of  leaser  intensity. 

S,  The  material  and  form  of  the  enbway  ehould  dejiend 
largely  upon  the  requirements  of  the  locality  and  the  ser- 
vice for  which  it  is  designod. 

4.  Druwing-in-and-out  conduits  with  convenient  man- 
boles  are,  in  the  main,  the  most  desimble  for  the  streets  of 

{this  city,  where n  condition  of  the  law  allowing  companies 

[90  days  to  place  their  conductors  in  the  subways  after  they 

ire  constructed,  ncccaaitatca  that  the  subways  shall    bis 

lily  aocesaible  without  serious  disturbanco  of  the   pave- 

Tvent. 

5.  The  sncceas  of  the  undcrKronnd  service  depends 
largely  npon  the  proper  insidatioti  of  the  wires,  and  the 

[Ktiest  liberty  compatible  with  the  preservation  of   the 
[rights  of  othora  ehould  he  allowed  to  the  companiea  inahing 
of  the  anbwayfl. 

6.  The  nature  of  local  connections  depends  to  a  great 
axtcnt  upon  the  serrico  and  locality  for  which  they  are 

^deaigned,  and  her^  again,  the  tib«rty  of  choice  under 
Paper  restrictions  may  reasonably  l)e  allowed. 
Proceeding  from  these  gonenil  principles,  the  Board  haa 
Bonstfocted  subways  in  different  localities  UrRcly  differing 
Jn  design,  siRe,  and  material  j  and  time  and  ox[)erience  only 
re  to  Btrongthoit  the  Boaid  in  its  convictions  and  confirm 
Ila  conclufiions  as  correct 
In  onUr  tbat  the  statement*  ooaUinod  aboro  at  to  the 


sLifEciency  of  the  subways  already  oonstruet«d  under  the 
direction  of  the  Board  of  Elactneal  Control  may  bo  sub- 
stantiated by  sworn  testimony  of  those  cnmpatont  to  judge 
of  mat.ters  of  this  kind,  aHidavila  are  appenned aworn  toby 
Mr.  J.  P.  Barroll,  the  city  electrician  of  Chicago ;  Mr  J. 
Elliott  Smith,  •he  superintendent  of  the  New  York  City 
firo  department  tnlcgraphs ;  Mr.  Sunny,  president  of  the 
Cnnsolidatsd  Arc  Lighting  Company  of  Chicago,  and  others, 
showing  that  the  provisions  lor  underground  electrical 
conductors  of  the  city  of  New  York  reproseiit  the  best 
and  most  complete  knowledge  and  experience  of  the  subject. 

Sffxt  of  Jitea^ng  StMiit. 

In  a  portion  of  the  city,  whore  the  steam-heating  oom> 
IKiny  maintaina  an  tm|>urfGct  constniction  and  allows  steam 
to  escape  in  large  quantitiiss  from  its  pipes,  aorious  damage 
to  the  electrical  conductors  in  the  subwaye  has  been 
caiiMod. 

This  has  been  made  the  ground  of  an  attack  upon  the 
system  of  subways  laid  in  this  city,  and  opponents  of  under- 
L-i-otind  wires  have  not  heaitatea  to  assert  that^  because  of 
ill  -  iii.[<iirment  of  the  efficiency  of  the  cables  where  the 
uttiiiiu  v,as  allowed  to  escape  into  the  streets,  the  entire 
construction  of  conduite  tor  electrical  conductors  is  a 
failure. 

The  steam-honti ng  companyis  at  present  endeavouring 
to  stop  this  escape  of  steam  from  Ite  pi[>e8  in  the  Ioc«liti06 
referred  to,  and  naa  expended  up  to  the  present  time  mora 
than  a  (juarter  million  dollars  in  repairs  of  defective  con- 
struction, i^hould  it  succeed  in  remedying  the  defects,  the 
subways  in  the  locality  will  again  bo  ofToctivo.  Otherwise 
the  steam-beating  cnm^iany  must  either  rebuild  or  cea.4e 
from  using  this  section  of  its  plant. 

In  other  localitioa  of  the  city  where  the  construction  of 
the  steam-heating  company  ia  proper,  and  steam  does  not 
escapfi,  the  exiRtcnce  of  the  Rteam-pi]>eR  in  the  same  etreets 
with  the  underground  wires  boa  no  effect  upon  the  latter. 

The  frc(|uont  explosions  of  illuminatinii  gas  escaping 
from  leaky  mains  into  subways,  sewers,  and  bouse  vaults 
is  a  mutter  which  requires  attention. 

EUelrical  ConnKlvms. 

in  the  matter  of  malting  electrical  connections  with  the 
subways  when  constructed,  the  Board  does  not  sec  good 
reason  for  departing  from  ita  original  [loaitioii  of  allowing 
the  Cotiatniction  ComiHny  to  furnish  whatever  the  several 
companies  desire  for  themselves  from  the  manholes  to  the 
points  desired  to  be  roachud. 

As  soon  as  the  subways  are  prepareil  along  any  street  or 
avenue  "  sufficient  in  the  opinion  of  the  Board,  reference 
being  had  to  the  genend  direction  of  the  wires  in  use  over- 
head,"  for  the  accommodation  of  the  different  electrical 
service,  a  notice  is  sent  to  the  company  operating  such 
wires, 

Tlie  way  in  which  this  resolution  is  drawn  practluallv 
allows  the  companies  operating  wires  to  select  their 
own  methods  of  local  distnbtition,  while,  at  the  aaoie  time, 
the  authority  of  the  commission  over  the  Construction 
Com]>any  and  its  work,  as  well  as  the  sii))ervi8io>i  of  the 
Construction  Company  itself  over  the  underground  aooom- 
modations.  is  preserved. 

This  plan  has  been  taken  advantage  of  by  some  of  the 
compames,  and  promises  beneficial  results.  For  exatDple, 
the  ConatAiiction  Company  has  in  nomo  instances  employed 
the  hand-hole  system  of  distribution  for  the  usaof  telephone 
wires  in  down-town  streets  where  it  seemed  desirable ; 
while  at  other  points  a  single  cntr^nco  into  a  block,  in  con- 
nection with  hoiwe  top  distribution,  has  proved  suHicient. 
Again,  in  portions  of  the  city  where  it  seemed  dosirable, 
and  where  companies  have  requested  it,  the  band-hole 
system  of  distnbution  for  electric  lights  has  been  pro- 
vided, while  in  other  atresia  where  no  local  distriUition 
is  needed,  accommodatioD  for  trunk  lines  only  is  con8id(n^ 
sufRcient. 

To  permit  the  various  oompaniee  each  to  select  its  choice 
from  among  the  many  modes  of  distributioo,  and  then  to 
determine  whether  or  no  the  choice  is  proper,  and,  if  such 
choice  be  not  proper  or  be  not  mads,  to  proscribe  a  method, 
is  not  only  entirely  within  the  limits  of  authority  of  the 
Board,  hut  for  th«  diroct  benefit  of  the  electrical  companies 
as  well. 


118        tSE  ELECTRICAL  ENGINEER,  FEiBRUARY  7.  1895. 


• 


T/i4  Condition  of  ike  Wim  Overhtttd. 

It  is  found  that  the  condition  of  the  overlioad  wirA&  in 
tha  city  is  v«ry  lieu).  The  rules  of  regulations  of  the  Board 
of  Eloctrical  Cfontrolare  violated  everywhere.  Unnecessary 
and  "  dead  "  poles  and  wiro*  make  up  frum  30  Lo  f^O  per 
cenL  of  all  those  existing.  The  pul»a  mitdo  uku  of  »rid  the 
method  of  conBtrnclton,  aa  woII  as  the  way  in  vhich  the 
wire*  aro  fltnin};,  are  not  in  accordance  with  proper  prin- 
ciple.'), nor  in  harmony  with  the  chitract«r  of  the  buildin)^ 
alon^  the  iitreeta,  nor  of  x  description  enabling  the  freest 
possilde  1180  of  tbo  ^trcotA  for  other  purposes. 

On  the  contrary,  the  wims  are  almost  uniformly  dan- 

ferons^  eBpeciatly  thoao  devoted  to  the  electric  light  eorvieo. 
hey  obalrutt  thu  firo  depuitmaot;  the  polos  arc  found 
dupucatod  by  other  linos  alongside  of  them,  where  ono 
line  would  be  amp!e  for  the  hiinijiRss  of  both.  The  wires 
croea  »treetit  and  enter  buildings  irrofjularly  i[uite»d  of  at 
right  angles,  tia  they  should  ;  the  poles  are  crooked, 
un[Mint«d,  different  in  stxe  and  shape  ;  the  cross  arma  upnn 
them  aro  irregular,  and  the  entire  construction  is  uncigbtly 
and  iuim-opcr. 

The  Bonrd  liax  atloptod  a  few  genei'al  and  easily  compre- 
hended mloB  and  regulations  for  overhead  wires,  which,  if 
followed,  would  relieve  the  overheu<i  service  from  the  dan^ 
gerand  unrjecemiry  ob»tmcttoti  whtcb  now  attend  it. 

The  general  pniiciploa  which  have  soveriied  the  Board  in 
its  dealing  with  the  quoation  are  the  following. 

t.  All  useleas  polea  aud  wires  muH  be  removed  from  the 
streela. 

3.  MI  dnngeroits  eumnte  must  be  carried  on  insulated 
wires,  and  the  insulation  must  be  maintained. 

3.  Alt  |Kiles  must  be  oi  a  sufficient  size  to  koop  the  wires 
away  from  the  sidewalk— suflicicnt  to  allow  unolsttuctod 
oi>crationB  by  firemen, 

4.  One  line  of  polet  for  each  clans  of  wiraa  i.s  enouj^h  in 
any  street  or  avenue  ;  and  the  telephone  and  telegraph 
wirea  rnuat  be  kept  on  the  opposite  side  of  the  street  to 
those  devoted  to  electric  lighting 

h.  All  the  construction  of  {wles  and  wirei*  should  be 
syiametrical,  uniform,  and  aaiv. 

Following  these  princijjlcs.  the  Board  has  held  that  wher- 
8V0r  any  compuny  received  [ienoiseiun  to  erect  a  line  of 
|}ol«e  and  construct  a  line  of  overhead  wiroa,  it  must  allow 
ita  poles  to  he  used  hy  any  other  company  desiring  to  do 
■o,  and  ofTerin);  proper  c'ini|>cn^liun. 

The  carrying  out  of  this  method  in  all  the  streeU  of  the 
city  where  there  arc  no  subways  would  be  of  the  Kreateat 
benefit  in  the  nlreeta^  and  would  enable  all  electrical  com- 
panies to  operate  freely  in  any  part  of  the  city,  thereby 
onsurioK  the  best  service  at  the  cheapest  rate  to  the  public, 
without  the  duplication  or  multfplicatioit  of  itole  lines. 

The  fpiestion  of  operating  ciectrica!  conductors  in  the 
subway B  succcBsfLUly,  as  has  been  shown,  has  been 
thoroughly  demonstrated,  and  every  effort  has  been  made 
to  coiDjiel  n  propar  condition  of  the  overhead  wires  until 
tubway*  shall  be  prepared  throughout  the  city. 

Final  Adhn  <jJ  thr  Jtaard. 

Owing  to  the  disregard  of  the  notices  sent  out  by  the 
Bowd  of  Klectrica!  Control  as  to  the  dangerous  condition 
of  the  overhead  wirce,  and  owing  to  the  constantly  increas- 
ing dangers  from  wires  which  did  not  conform  to  the  rules 
and  regulations,  the  Board  of  Electrical  Control,  on  Wed- 
nwday,  October  9,  passed  a  resolution  lo  the  effect  that 
thereafter  no  more  dangerous  currents  should  bo  operated 
on  improtterly  insulated  wires  until  such  wires  had  been 
certified  by  tno  expert  of  the  Board  to  be  in  good  condition. 

The  resolution  passed  on  Wednesday  was  served  on  the 
com[kaniG.4  on  the  following  Thursday,  aud  in  spite  of  it 
being  in  the  interest  of  th«  public  for  the  Board  of  Electrical 
Oontrol  to  give  such  direction,  such  ba«lly  insulated  cin:uit« 
were  in  operation  on  Thursday  and  Fridsy. 

Nothing  could  bo  dono  to  remedy  tho  evils,  however, 
until  iJoccmbvr  20,  when  the  injunction  was  vacated  by 
the  general  term,  and  since  that  time  tho  removal  of  dan- 
gerous poles,  wires,  and  fixtures  has  been  pushod  with  vigour 
and  determination  by  the  Deixirtment  of  Publio  Works. 

Tho  mistaken  course  of  tho  etectrical  comjianies  in  refua- 
iog  to  care  for  tboir  overhead  wires,  becauao  the  time  wa« 
Boliax  distant  when  thoy  would  be  obliged  to  abandon 


them  for  ondergronnd  wires,  has  caused  suffering  and  death, 
and  plunged  the  city  of  New  York  into  lc]n[iorar>'  darkness. 
But  tho  triumph  of  law  is  secured  at  last,  and  its  majesty 
has  been  vindicated. 

Qenmtl  HecomnienJatiotu. 

The  exporienuo  in  the  [ust  shows  the  noceanity  in  tbs' 
future  for  fhe  roost  rigorous  ins[>octioii  of  subways  and 
wires  within  them,  and  of  such  overhead  lines  aa  still 
exist,  until  such  time  aa  subways  shall  be  nrovidod  ;  and  it 
is  respectfully  roeommonded  that  provision  bo  made  under 
which  some  one  de(iartm&nt,  or  otBcial,  or  hoard,  ahall  be 
vei8te«i  with  full  power  over  tho  whole  subject  of  elec- 
tricity, and  that  the  responsibility  which  has  heretofore 
boon  divided,  to  the  sctiuus  detrimont  of  the  public  ictercat 
at  times,  should  bo  consolidated. 

In  view  of  the  frequent  and  constantly  increasing 
dangers  from  other  underj^round  construction  in  this  city 
than  that  for  electrical  conductors,  uiifl  in  view  of  the  fact 
that  a  comprehensive  system  of  subways  which  should 
include  the  pi|jeB  of  the  steam,  gas,  and  other  compunios, 
OS  woll  ti»  tho  cables  for  traction  and  tho  electrical  wires, 
from  which  connections  could  bo  made  to  buildings  without 
the  removal  of  the  (Kivements,  seems  to  be  re({uired  by  the 
exigencies  of  tbo  situation.  It  is  also  suggested  that  full 
power  to  cause  the  construction  of  such  a  comprehensive 
system  of  subways  or  eub-strueta  might  well  be  vested  in 
some  official  or  otScitl  board  at  this  time. 

It  is  further  suggested  that  whenever  the  Department  of 
Public  Works  is  cadled  upon  to  remove  defective  jiolej  and 
wires,  or  those  provided  for  underground,  the  expense  of 
the  work  of  removal  shall  he  borne  by  the  electrical  corn- 
pantos  owning  tho  defective  or  unnecessary  linos. 

Tho  general  report  was  accompanied  b^  that  of  thoelee- 
trical  expert  of  the  n™rd.  Dr.  S.  S.  A\  heeler,  containing 
various  recomn.eiiilations  atkd  the  new  rules  juat  adopted 
by  the  Board.  Bcferring  to  the  condition  of  the  uuder- 
ground  Qloctric  lif^ht  linos,  Dr.  Wboolor  says: 

"  The  results  of  the  use  of  the  underground  conductor* 
in  tho  subways  are  very  satisfactory.  The  teats  of  the 
conductors  used  for  high-tension  curiunts  show  that  there 
is  no  deterioration  perceptible  in  tho  cables  by  reason  of 
such  lUfl  as  they  have  been  subjected  lo,  in  some  instances, 
for  six  months.  Whenever  imperfections  in  the  under- 
ground circuits  have  been  ascertained  as  existing,  by  the 
tests  furnished  by  the  companies,  they  have  proved  due  to 
bad  workmanship  in  making  joints  and  connections,  or  the 
exposure  of  the  ends  of  cables  to  tho  weather." 


« 


PROF.  RUCKER  ON  ELECTRICAL  FORCES. 


The  modnrn  hypothesis  of  the  nature  and  action  of  electrical 
forcM  wsH  illugtrmUH]  by  n  seriss  nf  eiperimonts  in  physics  aiiit  j 
optics  perfunnud  by  Pruf.  Runker  in  tlic  course  "f  a  Itictnrel 
it  el  I  vo  red  last  woek  to  the  niumburs  fif  tliv  London 
lua^titutlon  in  Finsbuiy -circus.  The  familiar  illuitmLiou  of  the 
attractiun  or  ropulsion  of  two  pitli  balls  Biispeudftd  between  two 
Hectrilicd  spheres  was  us«d  in  order  to  ihow  not  meraly  tho 
Pxist.encD  of  the  force,  but  the  djraetiijns  in  wiiich  tho  force  was 
oxorted.  Tho  voij  fsot  that  two  iiieutrifioil  IhkIuih  attract  or 
rppol  prorod,  said  Prof.  Rnclter,  that  lomuthing  must  be  going 
on  in  tho  itiaco  between  them.  Thnt  siiace  iipiioareJ  anchanged, 
though  to  the  instnictfrdsye  it  waiasfull  ofnischintji^asany  mill. 
The  truth  of  this  propotition  wsa  shown  by  the  introduotinn  of 
two  slectrifiod  bodies  into  dry  other,  in  which  was  aprinklod 
tinolv  powdered  aulphida  of  antimony.  Tho  powdor  arranged 
itic<lf  into  liDw  of  forco  vividly  defined  upon  a  screen  and 
depending,  of  oound,  upon  tho  niituro  of  the  oloctrioal  chai^, 
jiml  OS  iroit  tiliuga  diipoM  thttnirselvus  whwi  sprinkled  upon  a 
»h«ot  of  whitv  pnper  over  bar  nangncta,  with  lik*  or  unliko polaa 
iflJAvviit.  Similar  retutts  wmrc  )Uuntrnt«d  whun,  iu  plaoa  of 
olucCriliod  |>o-nCJs  ii  unnll  ({iild  l<Ktf  ulccbroaeope  was  introduced 
into  tli'U  liquid.  Aa  Fnndoy  niid  Maxwell  have  shown,  this 
foroe  may  l>u  jjniphioally  ruunMvntod  w  mi  inanimate  muscl* 
pulling  tin-  twu  Uidiet  togotliar,  and  bnviii>;  »  tvitdeiay  to  con 
tnwt  in  onu  <lin!Ct4<.>n  and  to  extend  in  anothar  dir9ctii>n,  in  the 
same  way,  aat'ruf.UiickccoxphiincdbyaroujhaQalogy.thatapieoe 
of  indiarubbor  tubing  c->atrnct«  in  ono  iliroctinii  and  «xt«nd«  ia 
th«  other  wbon  Btrvtclied.  That  uluctricily  tixorLs  a  suiiiJur 
kind  uf  fnrcc.  and  prvduoua  niuiilar  ufiucU  upun  the  luc^iia 
tbruiitfb  which  it  aula,  waa  Utustr«l«d  by  niosns  of  lit;ht.  By 
way  of  iitiruduction  to  theso  optical  ctTocta,  Prof.  Itiickvr 
donionitrstod  the  trsnspaT«ncy  and  the  opacity  of  two  pic«M  vf 
tourmaliug  according  to  tho  poaitiou  of  tho  oiystala,  and  lUus- 


,  tratod  this  optical  law  pliynicklly  by  llio  ingetiioiia  device  of  n 

French  pbjfticiat,  A  long  [linuo  of  iitErer  nire  was  r.tpidly  rulated 

fay   an    eleobic   motor.      A    flecUi>n    of    the    rotary    motion 

ma  tboo  omiTertod  into  linear  motion  by  the   inlerpoBition 

ot    two   aeU   of    parallel    elus    pilUn   arrangiKl    vcrticikUy. 

Finally,  one  act  of  the   pilum   was   ptncod    horizontnlly,  nnd 

the  linear  motion  of  one  aocbioii  ciuuied,  just  as  the  light  co4i)W(l 

to  pHi  throueh  tb«  tourmitlino  whun  t)iv  line  of  cIchva([«  nf mie 

cmtal  WM  nuciMl  ut  ri^ht  xngltw  m  Iho  lintt  i>f  cUarHi^e  »f  th« 

oUier  eryatu.    Tliia  ezperinient,  which  lia*  only  leoeiitly  found 

ill  waj  into  the  leoture-rooni.  wu  rejMintod  optically  by  throw- 

>tlig  th»  light  of  a  laoteni  through  two  pri&ms  which  paued  or 

iaot  off  til*  lifchtacoonling  to  Ihoir  position.  Stretched,  atLUoozvd. 

rand  bmt  ^ain  wuro  inlrviduced  inio  tho  path  of  tho  rays,  iind 

twara  •hovm  to  havd  an  imnu'dintp  cffiict  in  ctuuigiiiii;  tno  cun- 

rdition  of  th«  lucilium,  luid  ill   adniittiiij;  ligliL  t-liut  hud  pro* 

[vioiuty  been  out  off.     Finally  uune  a  t«naauf  difficult  andln- 

'ffeniouB  experimouta  Arranged  for  the  leoture-room   by  Prof. 

llUicIier    and     Mr.      Boys,    with     a    view    of    doRiooHtrating 

LopUadlythootFwTtuf  two  ditri.>r*>nt  elect ritiedliodios  inn  tion-con- 

pducAing  liquid.     Cnrbon  bi«ulphido  is  placod  in  h  aniall  glam 

f.Mul  oonTvniouLly  placwl  bvfuru  the  lonii  of  a  lantoni.     In  tho 

kliquid  ara  arran^^  tho  uunductoni  connaot«d  with  a  iitatical 

Bleetfia  maohino.    Thi»c  eonducton  may  be,  an  wan  the  casa  on 

Monday,  two  paiallel  metal  oylindiTe.  two  plates — one  convex 

-  aod  tho  other  flat — oraaoctionof  a  Leyden  jar.     The  priams 

frnt*    pUe»d    io    a*    to  cut  otf  the    light,   and  tiio  platen  or 

tfl^ndtra  wore  then  charged  with  poiitivf  and  ncgativA  Rl««tri- 

pfll^.  Th«  immediate  effect  wiu  to  ndniit  tho  ]i|{lit,  viir)*iiig  from 

vute  Co  orange,  red,    {mrpio,  and  ^recn,  ns  scioii  thrr.uRh  a 

Eatjital  o(aeI«nit«,  and  provint^the  change  that  had  been  effaotod 

its  tba  madium  through  wliivh  th«  forcv  outud.  ThoeAporimonta 

fvera  heartily  applaudod. 


COMPANIES'  MEETINGS. 

ADSTBALASIAN  ELECTBIC  LIGHT  COMPANY. 

Aa  eitnordinarr  |;riirral  tnciititif;  of  thi.i  Oniniiany  was   liald  uii 

Jaooafy  30tb,  at  tha  ofllcot,  3!>.  Colenisn-itrcct. 

f     ttr.   B.  S.  Tan  n«aip.  who   jur-iiilod,  uUL   it  woiild  tie   in    th« 

rtteollenioti  of  tho  •hsrrholilnr*  thU  wlicn  thuy  lavt  rnnt  he  lutd  Uiew 

'  It  than  wu  ■  poMihllity  of  tliera  being  soino  litlln  Jifliouliy  in 

fntliiig  theactnolle^tl  powtewion  of  tho  whule  ol  itio  [nilanti,  anil 

tnat  it  mkht  be  nouiblc,  lar  tho  prcmnt,  at  all  cvonts.  there  woidd 

be  aamair r*duDtiou  iumIq  in  tho  piii'thuB  moaoy,     When  he  t«ld 

tbein,  however,  Llut  tlicir   i»iteute  ware  97  iu  Rumbor,  rolnting  le 

llndia.Tawnanla,  Ntw  f^'Mlnml,  NhUI,  tlic<  t'«|<«  <i(  (luod  no|i«,Vu:tnri*, 

r^ad  all  the  Aiistrtliiu  cobnii>s,  they  mi^lit  ivnll  imaging',  Imving  i\i- 

rBanl  to  the  H^aUi^n-'d  ]^irovitic^M  to  wliit'li  tliete  jialeiiti  referre>l,  titat 

'then  had  boeu  coiiiidurable  UlUiiulLv  ii>  Jl^tiinK  linmcdiata  poHraitioii 

of  thcin.     The  Hniih   Electrical  RautiiL-LrinK  Oumiiaiiy   had  nMcd 

Opwi  the  CMii{iikii<F  to  nliuw  ite  full  litli:   t<i  limac  patuiito,  atid   an   ru* 

fpinled  the  Kreator  iforiiou  of  them  the  Batrd  liivl  aiodo  th<c  co^iipti't^ 

'  ^iffnmcnt  to  that  eonijiaiij.    Tlioy  had  alit'ady  ptofuted,  or  wftwld 

aneate  in  tha  t.<ounie  or  a  day  or  twu.Llio  auii^nmtiit  to  the  Klvolrioal 

KaKiSMOTillg  Caimikny  at  73  of  thoHc  [mtl^nLl.  raprvKcUltUjj  u  vutiie  i>f 

J3S.600  oat  of  thfi  £30,000,  which  wai  tha  total  ■iiiti  ta  l^e  puid  tor 

tho  whole  ol  tho  patcnti.     Tho  Director*  hul  tlinii>;hl  it  Iwltcr,  iu 

'  Ibo  inicreate  of  the  CnnipanY,  to  compteto  the  mattoi  with  ths  Uruali 

[^CoBpany  to  tho  exteat  hidiceied  rattier  thao  wait  uniil  they  wcr« 

"ket  aa  nfgud«4  tho  whole  of  tho  patont*  }  lint  he  had  ftitl  t^Iief 

:thay  would  be  able  to  thow  •  good    tillo  to,  tho  ivhuln  of   Ilia 

enta.    tt  «a<uotptopoB0dattheprM«nt  moment  toiiuiie  thoxharci 

'npreseuling  th«  £29.000  to  the  «herehold«fa,  but  the   I'^nartl   w-oiild 

olrt^  an  iiQ  jcrtakiog  frotn  the  Btuiih  Company  to  uhu*  thorn  nlieii 

required  ;  ami  he  hoped  that  in  the  course  of  e  moiitli  or  aix  neekj 

ftbey  would  noeire  thcet  sliane  and  become  sliiralioldon  in  a  |iraa- 

Lmow  coacem.    With  regard  to  the  wiDding-np,  by  the  igraement  in 

[Detobet  last  tho  right  «u  retervod  to  the  Briiih  Company  to  pur- 

[-ehiNa  the  rriuaiviu|i  wuris  for  £15,000  ou  or  hulura  Fehruary  let, 

'  Up  to  the  prvwtnt  the  Dirvctoni  hul  nvdved  no  iutiiiialioii  ot   tho 

■Itniib  C'lmpany'*  ai.\'<ptancc  of  tlin-ic  aascta  lor  £15.000,  auJ  liia  iui- 

'pneeion  wte  that  they  noidd  not  do  vo,  pr^rcrrintc  lliitt  the  Cowpauy 

^abould  Toalt»r  its  own  aaecta,  as  it  knew  Vf  here  they  wt-rc,  and  of  wlial 

th«y  veiiaUtot.     Me  conclodcd  bj  moving  rcnoliitions   ta   llio  eff^^ct 

^tbat  tho  Cornpaay  be  woarid  Qp  voluntarily,  and  that  thu  lii^uidatorj 

n»  direcUal  to  complato  tha  •graemeat  euterod  Into  Iwlweon  thu  CuiU' 

tpany  and  the  BrtKh  EleotricaT  Bu^ineetiDg  Cnm[>auy. 

Kr.  Kawan  Moondcd  the  reawatioos,  which  sere  carried  unani- 
mouly. ^^ 

CUBA  SOBMABINE   TELEGRAPH   COMPANY- 

The  tiiirty-wv«Dlli  ordinary  general  meeting  of  tlis  Cuba  Siibtnarine 
TcUgrafJi  (.amptny,  Limited,  wu  h«M  at  tha  offictM.  Old  Broad- 
'  Hraat|  under  the  pratidfinny  of  Mr.  Tliuma:i  Grteiiivgod. 
L'  naObalriBaa,  la  nioving  thn  adugiliiui  ol  ilte  rtifioi't,  steted  tba't 
Ftba  upeuee  had  bean  about  £1,500  mora,  while  the  niociutt  had  btea 
[■•boat  £1.600  Icaa  than  thow  of  Uio  correaponding  period  of  the  pr«- 
k  vi«B*  year,  Thtw  diSerancM  aoooaoted  for  the  tratufer  «a  the  pre- 
LSent  oeoaaJon  of  oaly  £1,000  to  th«  ruerva  fani,  «ompared  with 
udgOOO  a  year  tg/K  The  wbelo  of  tha  additional  einonw  had  Lean 
^MOatfaMd  by  the  oott  of  the  rapairs  of  tho  Bitahano-Cten- 
rftoMa  cable,  and  by  the  amoiiul  paid  to  the  Qovaramcnt  fur  the  uk 
PvfUMtirwtra  during  the  thort  time  the  Comp*iiy'.->  oftbU  waa  broken. 


Witb  regard  to  tlieir  tariff,  the  thrriu^b  rate  ni«d  to  he  6?c.  per 
word,  whereas  it  wa>  now  £<lc.  Tho  Director)  congratulated  thvm- 
mIv«8  and  the  ehateholdera  on  the  faot  that  thU  Urge  reduction  la 
tho  rate  hod  bMin  followed  with  auoh  a  srmall  diminution  In 
ttie  avuragii  mc«iptx.  The  retunin  for  IbhI.  month  had  Wen  X3,150, 
againict  £3,S20  for  Jannjiry,  1889,  itid  he  hojied  that  tboy  would  have 
aj  large  an  fnc-nme  from  the  lower  rate  ai  they  had  hail  from 
the  htgticr.  NoLwilhstaudinK  ihia  reduction  in  the  tirifT,  and 
the  Dthei  focititict  th«y  hod  i^ivon  to  the  Pranch  company,  the 
Utivr  had  B[;ti1itul  to  tbu  SpunUb  Ooverament  fur  permitiion  to  bare 
■  line  by  land,  or  ■  calHo  hy  eea,  llme«t  parallel  with  th«  Cnha  Com- 
pany'a  llnea,  Th«  Directors  had  prateete>l  anlnit  thii  dtmand. 
Nevertboleee.  a  royal  ordi^r  tioii  been  iiaued  n.^ruafnif  the  land  tine,  but 
coadilionally  grsntiui*  a  cable  froui  a  ylnne  adjat'ent  Co  the  Cub* Com- 
pany's eauterti  teniiiauj  at  Santio^,  with  which  the  Frouch  Company 
already  hod  telcKrephie  communication,  along  tho  aortb  oomI  to 
llavajiuah,  thfCutaCuiupeny'*  wcttcrn tenninit,  Tho propij»cl  hne.ir 
atlcweJ,  would  therefore  take  from  the  Cuba  Company  the  whole  of 
the  IrafTiP  unilnr  thn  enntrel  of  tho  Kivti^h  company,  but  now  carrtLil 
hy  tlio  Cuba  Cfiinpinir,  and  might  tio  in  onrajn-tition,  by  tho  north 
ctinift.  with  thi?  Company's  linei  on  thu  sinilli  coajt  Thny  hail  thtre- 
fore  felt  obhgvd  to  cumoienae  proccioling^  in  the  proper  court  in 
Madrid  to  pioiect  llicir  ooaucasion  and  inturcato. 

Hr.  Alexander  F.  Low  NVL'rmJeil  llie  niution,  which  wh  odophd, 
and  a  divid^^^l  on  th«  r^rdJnATv  diarfx  nt  the  rat«  of  9  per  Mat.  por 
annum,  tax  free,  wii  altvrweriU  declared, 

ANGLO-AMERICAN  TELEGRAPH  COMPANY.  UHITBD. 

Til"  hilfTfarly  grniral  mtwting  of  this  Company  was  held  laat 
Friday  at  W  inchriitdT  MfUBr,  Oli  Broiid-sLroot. 

Vlaeoont  Uonclc  pfmriilnil,  and  in  moving  the  adoption  of  tha 
tejiort  aiiil  tho  |m'mci)t  ot  linal  iiiviilcnds  ol  LSs.  prr  cent,  qd  the  onli- 
nary  comroHdatud  Uoi>k.  and  DL  10s.  ixrcenl.  on  tho  nrvfernvl  alock, 
making  total  dividondt,  for  tlie  year  cu-M  December  31,  of  21  and  Sj 
per  Cent,  reepeclivelv  en  Iheae  ttoclu,  tht  Cbairuiun  obnarTcd  tliat  thu 
addition  to  the  dimud  was  nndoubtedly  nnall,  but  ho  thought  that 
tn  oonnectioD  with  the  eiplanatioo  ooDtolned  in  the  report  it  waa  not 
diacouragiug,  audltountalaed  theelaraeDtof  hopafOTthe  tiltilia.  Thay 
wore  (arryingoiitlieiilranicuiidertwodbtUict  arrangements.  Wlththo 
Direct  United  States  Cable  Company  and  the  W<nt«ru  Union  Com- 
pany of  New  York  they  bad  what  wai  called  a  joicit-purev  arrauKe- 
ment.  They  all  paid  thtir  rccoipta  iuto  a  common  fund,  andreoeivuit 
friim  it  a  proportion  of  the  aggregate.  On  the  other  hand,  the  partioe 
to  this  arrangamont  and  thr  (^mmorcial  Cable  Coiu[>any  of  New  York 
bod  an  agreement  by  which  thv  tarill  waa  ttxed  at  a  certain  rate,  and 
thuy  all  look  a«  much  aa  they  could  get  at  that  rate.  He 
iMliL'ved  that  that  arraQgement  bad  been  Tairly  and  boDOur- 
ably  carried  out  on  both  aldea,  but  it  muat  b«  apparent  to  them 
that  it  iutro'luwd  tbi' olvrui'ut  ofc^mpetitiou,  and  that  any  circum- 
ttance*  whK^hmiglit  arise  to  in  terrpro  with  the  carrying  nowor  of  aitber 
of  the  partlee  to  that  traiuaotlen  would  very  prejudicially  atfect  their 
income  from  the  anaiigemeut.  Thia  wu  preoiEiely  what  had  bap- 
[Nmod  to  tliF*m  during  the  pail  lisll-ycar.  One  of  their  own  cabiei— 
till  oM  hrvsl  cable  of  186S— won  twice  unt  of  work  ;  the  cable  of  the 
Dirtct  Unitcil  titatea  Comntny  ivai  for  a  while  iuoperativt,  and  the 
two  cablca  of  tlio  We*tem  Union  Compaoy  wore  aUo  diMbled,  while 
during  the  whole  time  the  cabtee  of  (lie  Commeretat  Companv,  which 
were  tnnireom|MtiInr«,  were  working  uniutBrtugitedly  and  with  good 
alfocl.  With  rsfaraaoe  to  thi*  <[UMlian  lie  deal  red  to  emphuiiae  the 
remark  of  Sir  John  Pender  at  tho  mooting  of  the  Direct  Company  — 
thjit  it  waa  tho  Qnt  duty  of  the  bnardn  of  the  aavj«ialed 
<x)nj [Aiiil!*  to  keep  their  cabl«a  oonitantly  in  repair,  and 
mbcuo'cr  a  niiahap  oocarred  to  take  eare  that  the  repair  wu 
«tfvct*d  with  the  greateat  notubl*  expedition.  Of  course,  what  had 
occurred  waa  the  fortune  u  war,  and  tbay  had  no  right  to  wmploin 
of  it  ai  againet  ibc  Commeroial  Company.  Ua  only  meatioued  tt  in 
order  to  mplaiii  why  tJioy  were  not  able  to  di^tribnta  a  larger  divi- 
dend than  they  propuitcd  uu  the  praaent  ocotelon.  The  Company*! 
cables  were  u^w  in  Korid  ivnrkiriK  order.  The  expenete  for  tha  poet 
hulf-year  looked  larger  than  tbcuo  of  the  titeviiiua  half-year,  but  if 
th«y  came  to  anolyio  them  it  would  be  lound  that  the  tnereaM 
wholly  conaiatoH  ol  oitraordinary  uxpenaait  reotoratien  of  boild- 
iiiR  etc.,  which  woia  not  likely  to  iceur  lor  a  long  time,  and 
which  could  not  be  traatail  aa  normal  ci|ie  mil  tare.  Within  the 
lost  year  they  bad  esoonted  two  worlci.  Onoof  them  was  referred  to  at 
the  laat  meeting— the  rtloyijig  of  the  il.  f'iorrc  Duibur^-  cable  in 
deep  water.  It  tad  Imcu  f^t  mon^  year*  a  oource  of  vetetionaad 
eijHnflo  tu  ihem  by  it*  liability  to  injniy  from  the  ahallowneo*  of  the 
watar  ID  wliljh  it  had  been  laid.  Ho  tnutad  now  that  it  would  give 
thorn  no  furihsr  trouble.  The  other  opamtion  raferred  to  wax  that 
by  nn  ■rrangomeat  with  tbo  Wcatem  Union  Colony  they  hod 
obtained  tlieeommaiid  orcahleUnce  into  San  York  (Sly,  whom  they 
had  rntabli.ibfd  an  oflice  of  their  own.     Theae  linee  wotdd  net  only 

Eut  tbeni  indiioct  coutmniiicatiou  with  ib^ onatotters  at  Ntw  Yorl^ 
nl  would  abo  obviate  tho  iccouveiiionoe.  t»  which  ^mhu  randeaot 
in  Amnrica  ho  eonlJ  personally  teatify,  of  the  oonBtant  inlerraptionB 
of  the  land  tinea  in  winter  and  apriuK  by  auow  and  storms.  They 
had  often  had  diKUwiou*  tt  thtar  meetinKi  wiUi  regard  to  the  reoewj 
fund.  He  did  not  want  to  laioe  any  <itu>iiion  r«i]>eetiii|[  it  upon  that 
occoeion,  but  he  thought  it  would  b«  tatieCaotvry  to  the  ebareholdere 
to  hear  that  that  ftiii^which  now  atoed  io  their  booke  at  19923,344, 
had  boM  so  well  inveat*d  that  it  waa  worth  at  preaaat  qooUtteiu 
about  ^0,000  more.  With  the  ipan  cable  in  reaerve  they  bad  fully 
£1,000.000  for  any  puipoae  to  wbiah  they  might  have  ta  apply 
it.  He  then  refarrcd  with  great  regret  to  the  loat  which  the 
Oompaoy  hod  tuttained  siDoe  their  loot  meeting  by  the  death 
of  Sir  Daniel  Gooch,  who.  he  ataud,  was  an  onginal  uambar  of 
tlie  Board,  and  who  bod  ooatributed  almost  aa  aitieh  aa  any 
to    the    eatabUshmest    and    drralopmaDt  of    acHUi    Ula- 
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To  fill  tho  ncuKj  ttiiu  ooewiiotied  chciy  had  eleotod  Ur. 
^hulM  Burt,  wbo,  from  hts  long  cxpericitiott  of  the  IninaoM  of  thu 
Cocnptn  J  anil  hi*  grMt  <»p*xitj,  wm  rajpfdtd  m  a  w»rtli;  racwtvor 
of  th«ir  UtB  coni'^j-HB. 

ThAMarqAU  of  TwAMldaU  ««con<le<l  tbo  motion. 

In  1^1/  to  cumliutiH,  Lord  Two»iidKie  iwLil  ]i«  vout>l  uaara  the 
shftraholoen  U«t  ev«ryChiti^  Uaitbi'uii  ilbiiit  ftiiil  would  b<  doDO  bj 
Llie  Directon  lo  lirinji  in  ■  olun  tlm  Hiif^tinn  hotwwtn  tho  Conijiany 
Uiil  tlie  P»fia  mill  Kiiw  Voik  Telrnrsph  Ctiiii[>iiny.  Thoy  eould  not, 
honerer,  bttuK  aoy  iuiluciKo  to  liur  oa  the  Frondi  CoutU,  but 
tli«y  h&d  rMion  lo  hulievc  that  the  c*»o  would  bd  Mttlod  baler*  the 
iieit  lliretbiiK  uflb*  (>tni]«nv  tut  maaths  henre.  It  vru  iaerilkbic 
thai  B  c<im|jauy  wliich  lovt  Inrea  al  itn  CAblei  mutt  ba  rHpplnd  with 
rurerenco  i.o  flic  iraflU-  whic^lt  it  micltt  «xp»ct.  The  Iraffic  bttwaari 
this  uounlry  *nil  America  wm  crowditil  iulo  a  very  few  houri,  aod,  of 
Gouraa,  tbo  moi«  cablta  lliay  had  at  their  caiuiaainl  tho  mora  expo- 
ditioualjr  wutho  work  trauiactnl.  With  rcKaid  tv  •oinctlliiuK  Wuk 
dona  to  tDcr««M  thn  inoum*,  tll^  tiins  had  lung  nincu  srriTail  hr  ilcing 
it  ifit  WOT*  |ii>uibln,  but  th«  ahai«hotd«n  most  r«Ea*mt>«r  tbat  th<< 
tAntr  ooiilil  not  1)0  liiail  by  iheotaalviM.  Tb»y  had  n-dt  only  in- 
Fhiential  parlDcr*.  but  alsu  uv[iooaubi,  aad  until  tho/  all  axieoJ  witli 
ntonutx  to  tlio  Urill  it  would  be  iiujiuniblc  to  tu«k«  any  alterattoti, 
•ran  If  a  vbaugo  wore  drairablt.  lie  ihi^ught,  howoior,  that 
tha  iiuptoiKtiQD  uu  tUoir  minda  and  tbofo  of  th«ir  iriouda 
was  that  it  w^uld  not  bo  duiirable  to  make  any  altontion  ia  the  exht- 
iug  tarilF.  If  they  were  to  ineroaao  it,  thcro  waa  tvonr  reuon  to 
■ill>|K>ie  llial  thuy  wnuld  attract  furtlinr  coinpotitian,  for  tlin  AtiantJu 
OL-eaii  wan  aima  tu  unynno.  Noitrly  £18,000  haii  linon  i;li:irgii<l  to  Iho 
routiwal  rutiil  for  tbo  rrpair  of  tbo  llro«t--St.  ricirc  o«bl>  anil  thi: 
ro]iairaud  dironion  ol  tbo  St  I'ierro-DujbuTy  cablo,  and  £17,800 
bill)  been  cbar);ol  to  roTouuo  acuoanl  (or  tho  eipc&iea  of  tho  ahii' 
"Mioia,'  ih«  r»lD«  of  tho  cable  ct[«Dj«d,  aa>I  tho  qharlor  ol  the 
"  Itritannia," 

'Ilia  report  waa  ado|it4<d,  anil  tho  totirinc  Dinctir*  and  Aotlitor 
wera  itaiiiKiinicd,  and  lii.  John  Gaiie  sai  •TectotI  an  aiidLtui-  in  the 
placa  o(Mr.  F.  Glaaa,  reaigiiAl. 


NEW  COMPANIES  REGISTERED. 


DnivaraKi  Uoatnim  Llcbt  tana  Powar  Tnut   CorperRilon, 
LltnlUd.— l{e(;iiitero:l    by   K.    It.    Han-ny   .S«mun3,    1.    Whiultiijton- 

■(uimc,  I«ailrnh*ll-tr.rrrt,  K.C..  iHcb  a  r.i|)iial  of  C5.000  in  £10 
ahartvi.  Objtrt  ;  tj  invr-.it  the  rnnnoys  of  the  coriwrotioii  id,  or 
othcnnae  A«'|nir«  and  hold  tbo  abarca,  stock*,  onadfi,  (ibli);a- 
tinni,  debontai'oa,  dobnnciire  ilock,  scrip  inJ  t<«riiril>04  <•(  any  ootO' 
imiiy,  tniit,  or  ftnrjvifntion  rnrriind  nii<"r  Rrilish,  foriifgn,  Initian,  anil 
c.iilnnlal  law,  and  in  pirlifiiUr  of  iitiy  r;oinjiany.  trust,  or  iiurporation 
fornix)  for  tba  oupply  of  Ibe  i>!i>i7irLc  lifiht.  buat.  or  iiow^r  to  towiia, 
Mirita.  liKil'liiDC),  4ii<l  utbi'i  ploi.-cs  "r  tludr  applloatiun  to  any  othor 
l-ulilio  ot  [•lit^ala  (luri'ow.  Th>-  uKiilatioua  ot  wMo  .'V,  arflh  triflini; 
aitcratioDS,  afl'ly. 


CITY    NOTES. 


Eaatom  BxtonaloB,  *« ,  0«BpM>r.  ^Tlio  r«voi{ita  foi^  Jnmiary 
y<:n:  £40,610,  a^ii».t  £41,820. 

W««t  Coa«t  of  Amerloa  Tologrttpb  CampMtyi — TliD  recc[|>4a 
tor  Ibi  aio'itli  of  Januaiy  ^mouutol  lo  i;6,23&. 

Cata  lalMB«rltt*  Tolofrapb  Oompaay.  -The  n;t.'(ii|>t*  of  thia 
Cutiii>a(iy  [cr  J*mniy  wc:r  £3,150,  jk*'"*'  £S,'i!2I. 

DU««1  SpMUati  T«Iai[r»pli  Conpuiy.  Limltod.— TlicKcciiit*  for 
ihc  inotith  if  .IntiLinry  wnri-  £'3, '115,  .ix'"nsl.  £1,880, 

BthkUImi  SnbmkrlBa  Tolograpli  Campiany,— Tbo  traffic  rcoeiiita 
foi  the  nuck  ciiLlud  Jaiiiiiiiy  31  ■iii^iiiutpd  to  £.$,249. 

■*«t«ni  TolacraplL  Campaoy.  —  The  traUic  n!»i|iU  for  January 
wetd  £5&,47a,  a-,  ugniuit  £65.SJ5  for  the  aanie  period  of  1886,  or 
a  ilccicanti  i)[  £6,367, 

W««t   India  wm  Faoaaa  Tolocrapli  Company,— The  trallic 

»ipta  of  thia  C-jiiipauy  foi    lliu   bilfiiioiilll   uiu!i>d  .Taniiary  SI   witre 

S.m1.  aa  couif'ar'^l  with  £2,900.  Tlio  OcloW  (onoiota,  nttimatod 
at  £4,770.  rt«!l-cd  £4,7fl9. 

W«atwni    aad    Braalllan    TalosTOVli    0«npaar,^The   traffic 
lecoiiits   for    Uio    wuok   ta^v<l     Jxmiacy     31,      iftor    dcilu.-liag    the 
ififtbof  tho  xrota  r««aipt4  p&rabic  to  tbo    Lvodon  I'latiuo-Uranliaii 
I'Talagrapb  Company,  LuiiluJ',  w«rB  £3,996. 


PROVISIONAL  PATENTS.  1890. 

.'XHl.AHY  27. 

1390.  An  Improvatneat  In  couMetlaa  wlraa  wlUi  attadunonta 
lav  ManofitlaB  to  alaeirto  ba»t«n<M  «  otbor  drlng 
MTaaSMiOBU.        William     llalult,     7,     Fiuldtioir,     Iinu.lnn 

Ft^icU,  Hofkiii:)',  ■.•iiiii'iii. 

I3U1.  An  laaproTod  •lootrio  arias  tatMrr  aad  oaUa.  William 
lialcb,  7,  KitU-vtuw,  iMwhto  Fields,  Uackaoy,  Loodon. 

Impmcuanta  ralatlng  to  storaia  battarlaa  or  aooiuiia* 
lator*.  lluury  lUntt  Laku,  45,  .Siiiiihaiiii>Uiii-ljiiii>IiiiK!i, 
&liJilI(«(-i.  i,«.lmit;u  AiiKUKtinc  -lohiifinu,  Uuitril  Suiiyi.) 
[(J«iii^k<lc  ajit'citiLntitiii,) 

ImpromnoBta  ta  olootrlo  Ugbx  maea  or  ont-oata.  Jatiiu 
Enioat  Sucpolotti  ajid  Joeeph  Crookvo,  3d»,  Ooldhawk-road, 
Shophtrd  a  Baah,  Lootloo, 


1496. 


IS1&. 


15S6. 

1596. 

t6t«. 

1619. 
1629. 

1638. 

IfrM. 
1646. 
1658. 

1700. 
ITliS. 


I]ai»roT«BiMita  ta  •loetrto  dsnalUas  apparataa.    Tohn 

Piiiiol*  Tttylof,  M,  Cliamwry.Uiic,  L^ntlun, 

ttnproromanta  la  moaaiirlns  of  olaotrtc  oocroBta  and  la 

appM-atvi  G«nii*ot«d  UiarowlUi-     Julina  Wjlhclm  Thrador 

Oliill,  MjiLrtiailii,  .■^*"'.d'.  II, 

JASvar.Y  29. 
improvasMBta  la  drtwlas  S**'  1^  •ivetileally  pr&pallad 
oara  or  TaUelan.     LlMitgc   Wlllciutoii,  2,   l^ritica'a  mauai'ws. 

ViPioiia  Ktitifil.   Loniloa. 

An  oloctrleal  tieeid  pl««a  and  rotna  ooinbinod.  for  pr«< 
vontlnjt  roatlvB  boraoa  and  othar  anlmola  nmntng  away. 

tiiraUniOi  CalioiM.  It,  Uinuliii-Lcialiuiijl.  likniiiotai. 

Aa  ImproTod  magsotto  toparatar.     Gcm);*  Williiia  Rllioti. 

IdO.  .Sbircbtuok  toad.  Heaivy,  Jhallleld. 

A  eomblaod  ooUlag  r«a«,  eat  out,  aad  airltAh  for  olootrlo 

Ughtlac  porpoww.      Harry  Cecil    Bli*.'kw«U.    ?..    Fubriury. 

N[i<fei.  Chi)riwn-Li]"(n-Mt'dIoi;k.  MaiiL'heslijr. 

I^provuaaata  la  oloetrta  lampa  or  lifting  appanttas. 

ilniiry   Ilairi*  Lakn.  A&,  .Soiitbumptdu-biiiLdinK*,   MidJIoui. 

ll''ri'ili>n<.'k  CJlaruiii-u  Joukins,  Jciniaiiy.) 

Jahvasv  30. 
A  motbod  or  and  nvana  lor  antoaiatlaaUy  braaVtwg  aad 

mnltlog  an  oloolxlo  clrsoit,     Jobci  .Micbell  UrylU  Ti>-'>>**| 

MiuK-y  Uoii.'^,  \'ii-toi-ii»  KuiliinkiiiUnt, 

Improroaionta  La  *r  portaalalac  to  «lootrl«  traUa  or  goni*. 

Louis -""biltiji,  1&6,  Fleet  stci'nl,  liombu. 

tmproroiBanta  la  ov  rslatlac  u»  oteeirla  aoonntolator*. 

Aliivd  JLlllLl^  lJi>iilL,  523,  HikIi  llulbutu,  M'ddk-aix.   (Cinvnuni 

(.1  ArBMiDo  di  (■JDvaaiii,  Italy.) 

Xtooulo  autosuaUe  raUiray  alatai  aad  olg  wall  lag  doTloa 
aad  apparatiu.    Uoury  Momtt  Uan-ourl,  44|  l^colu'a-ina- 
li«lds,  London. 
baprovoiaoBia  ralatias  to   alwotrle  ttaoUoa.     Altxaiular 

Lc);iu  Lull?]]',  b,  lii'tum'i  bullilLuf;t,  UIiaiicimt  Uii«. 
ImproTfimenla  laaafoty  devlooa  forolootrle  llnoa.  ['barouT 

Cbi'iiluilmi  ItiBUnti::'.  ^^ti,   Ih|;h  I{ulli<itli,  Luuduii, 

Itaprftramoata  In  and  eonnactod  wita  alootrlotty  B«l«n. 

Cliiiiiiaon'dviti  Pruqier  Eiicauii,  4,  riiiutli-attoot.  Piitabiiryi 
l>>iiiToii. 

J*Sl'»F!V  31. 

JmproTomonta  In  ar«  laaipai,  aad  rolal«a  to  moans  for 
foodlDg  tho  earboao  togotlior  and  alao  atrlkiag  tuo  aro. 

Clturli'-i  N..W10II  Kn-acll  iinl  ttonaiJ  Augustus  S(«tt,  17, 
Ifoathficld-roJid,  Mill  IIUI  ratk.  Lnmtau. 

KtlMtlTAIlV  1 

Inu^romattBIa  in  apparatoa  for  olaotneally  Indloatlng  or 
raooardlas  Ut«  aoaibor  of  timoa  tbat  a  Oonat  luvaaory  or 
tho  UIm  la  aa*^  .luliu.-i  .Sax  ami  IvUririi  Dnuniwi.  47, 
Lincoln's  iim-licldB,  London. 


650. 


SPECmOATlONS  PUBLISHED. 

1G89. 
Hoaaurlng  olaotno  carrcnta.     Ulnati  and  n«t«ranl. 


6*1. 


10.38.  Claotno  laupa.     Kcw.     8d. 

1480,  Elootrlo  molert  aad  ntot«rs.     Wright  and  otkera.     lid. 

2168l  ElcctriQ  meter*.     TlHiinjiwii  iTudci).    &L 

2170.  EloctrlciU  iuatraincata,  *o.     Haw>an.     bd. 

2313,    ApplyUig  doctrtclty,       Lji»  rvlic'.'.      8:1. 

2331.  Deoompoalng  oabataaooa  by  olaotrlclty.      DuwIand  aud 

«uutliui.     ^J. 
3103,  Eleetrloal  moaanrlag  lastramaaca.     [libbert.    QA, 
3907.   Elootrloal  Borltobeia.     I'arkcr  ami  Kkps.     r»l. 
12286.  Eleetrlo  earroat  metar.     .Sir  C.  K.  I'nrhoii.    at. 
19420,  Altaraatiag    ourront    oloetro  magnotlc    motor*.     Uto 

(T«»li),     8.1 
1942&.   Altcrniittng  ourront  motor*.     Lake  [Twla).     8d. 
1S4S4,  Blcclrlo  awltaliofl.     Auiluiaun.     &i. 
19861.  Soooadnry  tratlorloa.     Lugan.    8d. 
19861a.  Soooadary  tmttorlM.     Logan.     6d. 
19883.  Hootrloalaaooadarybattorloa.     Pninpully  and  Tlioiu anon. 


1^99.  noetrtc  liattorioa      Tbompioii  (Parriab). 
19S46.  ToUgTApti  tr»iuiiiiM«ra.    U  Dow.    Bd. 


6d. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Anglo-Atnorioan  Bmah  „.. 

—  Prof.     

iDilIa  Kiibber.  Gutta  Perdia  &  TeU(;raiih  Oo. 

Iluium'ti;-UuuaB 

MotropoliUu  Uloctric  8upi>]y    > 

Loudon  Etootrio  Supply     

Swwi  Untljyi    _ ,...„„. 

Tolvgcaiib  Coiiatraotinn „, 

—  ^X.  Ifi88      

National Tolaphono    ...■ .■■.■.... 
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NOTES. 


Telephones  In  france. — A  decree  has  been  jtxMei 
in  Pam  allowing  private  subscnbers  to  uae  the  public  call 
offices  fi-M  of  cost. 

The  Telegraph  In  Belooohlstaa. — Apozni,  tba  now 
head  quarters  of  the  Zhob  agency,  will  shortly  be  joined 
bj  teleKraph  with  Quetta. 

T«l«phone  in  RasslA. — SuccMsful  ozponmonts  have 
jiwt  been  uiaiio  by  telephone  between  St.  Pot«raburg  and 
]hIoscow  over  ordinary  letcgraph  wires. 

Feiranti  Cables. — The  work  of  laying  the  Forrantj 
cables  from  Doptford  to  OharinK  Crouis  now  being  pushed 
forward.     About  3^  milos  arc  already  laid. 

Slelffh-driving  by  Eleotrioity. — A  Husaian  oom|>any 
are  at  present  malpng  «yporimeiit8  in  oloctric  traction  upon 
ice,  tbo  trials  having  been  made  upon  the  Kivor  Neva. 

Sbangbai. — The  new  electric  light  company  at 
Shanghai  has  paid  a  dividoud  of  7  per  cent,  for  llie  year 
ended  the  31st  October  lost — the  first  year  of  its  worklug. 

Eleotarlo  Tramwar  In  Holland. — The  first  electric 
tramway  in  Holland  is  to  bo  opooed  on  March  nort,  from 
the  Hague  to  ScbevinKOn,  a  diatatice  of  about  four  to  five 
milea. 

So<dety  of  Arta. — On  Wednesday  next  Prof.  Silvamu 
HiotnpBoo  will  read  a  paper  before  the  Society  of  Arts,  on 
"The  Organisation  of  Secondary  and  Technical  Education 
in  London.' 

Dordreoht. — The  municipal  authorities  of  Dordrecht 
have  entered  into  a  contract  for  the  public  lighting  of  their 
stroota  by  electricity,  for  the  amount  of  £13,000.  The 
maina  will  be  tmdor)^und. 

Weymersoh  Battery. — Stops  are  )>ein(rtakt)i)  to  push 
the  Weymcrsch  primary  battery,  recently  aatiafaclority 
terted  fur  houic  muntlia  ab  Silvcrtowa,  and  ofBcoa  have  been 
taken  at  Victoria-ma  luions,  Westminster. 

Boyal  KoteorolOfiioal  Society.— At  the  next  meet- 
ing of  tbi*  society  ikt  25,  Great  George-street,  Wcstminater, 
on  the  19th  inat.,  a  pafier  will  bo  read  by  Mr,  Eric  S.  Bruue 
on  "An  Optical  Feature  of  the  Lightning  Flash." 

The  French  Atlantic  Cable. — A  Reiiler  telBgram 
from  Penzanco  aaya  that  the  cable  steamer,  "  Mackay 
Bennett,"  baa  tuccoasfuUy  completed  the  repairs  to  the 
English-Brest  section  of  the  French  Atlantis  cable. 

Ineandeseeut  Lamps    withont   Vaonam.— It  is 

stiitai)  that  tho  .SuciiiW-  Fnmi;aieu  d'Eclairngo  Klftctrinnearo 
occupied  in  working  out  a  system  of  electric  lighting  by 
incaiideacence  in  the  ordinary  uir  without  a  vacuum. 

fliedloal  Electricity. — We  are  in  receipt  of  a 
pam^^lct  containing  four  articles  upon  the  employment  of 
eunstant-current  batteries  for  treating  the  human  body,  as 
used  by  Mr.  W.  Grigg,  of  33,  Eaatbourne-temice,  Hyde 
Park. 

AUerton. — The  people  at  Allerton,  Bradford,  are  dis- 
satisfied with  the  gas.  The  lead  of  Bradford  is  probably 
afTectiog  this  district^  and  the  refusal  of  the  company  to 
reduce  the  price  is  also  in  favour  of  the  introduction  of 
electricity. 

Award. — At  tbe  recent  International  Etecbrioal  and 
Itidusbrial  Ezbibition  held  al  Birmingham,  Messi*s.  Robey 


and  Co,,  of  Globe  Works.  Lincoln,  were  awarded  a  Bpecial 
£ral  class  gold  medal  for  their  bigh-epeed  engine  fitted 
with  patent  electrical  regulator. 

Transformer  Patents.— The  petition  of  Max  Deri 
(Gant  aud  Co.),  of  Buda.ptist,  against  Gaiilard  and  Gibbs 
for  an  annulment  of  patent  for  tratisformers,  has  resulted 
in  u  decision  in  favour  of  M.  Deri  on  tbe  ground  of  provioua 
publication  by  Paul  Jablochkoff  and  other*. 

Seed  Cleaning. — A  1  b.p.  C  &  C  motor  has  been  put 
into  a  seed  establishment,  for  cleaning  a  machine  hitherto 
turned  by  baad,  tbe  man  having  to  lift  and  discbarge  the 
eaeda.  Now  the  motor  does  all,  and  works  the  elevator 
and  cleans  the  grain  as  fast  as  it  can  be  fed. 

University  Extension  Xiectarea Tbe  second  of  a 

course  of  lectures  on  "Electricity,  its  Sources  and  Uses" 
(in  connection  with  the  Oxford  University  Extension)  was 
given  by  Mr.  V.  P.  Sells,  M.A.,  F.S,C.,  in  the  Princes-street 
Lecture  Hall,  Grnvesend,  on  Monday  evening. 

A  Rotary  Are  Lamp. — The  demand  having  arisen  for 
lampa  requiring  leas  attention  for  trimming,  a  new  rotary 
arc  lamp  has  been  introduced  by  Messrs.  Heymann  Bros., 
of  Boston,  U.S.  This  lamp  has  carlion  discs  instead  of 
pencils,  and  these  revolve  as  they  wear  away,  lasting  40  to 
00  hours. 

Royal  Institution. — Prof.  J.  A.  Fleming  reads  a 
paper  this  (Friday)  eveniiig  at  the  Royal  Institution,  Albe 
morle-streot,  on  "  Problems  in  the  Physics  of  an  Electric 
Lamp-"  Lonl  Rayleigh's  first  lecture  on  "Electricity  and 
Mngnotiam,"  before  the  Koyal  Institution,  will  take  ploco 
to-morrow,  Saturday,  at  3  p.m. 

Personal, — Mr.  Holland  Dell,  late  secretory  to  the 
Electrical  Power  Storage  Company,  has  been  appointed 
sole  roprcsontabive  for  the  Utiitod  Kingdom  and  colonies 
of  the  well-k[iown  Pdris  carbon  manufacturers  Messrs. 
Lacombe  and  Co.,  vrhoio  London  o&o6a  aie  at  7,  Little 
Queen-street,  Westminster,  S.W. 

fire  Brleade  lAntema.-~The  San  Francisco  lire 
dejiartment  are  introdudng  electric  lanterns  oontaining 
two  3-c.p.  lamgie  and  roflucturs,  weighing  about  101b.,  to 
furnish  light  for  five  hours.  He^ul lights  for  the  engines 
are  also  pmvitled  using  2i)-c.p,  Bernstein  lamps  and  nin 
with  seven  coIU,  which  last  for  eight  houre. 

Bradford  Station.^Tho  new  Midland  sUtion  and 
hotel  at  Bradfoi-d  is  bein;{  lighted  up  with  electric  light^ 
the  offices  by  incandescent  and  the  station  itself  by  arc 
lights.  The  onginos  and  dynamos  are  placed  in  tbe  bond* 
in^  warehouse.  The  work  is  being  ctirriDd  out  by  the 
company's  own  engineer,  and  will  shortly  be  ready  to  start. 

Farehom. — It  will  be  eeen  from  the  advertisement 
appearing  elsewhere  that  applicaUon  for  shares  can  be 
receiveil  for  the  Faroham  Electric  Light  Company.  The 
Thomson>Hou>iton  system  will  he  used,  and  the  cunliriued 
success  of  this  system  at  Taunton,  chronicled  in  this  same 
number,  should  lead  to  the  company  being  well  sup- 
ported. 

Ship  Lighting. — ^Tbc  electric  light  is  now  found  to  be 
an  indispensable  ailjunct  to  the  ahipbuitdlug  trade  and  no 
now  {Kuseiigcr  st-camcrs  ani  sent  out  without  being  fitted. 
Several  of  the  leading  shipbuilding  firms  in  tbe  North  have 
taken  Iho  matter  up  themselves,  and  have  added  an  electri- 
cal department  to  their  work,  and  nuw  fit  up  tbe  eleetrio 
light  in  the  ve'^seU  "wWcb  lAvi'^  WM., 


■ 


Voits. — Tbe  ff^e$lem  Bltdrician  publiahosanrnterestiiig 
■b«et  of  portraiu  of  «mineDtsciontigts  vhosa  Tt&mci  have  been 
adopted  at  one  time  or  another  lui  oIectric;i1  units,  compris- 
irg  Watt,  Faraday,  Joulo.OaUM,  "Weber,  William  and  Wornor 
Siemcnn,  Volta,  Amiiorc,  Danioll,  Jacobi,  and  Uhm.  It  is 
acconpaiiied  Ity  a  bioj^pliicikl  artido  by  F.  B.  Badt,  aud 
haa  evidently  beerittie  work  of  no  little  trouble  and  research. 

Ttiroc*Wlro  Dynamo, — A  (Icscn)jbi<in  is  given  in  the 
^edrottchnisrht  ZtitKhrifi  of  the  syatem  pro^wsed  b^  Mr. 
Hennann  Miitier,  for  tho  employment  of  a  single  djnamo 
for  Un>  tlireo-wiro  system  of  distribution.  A  two-pole 
dynamo  is  furnished  witb  three  bnishea,  two  at  opposite 
sides  of  the  comtnutator  and  the  third  par>.  way  between, 
the  latter  being  connected  to  the  central  neutral  wire  of  the 
xoains. 

Van  RrsMlberghe  Syat«m  in  Aostrla.— We  have 

reo«ntly  chronidod  the  »ucc«ssfLiI  instjillution  of  the  Viin 
Ityasalbergbe  conibined  sy«tem  of  telephony  and  t«le^aphy 
in  Monto  Video.  It  m  amiounced,  on  the  other  hand,  that 
the  Austrian  Minister  of  Cumaiurcu  has  decided  to  givo  up 
the  system  between  Vienna  and  Bruaa,  and  will  oommcnce 
tbe  construction  of  a  epecial  telephone  line  between  these 
two  towns. 

Hou8«  of  Commons. — The  new  installalion  al  the 
House  of  Commons  \ne  at&rt«d  on  Tuesday  at  tbe  opening; 
of  Parliament,  and  proved  a  com pifte  «iiece««.  The  work 
has  been  carried  out  by  the  Westminster  Electric  Supply 
Oorpoi'auon,  who  hare  establiabod  u  temporary  station  in 
the  stoneyard  at  tbe  back  of  the  Bouses  pending  the  timu 
that  their  permAnont  station  is  boing  eonstnicted,  after 
which  the  House  of  Commons  will  bo  connected  to  thfl 
street  maina. 

Hanover  SqoAre. — Before  the  St  George's,  Hanover- 
square,  Vestry,  it  waa  recommended  that  the  Voittry  give 
their  ccoseut  to  tbe  upplicatiou  o(  tbe  Chulsea  Electricity 
Supply  Compamy  for  a  provisional  order  of  the  Board  of 
Trade,  authorising  the  compniny  bo  supply  electricity  in 
tbe  Knightsbridgo  and  out  wards  of  this  parish  ;  and  also 
that  the  Vestry  give  their  consent  to  the  npplication  of  the 
same  company  for  a  license  from  the  Board  of  Trade  for  the 
same  purpose.     The  motion  was  carried. 

Eleetrio  Mutual  Insurnace. — The  announcement 
is  made  of  the  formation  of  an  electric  miitnal  ineiirAnce 
COmpoDj  in  America,  which  it  is  ho|)0(1  will  serve  to  allay 
tbe  considerable  excit«n)ent  which  h-os  recently  taken  placein 
America,  and  which,  it  ita  work  bo  faithfully  carried  out. 
cannot  fail  to  benefit  tho  electric  industry  of  tbe  United 
States.  The  iniurance  ratos  will  bo  low,  and  periodical 
visits  will  be  made  by  an  inspector,  who  will  natumtly 
h^va  opportunities  of  obeerviog  the  beat  practice  in  other 
aUtions. 

An  Eleetrieal  Engineer  for  DnbUn, — At  tbe  moot- 
ing of  tho  Uubhn  CorjMjralion  on  Monday,  the  standing 
order  was  suspended  to  have  tbe  report  of  the  Electric 
Lighting  Committee  rocommeniiiig  the  appointmvnt  of  An 
eloctric  superintendent  Mr.  liobirison  movc<l  the  adoption 
of  the  report,  which  recommended  tbe  appointment  of  an 
electric  lightiibjf  engineer  at  a  salary  of  £300  a  year  with 
increments.  Mr.  Miley  moved  that  the  salary  should  be 
iiKraased  to  £300,  aa  he  did  not  think  that  an  efficient  man 
could  be  obtainei  for  £200.  After  some  discussion,  the 
amendment  was  withdrawn,  and  the  report  was  adopted 

Xleotrio  Candlo. — A  novel  and  decidedly  tasteful  form 
a/  iaauiiiagcont  Jamp  iuu  Just   been  introduced,  and  is 


manufactured  by  tbe  Edison-Swan  Company.  It  is  in- 
tended to  stand  upright,  |>oiiit  upwards,  to  be  fitted  on  a 
candlestick,  such  as  the  numerous  wrought,  chased,  and 
wreathed  candelabra  of  the  Louis  XVL  style,  or  of  couns 
can  be  adapted  to  ordinary  standards.  The  peculiarity  it 
that  it  is  elongated  and  twisted  in  the  form  sf  a  flamboyant 
spiral,  so  that  when  alight  it  has  much  the  appearance  of  a 
flame.  It  is  made  in  obscured  or  frosted  glass,  and  is  a 
taatoftil  addition  to  the  forms  of  electric  light  for  houeo 
dccoottioQ. 

Van  Ryssolborg-he  Control  Station.— M.  B3de, 
before  the  Suci<:!'tt!!  doe  In^uniuurs  et  InduHtrieU  at  Brussels, 
severely  criticised  M.  Van  Rysaolberghe's  scheme  for  the 
establiabmeut  of  a  central  station,  stating  that,  according 
to  actual  figures  taken  from  the  Berlin  installations,  the 
five  million  franca  ankud  by  M.  Van  Rysselberghe  for  a 
station  of  17,500  H-c.p.  lamps  should  givo  more  than 
40,000  lamps.  M.  llMc  &ri<la  only  three  explanationfi  nf 
M.  Van  Ej'aselberghe'a  figures :  either  he  is  oonsidonibly 
misCiiken  in  his  calculations,  ur  h»  wLHheato  make  the  town 
jiay  very  dearly  for  the  risk  he  undertakes,  or  else  his 
ayatem  is  exceasivoly  costly. 

Telephoning  at  Sea.— Lieutenant  H^ko,  in  a  lecture 
boforc  the  Franklin  Institute,  mentions  some  int«rtisUng 
experiments  with  rej^ard  to  tbe  tobphoiung  btitwoou  vessels 
at  sea  in  which  he  had  taken  a  prominent  part.  These 
experiments  wore  undertakori  in  the  Brooklyn  navy 
yard  A  large  dynamo  was  used  to  provide  current, 
aJi<T  in  one  case  tho  cruiser  "Atlanta"  waa  converted 
into  the  largest  electromagnet  known,  being  wrajjped  with 
heavy  electric  wire  through  which  the  current  from  tho 
dynamo  was  passod,  while  tho  iron  tug  *' Niua"  was  con- 
verted into  a  telephone  receiver,  being  wrapped  with  Una 
wire  with  a  telephono  in  current. 

Austria. — Tho  extension  of  tbo  central  statioa  at: 
Vienna  established  by  MM.  Fivcher,  Siemens,  and  HaUka 
seems  to  have  encountered  a  Urge  amount  of  unlooked-for 
opposition.  Although  constructed  for  €0.000  lamps,  it 
hardly  serves  6,000.  The  J-Wtion  estiblished  after  the 
designs  of  Prof.  Englandor  is  very  prosperous  ;  it  now 
fc«ds  1S,000  lamps,  a  lari^a  number  being  for  private 
hoitses,  but  many  also  for  the  public  atreeUi.  The  plant 
contains  five  steam-engines,  ten  dynamos  of  various  types, 
and  a  battery  of  accumulators  as  regulator  of  current.  The 
works  of  cooetructiun  for  tbo  station  of  the  luteriuitional 
Electricitata  GeselUch&ft  are  being  pushed  forward  with 
great  activity. 

CoOn'a  Method  of  Eleotrie   Welding.— What  is 

claimed  as  an  improvement  upan  Prof.  Thomson's  system 
of  electric  welding  is  iiitroducod  by  Mr.  Oh  L.  Coffin,  of 
Detroit.  In  effect,  it  consista  of  the  introduction  of  the 
lield  from  a  strong  eloctromagnot  just  at  the  point  of  weld. 
This,  it  is  claimed,  increases  the  oloctricnl  rciiatance  of  the 
joint  to  the  amount  required,  and  the  heating  effect  of  the 
ouiTent  becomes  greater.  Mr.  CoHUi  has  also  found  that 
the  bettor  weld  is  obtained,  itot  by  continued  pressure 
when  tbe  metal  softens,  btit  a  alight  stress  tending  to  sepa- 
rate tbe  metals  while  the  current  is  still  passing,  t:\king 
care  not  to  rupture  the  wold.  The  joint  is  finished  ofT  by 
baromerin):;  or  roiling  in  the  ordinary  w^y. 

Scotbiah  Telephone  Directory. — Mr.  A.  li.  Bennett, 
general  mana^^r  for  tho  National  Tolephone  Company   tn^ 
Scotland,  has  forwarded  to  us  a  copy  of  the  Sootclsh 
Tolophone   Directory  for   1S90,  a    well-bound  volume   in 
neat  red  cloth,  gilt-lettered,  of  some  230  p-iges.     It  is  full 


I 


of  the  names  of  the  subscriborft  to  the  inWrurlwin  Mlephcne 
■jrstem  in  Scotlitn'l  and  Ciimlierl&iid,  ezlencliii>;  down  gouth 
to  Carlisle,  and  morthwanls  to  Edinburgh.  Glasgow, 
Paisley,  Greenock,  Pertli,  Dinidtto.  and  Aberdeen.  A  map 
showing  the  tmnk  lines  now  erected  and  propoacd  is  given 
*»  the  frontispiece,  and  t»  a  pleasing  proof  of  the  extent  to 
which  the  telephone  service  is  being  puahw)  1>y  the 
•ctirity  and  ontoqirise  of  it«  manager  in  Scotland. 

Croydon. — At  the  meeting  of  the  Croydon  County 
Council,  the  BUb-comTnitl^fl  appointed  with  regard  to  the 
electric  lightinf?  orders  reported  that  they  had  settled 
objeclionfl  and  amendments  to  be  made  to  the  three  draft 
electric  lighting  ordera.  They  further  reported  that  the 
Croydon  Electric  Light  Company  and  the  South  of  England 
Hou8«-t4>-Hoii80  Klcctric  Light  Company  do  not  concur  in 
Um  tormB  in  which  the  Conncil  should  have  an  option  of 
purchase,  and  that  the  Croydon  company  had  suggested 
alternative  conditions.  Upon  the  suggestion  of  the  iub- 
cummittoe  the  commitboo  recommend  aa  follows  :  That  the 
order  promoted  by  the  South  of  England  Houao-to-houao 
Electrie  Light  Company  be  opposed.  The  report  waa 
adopt«d. 

Strand  Ucrhting.— The  MetropoUUn  Electric  Supply 
Company  have  written  to  the  Strand  District  Board  giving 
notice  of  their  intention  to  lay  mains  in  the  Strand,  from 
Burloigh-straetto  Catherine-street,  and  up  Catherine-street 
u  far  as  Exetor-atroct,  and  in  Leiceater-square,  Cranbonrno- 
street,  Charing  Cross  road,  and  Great  Newport-street ;  also 
in  Dean-atreet,  across  Shaftoebury-avotiuc,  and  down 
Macclesfiold-street,  and  across  the  Str.ind,  down  Savoy- 
Btrcot,  Church-row,  and  Church-hill.  It  was  intimated  to 
the  same  authority,  on  behalf  of  the  Electricity  Supply 
Corporation,  that  they  would  not  proceed  with  thoir  pro- 
visional order.  Both  ot  these  letters  were  referred  to  the 
lightbg  Committee.  The  Board  will  take  objoctiona  to 
MMtra.  A.  and  S.  Oiitti's  provisional  order  for  supplying 
dactrie  lighting  to  the  whole  of  the  district. 

Proportion  of  Ughting. — House  lighting  in  Berlin, 
io  ^l«  of  the  general  progress  made  in  that  city,  doea  not 
■earn  to  have  extended  in  a  proportional  manner  to  that  of 
other  spheres  of  more  public  nature.  In  fact,  the  slight 
extra  eiponse  over  the  cost  of  gaa  would  seem  to  have 
acted  as  a  great  deterrent  against  the  adoption  of 
olectricity  in  private  bousea,  while  the  shops,  cafAe,  and 
theatres  have  willingly  gone  for  the  better  light.  The 
recent  returns  of  the  electric  company  show  that  only 
■boat  400  private  houses  are  cuttomers  for  the  light.  The 
following  is  an  interesting  analysis  of  the  proportions  of 
the  distribution ; 

Calte  and  restaurants 10  per  cent. 

Shone 34      „ 

Banks  and  officee 31 

Theatres 2T 

Private  hoosea 4 

Various  .,.       4 

tTndergromid  Oondnlt.—  A  novel 
recently  been  patented  by  Mr.  James 
promises,  says  the  EUctricat  World,  to  completely 
revolutionise  the  wire  conduits  at  present  in  voguo.  The 
eoDstniction  of  this  new  condtLi^  in  brief,  consists  of  an 
iron  pipe,  having  inside  a  thin  lead  pipe,  covered  with  a 
textile  fabric,  saturated  with  an  insulating  compound.  A 
hydraulic  expander  being  placed  within,  the  lead  pipe  is 
then  expanded,  and  the  insulating  material  is  forced  into 
ti)tuiu.t4  Union  with  the  iron  and  lead.  The  load  is,  how- 
ever, practically  Insutatod  from  the  iron,  and  a  cable,  or 
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any  number  of  cables,  simply  saturaled  in  an  insutatiog 
comiiound,  may  he  drawn  through  the  conduit  without 
proioiisly  having  the  custumftry  lead  encasing.  The  pro- 
cess may  be  applied  to  any  sise  of  pipe.  An  ingenious 
device  is  provided  for  making  the  proper  joints  and 
carrying  out  the  branches. 

Coppering  Tim  Shafts  of  Stesbmors. — A   corre- 

spoiidcnt  of  the  SUamahvp,  with  rolerence  to  the  KIniore 
copper  de]>esiting  process,  makes  a  su^eetion  which  pos- 
sibly may  prove  of  groat  practical  utility  in  the  shipbuilding 
trade.  In  alluding  to  the  de^wsition  of  copper  upon  a  man- 
dril, this,  be  says,  suggMts  to  him  a  method  of  protecting 
the  tail-end  shafla  of  ftleumers  from  corrosion,  and  he  en- 
quires if  this  could  be  done,  and  at  a  cost  low  enough  for 
ili  adoption  in  onlinary  cargA  steamers,  It  is  well  known 
thattailshafteoftensuferfrom  corrosion  within  thestern  tube, 
duo  to  the  galvanic  action  set  up  between  the  gnnmetal  liners 
and  the  iron  by  moans  of  the  salt  water.  This  occurs  moro 
eepecially  just  at  the  ends  of  the  liners,  and,  as  the  shaft 
cannot  be  inspected  except  by  dravring  out,  the  deteriora- 
tion may  go  on  for  a  long  time  unsuspected,  and  very 
serious  conseijueuces  eitsiie,  What  is  proposed,  to  obviate 
this,  is  to  shrink  the  liners  on  in  the  ordinary  way,  and  to 
cover  the  whole  of  the  intormodi%to  portion  of  shaft  with  a 
thin  layer  of  copper  by  means  of  the  above  process. 

St.  Pancras. — On  VTodnesday  the  St.  Pancras  Vestry 
decided,  in  accordance  with  a  recommendation  of  the  Elec- 
tricity Committee,  to  pay  Dr.  Hopkin»OR,  F.H.S.,  one 
hundred  guineas  in  conndcration  of  the  committee  and 
Prof.  Robinson  being  at  liberty  to  consult  him  from 
time  to  time  on  the  dotaiU  of  the  iiutaltation  and  prepara- 
tion of  plans,  speci locations,  and  estimates  for  carrying  out 
the  same  up  to  the  time  of  advertising  for  tenders.  At  the 
same  meeting,  Messrs.  Bircham  and  Co.,  parliamentary 
ngents  to  the  Metropolitan  Electric  Lighting  Company, 
intimated  the  desire  of  this  company  to  supply  the  south 
end  of  Tottcnham-court-road,  and  asked  for  the  Vestry's 
authority  to  lay  their  mains  across  that  part  of  St.  Pancras. 
The  request  was  not  complied  with,  as  the  committee 
"  eonfiidorod  it  undesirable  to  allow  a  company  to  have  any 
jKOwers  in  the  [jarish,  and  especially  as  the  cost  of  carrying 
their  mains  round  the  point  of  the  parish  could  not  be 
groat>  seeing  that  the  company  intended  supplying  the 
whole  district  bordering  on  this  part  of  St  Pancras." 

Telegraph  Wires  on  the  Forth  Brtdgo. — An  in- 
cidental benelit  accruing  from  the  erection  of  that  gigantic 
engineering  feat,  the  Forth  Bridge,  is  that  telegraph  and 
other  electric  wires  crossing  to  the  North  of  Scotland, 
which  have  hitherto  been  laid  in  cables  under  the  Forth, 
can  now  \\e  run  along  the  bridge.  This  will  avoi<l  the 
expense  caused  by  damage  from  anchors.  When  the 
communication  by  the  viaduct  has  been  properly  established 
it  is  proposed  to  remove  most  of  the  oables  in  the  Forth. 
Altogether  &0  wires  are  heing  laid  across  the  bridge,  en- 
closed in  two  tubes,  SO  for  the  use  of  the  North  British 
Railway  Company,  and  30  for  the  use  of  the  General  Post 
Office.  The  wires  are  being  drawn  through  the  tubes,  2in. 
iron  pipes,  in  lengths  of  llfi  yards  and  250  yards.  The 
cables  which  will  bo  lifted  at  Queensferry  are  three  in 
number,  and  each  contain  seven  wires.  At  Burntisland 
there  are  four  cables,  which  will  be  lifted  also,  but  the 
cable  from  Granton  to  Aberdour  will  be  allowed  to  remain. 
The  work,  it  is  expected,  will  be  oomplotod  on  an  early  day. 

Woitntluter  Sopply.— It  has  been  stated  in  print 
that  Mr.  J.  £.  H.  Cordon  haa  Vkaq  %y<^«s»AJS.  ^isusucu::^ 


cngin8«r  to  the  Wastminster  Electric  Supply  Corporation. 
Tfaia  report  ta  evidontly  based  upon  the  tact  IbatMr.  Gordon, 
in  common,  wo  beliare,  with  Mr.  Gisbert  Knpp,  has  roceived 
a  rotaininK  fee  to  act  ta  consulting  engineer  wbon  occuion 
arises.  The  cotnpany,  whoso  olfictui  are  at  V'ictoria-min- 
inans,  Wectminstcr,  have  we  underHtand,  appointed  Mr. 
Hphinstoiio,  lately  with  Moesrs.  Fcrraiiti,  ua  their  iicting 
electrical  engineer.  Sir  William  Thomson  and  Prof. 
Kennedy  lire  coiuulUng  engineere  to  the  company.  The 
comiKiny  are  nukliing  arraogetoenta  for  the  speedy  erection 
of  a  central  station,  near  the  Honscs  of  Parliament,  on  the 
banks  of  the  Thames.  A  low-pressure  current  will  be  used, 
vrith  storage  batteries,  100  volte  at  the  houses.  It  is  an- 
dentood  that  the  Siemens  six-wire  system  will  be  employed 
for  part  of  the  circuit,  but  in  general  the  method  will  be 
similar  to  that  employed  at  Knightsbridge  by  Mr.  Oromp- 
ton.  Another,  or  possibly  eeventl  other  stations  will  be 
orect«<l  further  north  of  the  Thamea. 

Tesla  Motors  for  BUains. — We  have  been  waiting 
long  to  hear  of  the  first  application  of  the  much  t&lkod-of 
Tesla  nItcrnate-curreQt  motor  in  practice.  This  first  practiual 
application  has  now  boon  nuulo  for  mining  purposes,  and 
seems  to  have  been  a  thorough  success,  and  the  certainty 
of  its  exteiuiive  adopbiun  appears  to  l>o  regarded  as  certain. 
The  Tesla  motor  was  udod  to  drive  a  Hercutoa  milling 
machine,  invented  by  Mr.  E.  E.  Carter,  of  Pittsburg,  and 
nsed  in  the  coul  mineti  of  the  Moaongabela  Ga£  Coal  Com- 
pany. Compressed  air  was  first  us«d  for  this  coal  cutter,  but 
electricity  was  afterwards  sugt^eate-iiandsincetheapplicatiun 
of  the  motornothing  could  bo  more  satisfactory.  In  operation 
with  the  Tesla  motor,  it  can  bo  worked  by  one  man,  aud 
its  production  repreaentii  600  A'piaro  feet  floor  space  in  10 
bouni.  The  machine  wants  little  attention,  and  the  man 
may  leuve  it  to  attend  to  the  next  shift.  The  success  of 
tbe  «icperiment6  have  induced  the  coiil  oumpiny  to  prit  in  a 
Dumber  of  machines,  and  tbe  Hercules  Mining  Machine 
Company  baa  made  a  contract  with  tbe  Westinghouse 
Company  for  a  large  number  of  Tesla  motors. 

Bare  Undererrannd  Wires. — The  deRiro  for  tlmpll- 
city  of  lunstruction  and  eaAe  of  manipulation  have  led 
some  of  our  compaoies,  notably  Messrs.  Crompton  and  the 
St.  James's  Electric  Lighting  Company,  to  the  adoption  of 
bare  stripe  of  copper  insiiUted  by  porcelain  or  glass  in 
underground  tronghs  instead  of  the  carefully  insulated 
cabloaal  first  used,  and  almost  entirely  employed  we  believe 
in  America,  in  oases  where  underground  mains  are  laid. 
For  comparatively  low-tension  syHtems  of  distribution  the 
method  evidently  has  many  practical  points  in  its  flavour, 
on  the  ecoree  of  esxe  of  laying,  inspuction,  and  connection. 
The  proposal  has  been  made  to  ventilate  these  underground 
troughs  by  constantly  running  ventilators  by  which  warm 
dry  air  would  be  forced  through  to  keep  the  insulation 
high.  WTiether  it  Prill  be  found  noceasiiry  or  considered 
deairabte  to  arrange  such  a  method  of  ventilation,  wc  are 
nob  yet  prepared  to  say.  But  tbe  system  of  bare  under- 
ground  mains  seenu  to  be  spreading  on  tbe  Continent,  and 
experience  upon  the  system  tinder  various  circumntaaces 
will  be  forthcoming.  In  Paris  it  has  already  received  con 
tiderable  development,  and  in  Oermany  tlie  Allgemeine 
Geeellacbaft  of  Uoriin  are  employing  this  system  of  muiu 
in  Che  extension  of  their  central  station  lighting. 

Elwitrioal  Phenomena  In  Nature.— An  interesting 

tecttire  was  given  at  the  London  Institution  on  Monday, 

Upon  the  electricnl  phonomonu  in  nature,  by  Mr.  Shelf ord 

HmJwvJI,  %rbo  dcaJt  trjtj)  tbo  mthjoct  mainly  as  it  related  to 


thunderstorms.  Referring  to  the  controversy  initiated  by 
Dr.  Lodge  as  to  the  value  of  electrical  conductors,  the 
lecturer  gave  illustmtionB  on  the  screen  to  show  that  such 
conductor*  were  ot  considerable  use  during  a  jwriod  of 
steady  electrical  strain,  while  when  an  impuUive  rush  came 
it  would  probably  fail  to  stop  tbe  disuharge.  The  most  a 
tightning-conditctor  could  do  in  tlie  case  of  an  impulsive 
mah  was  to  bear  the  brunt  of  the  discharge  ;  but  then  it 
became  a  source  of  danger,  because  sparks  might  Sy  off  it 
and  do  damage.  In  all  cases  of  steady  strain,  however,  a 
ligbtuiug-conductor  was  good  ;  in  the  majority  of  cases  it 
was  of  great  service :  yet  it  could  not  always  be  relied  upon 
as  alTbrding  immunity  from  risk.  As  to  tbe  dan;^r  to  life 
from  lightning,  it  had  boon  shown  from  the  Rogiatrar- 
Genoral'A  returns  that  in  29  years  in  England  and  Wales 
the  deaths  from  lightning  had  occurred  at  the  rate  of  only 
one  in  a  million  of  the  population  per  annum.  This  was 
so  small  a  percent)^  as  to  be  scarcely  woi  thy  of  note ;  and, 
said  the  lecturer  amid  laughter,  ono  was  almost  as  likely 
to  be  hanged  for  murder  as  to  be  killed  by  lightning, 

A  Conduit  Syetem  witbont  Slots.— An  inventor  in 
Newark,  U.H.,  bas  constructed  an  electric  luilroad  ou  ono 
of  the  wharves  of  that  city,  say?  the  Eltctro-Mefhame,  to 
demonstrate  a  now  principle  in  electric  propulsion.  It  not 
only  does  away  with  overhead  wires,  but  with  continuous 
contacts  as  well.  It  is  a  conduit  system,  but  the  conduit 
is  without  a  slot,  and  is  practically  wuter-tight  and  airtight. 
To  keep  it  dry  a  blower  or  exhaust  fan  will  force  air  con- 
stantly through  it.  The  conduit  is  placed  midway  between 
tbe  rails,  and  in  the  fnll-sized  model  it  is  made  of  wood, 
with  \  series  of  heavy  brass  plates  on  top.  In  the  bottom 
of  the  conduit  ia  an  insulated  cap[)Or  strip.  Tbe  brass 
strips  forming  the  cover  of  the  conduit  are  four  or  five  feat 
in  length,  and  are  rubbed  by  copper  brushes,  which  conduct 
the  current  to  the  motor  in  the  car.  KIsewbere  the  current 
is  flowing  peacefully  along  the  copper  rod  in  the  bottom  of] 
the  conduit.  Connection  between  the  copper  rods  andj 
brass  plates  is  formed  by  permanent  magnets  preceding  the 
ImuhM  under  the  car.  Those  magnets  pick  up  sncceoaive 
pallets  or  levers  in  tbe  conduit,  and  the  pallets  form  contact 
between  the  rod  and  the  plates.  As  soon  as  tbo  car  puses 
one  of  the  strips  the  levers  drop  of  their  own  weight  and 
break  the  circuit  io  the  conduit.  One  of  the  rails  ia  used 
to  form  the  other  half  of  the  metallic  circuit,  as  in  overhead 
Hystems.  The  model  car  carries  six  jiorsoiiB  rapidly,  with 
a  current  measuring  70  volt«.  A  practical  road  is  to  be 
put  down  in  one  oi  the  suburbs  of  Newark. 

Soarboronjph. — A  letter  was  published  last  week  in 
the  local  piper  addressed  to  the  town  clerk  of  Scnrborough  ' 
from  Mr.  Oeorge  Offibr,  managing  director  of  the  Kloctrifl^ 
Construction    and    Maintenance    Company,    Limited,    in 
October   last    submitting    the  following    prnpoaition  (or 
"  obtaining  an  order  upon  a   mutuality  of  interests— Tl*.: 
That  your  Corjioration  should  give  their  consent  to  ourJ 
application,  the  terms  of  the  onlcr  to  be  free  from  dUuBM ' 
unduly  onerous,  we  agreeing  not  only  to  divide  with  your 
Corjwration  the  profits  beyond  an  agreed  minimum,  but  j 
also  to  accept  conditions  in   the  order,  under  which  your 
Corporation  should    have    the    right   at  any    time  here- 
after to  aequire  the  whole  of  tbo  undertaking  at  a  pricS 
Co  be  ascertained  by  capitalising  tbo  profits  of  the  com- 
pany at  0  per  cent. — if  tbe  protits  of  the  company  shall 
then  exceed  0  per  eent.— or  upon  the  basis  of  the  actual 
capital  expenditure  of  the  company,  or  if  the  profits  shall 
not  exceed  5  per  cent,  the  purchase-money  in  either  case  to 
be  paid  by  the  bonds  of  your  Corporation  redeemablo  31 


y«an  after  dste.  The  effect  of  this  amngement  woald  be 
ttwt,  if  the  CMopany  wore  Bhowing  a  profit  of  7  per  cent, 
your  Corporation  would  nAturnMy  make  the  purchase  and 
enjoy  the  adyanuiga  of  the  larger  profit;  vrhile,  on  the 
other  batiH,  if  the  company  were  unable  to  pay  a  dividend, 
jour  Corporation  would  not  be  likely  to  purchase  ;  but  the 
company,  on  the  other  hand,  having  secured  the  goodwill 
oi  your  Corporation,  by  an  arrangemcat  ouch  aa  that  pro- 
posed, might  ennWo  the  Lighting  Company  to  tide  through 
commarciiil  difEcultie*  which  uudcr  a  stringent  order, 
or  without  the  goodwill  of  the  Corporation,  would  probably 
be  disaatroua."  Cornmonting  upon  this,  which  as  yet  has 
not  been  publicly  diecusscd,  Iho  Searhnouffh  Post  says: 
"  Compared  with  some  towns  we  pay  through  tho  nose  for 
our  gaa,  and  it  would  be  a  decided  advantage  if  wo  could 
f(«t  eloctric  light  at  a  cheupor  or  even  the  same  rate,  for 
there  is  no  (juMtion  as  to  which  is  Iha  best.  Tbu  offor  is 
Uborat  enough,  and  if  the  number  of  gas  sharea  hold  by  tho 
mombars  of  the  Corporation  aro  not  too  weighty  probably 
we  may  get  the  electric  light  after  alL" 

New  Taonton  Central  Station. — The  succens  of 
tho  electric  lightitin;  on  tho  Thomaon-Houston  syetem, 
introdaced  at  Taunton  by  Mr  Maesingbam,  hat  led  to  th« 
ext«naion  of  tho  syetem.  The  comjiany  have  now  given  up 
the  old  premises  at  the  rear  of  Mr.  Maagingbam's  shop, 
which  were  at  first  suflScient  for  the  company's  require- 
ment«,  in  order  that  new  and  improved  macbLnciy  might  be 
laid  down.  A  more  central  position  was  found,  being  the 
site  of  premises  recently  burnt  to  the  ground,  which  the 
company  wore  able  to  secure.  They  have  erected  on  the 
site  a  substantial  block  of  buildings,  fitted  up  with  modern 
machinery  of  the  beet  type.  A  largo  atack,  130ft,  high,  8ft. 
at  tho  base,  and  4ft.  at  the  top,  denotes  the  locality  of  tho 
worka.  Tho  bailor-houae,  which  is  100ft,  by  40ft.,  is  fitted 
with  two  of  Babcock  and  Wilcox  patent  waUjr  tube  boilers, 
oach  of  IfiO  h.p.,aiid  working  at  1401b.  per  Si^uaro  inch.  This 
is  four  timea  the  power  the  comjiany  had  at  the  old  works, 
and  will  enable  ample  provision  for  an  extension  of  the 
system.  In  the  engine  and  dynamo  room,  which  is  lOOft, 
by  fiOft.,  are  two  of  Huston  and  Proctor's  75-h,p.  horieontul 
compound  cnginos,  which  will  drive  through  a  countershaft 
Eovir  Thomson  Uoustun  macbinca  for  30  arc  lamps  of 
1,200  cp.  each,  and  oue  of  Elwell  and  Parker's  machines 
for  charging  accumulators.  There  are  also  two  of  Willans 
and  Robinson's  compound  high-speed  engines,  each  of 
100  h.p.,  to  drive  two  Thomson-IIuaaton  alteniats-current 
dynamoa,  each  capable  of  mipplyitig  3,S00  incandescent 
Um[)«.  Tho  cunont  is  generated  at  2,000  volts,  and  dis- 
tributed on  the  transformer  system.  The  wires  outside 
will  not  only  be  insulated  on  fluid  insulators,  but  will  have 
a  quarter  of  an  inch  covering  of  pure  indiarubber,  and  will 
be  placed  at  a  height  of  SOft.  Hitherto  the  street 
Umpe  have  been  accessible  for  cloaniiig  and  other  purposes 
only  by  ladders;  but  ao  arrangement  hoe  been  adopted  in 
the  proeont  ease  by  which  tbu  lumps  can  be  lowered,  and 
the  klaa  has  been  improved  upon  by  a  very  ingenious 
device  of  iir.  Orlando  V.  Thomas,  the  electrician  in  charge, 
vbcroby  the  lowering  of  a  lamp  entirely  cute  off  tho  cir- 
cuity so  far  as  it  is  concerned,  and  enablea  it  to  be  handled 
without  risk  of  danger.  This  patent  automatic  device  ban 
been  inventt'd  by  Mr.  Thomas,  and  is  manufactured  by 
Messrs.  .'Mien  ajid  Sons,  Tone  Foundry,  who  have  invouted 
a  winch  arrangement,  which  they  have  also  patented,  and 

ill  in  future  combine  with  Mr.  Thomas's  invention.  The 
whole  of  the  st«am  piping,  countershaftiug,  and  fixing  of 
the  engines  has  been  earned  oat  by  Moesrs.  Eoston  atid 


Waldegrave,  en^oeer*,  Taunton.  Th«  new  standards  hare 
been  manufactured  and  fitted  by  Messrs.  Allen,  another 
local  firm,  and  Mr.  H.  J.  Spillvr  has  caLiafacborily  carried 
out  the  building  contract,  the  architect  being  Mr.  F.  W. 
Roberta. 

IsluLfftoa. — The  Special  Committee,  of  which  Mr. 
H.  S.  Friend  was  chairman,  appointed  the  Islington  Vestry 
to  enquire  into  the  subject,  reported  that  thoy  had  con* 
sidere<l  the  report  made  by  Major  F.  A.  Marindin  to  the 
Board  of  Trade  last  year,  after  the  enquiry  held  by  him 
in  connection  with  the  applications  then  made  for  electric 
lighting  orders,  pursuant  to  the  Electric  Lighting  Act 
of  1881  and  1882,  and  found  that  certain  general 
principles  and  conclusions  were  then  arrived  at,  ajid 
that  a  model  order  in  accordance  therewith  was  sub* 
aoquently  ajiproved  by  the  Board.  The  model  order  had 
been  carefully  copied  by  the  committee  with  the  orders 
nought  to  be  obtained  in  Islington  during  the  proeont 
session  by  tbe  Briuh  Electrical  Engineering  Company  and 
the  Housfl-to-Houso  Electric  Light  Company,  and  find  that 
the  latter  are  idontical  with  the  former,  except  in  certain 
matters  of  detail.  The  Brush  Electrical  £ugiiiecri»K  Com- 
pany's order  included  in  its  area  Hampstead,  Shoreditcb, 
St.  Paricras,  St.  Luke.K,  Marylebone,  Bethnal  Green, 
Whitechapol,  Hackney,  and  Stoke  Newington,  as  well  as 
lalingtOQ.  The  nouae-to-House  Electric  Supply  Company's 
order  only  applied  to  the  parishes  of  Islington  and 
Homeoy.  Neither  order  made  provision  for  generating 
iitations,  and  only  provided  for  the  deposit  of  £1  .OOOeach  in 
respect  to  the  areas  aflfected  by  the  orders.  Under  all  the 
circumstances  the  committee  was  of  opinion  that  the 
two  companies  should  be  required  to  deposit  at  least 
;C  1,000  each  in  respect  of  their  works  in  the  parish  of 
Islington  alone,  this  being  in  accordance  with  the  pre- 
cedent set  by  tbe  model  order,  to  omit  all  reference  to 
the  County  Council  in  connection  with  the  control  of  over- 
head wires  and  the  breaking  up  of  streets  in  the  parish; 
to  schedule,,  in  addition  to  tbe  strecU  scheduled  by  the 
House-tO' House  Electric  Supply  Company,  Junction- 
road  and  Parkhurst-road,  and  that,  as  regarded  tbe 
Brush  KIcctrical  Engineering  Company,  it  be  required  to 
uuiit  the  cUuDO  enabling  it^  with  tho  sanction  of  tho  Board 
of  Trade,  to  transfer  its  order.  Subject  to  these  roquire- 
ments  being  complied  with,  and  to  a  satisfactory  under- 
sUtnding  being  arrived  ut  with  the  companJet  as  leguxlod 
miuor  details,  tbe  committee  recommended  that  it  be 
AUthoriaed  to  intimate  to  the  respective  companios  that  the 
formal  consent  of  tho  Vestry,  as  the  local  authority,  ba 
given  to  oach  of  such  provisional  orders.  Mr.  Friend 
moved  the  ndoption  of  the  rei>ort.  Mr.  Itaysoc  was  afraid 
of  a  monopoly  if  the  two  companies  amalgamated.  lis 
thought  at  least  £2,000  should  bo  deposited.  Mr. 
Chambcrlyuo  moved  as  an  amendment,  that  it  referred  to 
the  fl|>ccifl]  committee  to  servo  notices  of  objections  to  the 
Bills  upon  such  points  as  they  might  decide,  and  tJut  the 
further  consideration  of  the  matter  be  adjourned  until  next 
meeting  of  the  Vestry.  Mr.  Dryden  thought  that  tho 
Vc«try  thcmsolres  ought  to  undertake  the  lighting  of  the 
parish  by  means  of  electricity.  If  a  private  company  could 
make  a  profit  out  of  it,  surely  tbe  Vestry  could  do  so. 
They  bad  had  quita  enough  of  monopolies  in  the  past.  Mr. 
Fnend,  who  offered  no  objection  to  the  amendmettt, 
8U^;eeted  that  some  of  tbe  legal  meipbera  of  the  Vestry 
should  be  added  to  the  committee.  The  suggestion  was 
adopted  and  tho  amendment  was  carried.  The  names 
eovoral  geotlemon  were  lb«n.  «d.<ieA  Xn  \^i%  (jsBm^>>«As 
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HOW  TO  PRODDGE  ELECTRICAL  PRBSSDRE.* 


jij^araius, — Tlie  apjiRnitus  coostnicteH  to  genenite  elec- 
trical protHiir*  majr  conveniontly  be  divided  into  four  classm, 
though  the  fundamental  effect  in  e&ch  case  nmy  be  taken  aa 
chemical : 

1.  Induction  or  frtctiotiB.1  appATOtus. 

3.  Battori'Cs. 

3.  Dynamog. 

4.  Thermo-elflctric  apparfttUH. 

/ndKCfiOn  or  Friftional. — ■This  waa  the  earliest  known  ap- 
r&tua  for  obtaiiiin){  el&ctiicftl  phenomena.  A  piece  of 
Bmber  or  «  piece  of  dry  glaiu,  &  rod  of  vbonitc  or  of  si^&ling- 
Wii,  etc,  rubbed  with  a  piece  of  dry  silk  wiU  attract  small 
ptMes  of  pai>er  or  pith.  Hut  a  more  conyenient  apparatus 
''la  this  wan  lirat  introduced  in  thb  latter  part  of  thi; 
aftT«Dteenth  irentury,  which  developed  into  the  -wellknown 
cjlind«f  and  plate-glaas  macliinee.  Dr.  Gilbert,  in  1600,  in 
lua  De  Magaeti,  mentions  a  number  of  substance*  haTing  thii< 
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attractive  property,  as  amber,  gagates,  diamond,  sapphire,  car- 
bnaelc,  iris  gemma,  glass,  hard  T«tiin,  et«.,  and  Sir  latac 
ll»wt«ii,  in  1G75,  communicated  a  paper  to  the  Koj'al  Society 
on  bha  aabjecL  Stephen  Gray,  in  jiapera  comiiwncing  -with 
1730,  deiicribes  hin  ex^ierinifnlj^  which  rtsultod  in  a  kind  of 
electric  tclc^jrAph,  and  the  better  knowledge  of  couductont 
and  non-conductors.  The  work  of  these  and  a  dozen  other 
early  experimenters  is  a  fasninating  Htiidy,  especially  to  those 
who  are  interested  in  the  n.r*?hn>ology  of  the  telegraph.  ThJo 
daaa  oE  machine,  too,  i:iUHcful  in  the  »tudy  of  the  inductivi: 
circuit.  [Tie  cylinder  machine  is  then  dasciibodj  The  best 
of  thie  eUsB  of  machine  is  that  of  Wiraaharst  Tfae  ordinary 
pressure  from  these  mochinecs  \a  about  10,000  Tolts,  but  a 
preoBUre  of  40,000  or  50.000  volts  is  easily  obtained. 

Le^fim  Jar  and  Vvndcnstr, — For  many  ei)ib..:iiental  pur- 
poses an  isductiTG  circuit  is  farmed  by  luing  a  Leydtin  jar, 
the  conductors  on  the  »urfaceii  of  which  ore  placed  respec- 
tively in  oooductivo  connection  with  the  conductor  and  the 
rubW  of  the  machine.  [A  diagram  of  a  Leyden  jar  is  shown — 
merely  a  glass  vessel  coat«d  about  Uire«  [jart^  up,  both  inside 
and  outside,  with  tbfoil.]  When  charging,  the  Leyden  jar  ha& 
ite  exterior  coating  connected  to  one  pole  of  the  machine,  its 
interior  to  the  other,  thtt  glass  being  the  dieleotric.  H  will 
be  Been  at  once  that  the  wme  effect  in  obtAJiKid  by  taking  a 
flat  piece  of  glasw,  B,  Fig,  1,  coating  it  with  tinfoil,  A,  A,  on 
both  idd«a,  and  putting  A  into  contact  with  one  ptte,  and  A , 
with  the  other.  This  latter  form  is  termed  a  cond«naer,  Fig,  1*, 
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but  in  condenaera  intended  for  pta«tical  work  the  dielectric  i.i 
Usually  paraiBn,  and  the  strips  of  conductor  are  more  numerous. 
Thus,  by  a  number  of  strips  of  contltictor,  A,  A,  A,  separated 
from  other  atrips.  A,,  A„  A,,  by  paraffin,  all  the  A  strips 
being  connected  to  a  terminal,  T,  and  all  the  A,  strips  to  a 
terminal,  T,,  wc  decrease  the  dielectric  resistance  and  increase 
the  occumulatiun.  Condensers  of  thiu  kind  are  largely  used 
in  dnplejring  submarine  cables.  The  cable  itaelf  i»  like  n 
long  Leyden  jar,  and  in  working  it  acquires  a  charge,  which 
charge  has  to  he  balanced  to  obtain  the  conditions  necessary 
for  duplex  working,  Coudcawn  aco  also  used  to  increase 
the  effect  of  indaclion  coils. 

Batlmtf. — This  elasa  of  ftpparutui  is  duo  to  the  invcstigik- 
tjona  of  Calvaiii  and  Volta.  Of  the  making  of  batteries  there 
is  no  end,  but  of  the  hundreds  that  hiiTo  liwn  devised  only 
four  or  fivB  will  be  mentioned  hero.     A  good  battery  roijuirwi 


the  properties  of  high  eleetnc  pressure,  constancy,  longevity, 
and  low  internal  reaiatonce.  No  comhtuation  gives  moro  tbao 
about  two  volts  pressure,  but  it  is  easj'  to  add  the  pressure  ot 
cell  to  cell  so  that  any  required  pressure  may  be  obiain«d.  A 
single  combination,  such  as  that  shown  in  Fig.  2,  is  termed  a 
cell,  and  a  battery  is  composed  of  one  or  more  celts. 

Voniaci  V.  CKemKoi  Tkeon/.—Tht  gonoration  of  electrical 
pressure  has  been  attributed  by  one  school  of  philoaophcni  to 
the  amtad  of  two  different  matala  or  substances,  and  by 
another  school  to  the  chtmUai  iiefion  of  one  Bubstance  upon 
another.  Tic  controversy  scculs  to  us  to  touch  upon  th* 
ndicolous,  for  a  little  conmderation  nill  reduce  Iwtli  contact 
and  chemical  to  one,  and  that  one  is  chemical.  It  is  well 
known  that  chemical  changes  are  produce<l  in  some  subataacca 
when  they  come  into  contact  wiUi  curtain  oth^r  Hulistances. 
It  is  also  as  well  known  that  the  force  which  causes  chi^mical 
action  ia  exerted  only  at  inaeiisible  dintances,  and  frequently 
the  mere  bringing  into  ordinary  contact  does  not  bring  the 
substances  within  the  distance  at  which  chemical  action  can 
take  plaoo.  Further,  it  may  be  aasumed  that  the  subetanco, 
or  substancM,  chemically  acted  upon  undergo  a  preparatory 
change  before  th«  commencement  of  the  action.  At  what 
distance  this  preparatory  change  commences  is  not  known, 
but  we  hold  It  probable  that  it  is  thin  preparatory  change 
that  givcfl  snpiMjrt  to  tho  contact  theory.  At  any  rate  if  con- 
tact sets  up  the  pressure,  chemical  action  is  required  to  con- 
tinue it.  From  the.»e  remark.'*  it  will  be  infartod,  and  justly 
RO,  that  the  effective  proenrn  obtained  depends  upon  the 
materials  selected  in  the  combination. 

The  CoiipU. — A  combination  or  a  cell  generally  consists  of 
two  dissimiliar  metals  immersed  in  a  conducting  liquid,  which 
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!ii;lK  clicmiislly  upon  on^  of  (hem.  Thu  uiutal  acted  upon  is 
termed  the  +  or  the  electro-positive,  the  other  the  -  or  the 
elcrtro-negative  plate.  The  following  ih  a  list  of  meCalH, 
commencing  with  the  most  electro-positive  when  immcned  in 
dilute  enlphurio  acid.  The  order  may  be  slightly  changed 
when  immersion  ia  in  some  other  electrolyte. 

-i-Zinc,  tin,  load,  iron,  nickel,  biamuth,  antimony,  copper, 
silver  - 

From  these  metals  the  gruatest  elFwtive  proa^urd  in  dilute 
sulphuric  acid  would  be  with  the  couple  zinc  and  silver,  but 
as  silver  is  erpensive  and  very  little  better  than  copper, 
line  and  copper  is  a  couple  frequently  used. 

ThoM  who  desire  to  investigate  the  relative  electrical  poal- 
tions  of  the  various  metals  and  other  substances  in  di&iBrent 
electrolytea,  will  find  a  very  cooiprehensivc  account  of  the 
whole  matter  in  Dr.  I).  Tommasi'a  book  on  batterioa.  Per^ 
haps  the  most  thorough  investigation  on  the  subject  is  that 
by  Dr.  Gore,  of  Binuinghani,  who  tabulates  the  posilioi^  of 
some  two  dozen  substances  in  various  solutions  at  various 
degrees  of  concentration  and  different  temperatures. 

Constancy. — If  a  simple  combination  of  xinc  and  copper  in 
dilute  sulphuric  acid  ts  taken  as  in  Fig.  2,  it  will  be  found 
when  external  contact  is  made  that  the  cop|>er  plate  ii 
covered  with  minute  bubbles  of  gas,  whicb  inrrense  in  size 
and  come  rapidly  to  the  surlacc.  If  the  gas  is  collected  and 
tested  it  is  found  to  be  hydrogen.  Starting  then  with  the 
couple  sine  and  copper,  as  tioon  as  the  ropjtor  plnte  i.i  covered 
with  hydrogon  we  get  another  couple,  zinc  and  hydrogen,  and 
the  tendent-y  of  this  couple  is  juot  the  opposite  of  the  original 
one.  Assuming  then  that  the  electrical  j>re3aure  originally 
acts  from  'lia  to  Cu.  under  the  new  conditions  a  rovorae 
preemire  is  sot  up  from  hydrogen  (H)  to  zinc  i^/ja).     This  is 


nuUer  thao  the  original,  mad  tlie  result  U  an  el&ctrical 
pceBBure  from  Zo  to  Cu,  bnt  diminiBlied  by  the  counter 
preesore  U  to  'An.  It  wilt  at  once  be  seen  that  constancy 
canoct  b«  oblftin«l  by  a  combinittion  oi  tliis  kinil,  go  maay 
ftttempt*  httve  been  iriade  to  add  aomething  to  the  original 
combination  that  sbouJd  combine  with  the  hydrogen,  keep- 
'mg  the  «opp«r  plate  clear  aad  iiit«rferin^  no  further  with  tLt 
etectrical  action,  ftud  thiu  be  enabLcd  lo  ^t  a  constant  cl(»> 
trical  proMure,  wbicb  would,  of  course,  through  a  constant 
nsutance  give  a  c«n«t&nt  current.  Prof.  DaoieU  was  the 
first  to  solre  tho  difficulty,  and  the  b&tt«rj  known  as  DoaicU's 
will  Doir  be  deMribed. 

Damidtt  Battery. — A  DanicU's  battery  is  goncrallj  con- 
Btmcted  of  an  outer  case  of  copper,  C,  a  porous  earthen- 
ware pot,  D,  and  a  rod  of  sine,  Z.  Binding  screws  for 
faat«iiiog  the  ezteraol  condactora  are  fixed  to  the  zinc  and 
copper.  The  zinc  rod  is  amalgamated ;  for  ordinary  com- 
nMreial  rinc,  when  uaai  as  the  active  plate  of  a  battery  eonple, 
U  liable  to  be  luelesaly  wasted  wbuo  not  required  by  local 
BCtiOB,  due  to  couples  ariatng  btitweeD  the  zinc  and  the  impuri- 
ties it  contains.  To  prevent  this  local  action,  the  sine  ia 
WDalgaioatod  by  boiug  firat  cleaned  with  sulphuric  or  by  hy- 
drochloric acid  and  then  rubbed  with  niercur}-.  TIte  niercur}' 
fomu  on  WB^tgrm  with  the  liuc,  which,  so  far  as  electrical 
action  Is  eooeemed,  has  oil  the  properties  of  pure  sine  at  a 
aach  less  coHt.  The  mercury  can  be  rubbed  on  the  rinc  by 
meana  of  a  clean  mg.  Tbo  amalgamated  lino  isi  placed  iu  the 
porous  pot,  which  is  then  nearly  fiUod  with  dilute  sulphuric 
acid,  one  part  acid  to  eight  of  water.  The  outer  jar  ia  nearly 
filled  with  a  solution  of  sulphate  of  copper.  A  perforated 
ledge,  T,  or  a  kind  of  perforated  {locket  in  the  outer  jar,  pcr- 
niita  a  quantity  of  the  sulphate  of  copper  to  be  kept  in  the 
cell  90  aa  always  to  have  a  saturated  solution.  The  action  is 
somewhat  as  foUowa : 

Cu  Za  Cu 
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CuSO,        H^O,    II    HsSO,        CuSO, 

The  salpharic  acid  in  contact  with  the  aao  plate  ia  decotn- 
poaod,  forming  sulphate  of  sine  (ZnSOA  the  H,  liberated 
deoompoaat  the  sulphate  of  copper  (CuSO^),  forming  H^SO^ 
Miting  free  Cu,  which  is  deposited  upon  the  copper  plate. 
Thus  the  copper  plate  is  always  kept  cli^n.  The  conditions 
before  and  after  the  circuit  is  closed  is  thus  sfaowri : 

Bafora    Cu  CuSOj  H^SO^  Zn 

Copper.    Sulphate  of  Copper.     Sulphuric  Acid.     Zinc. 

After  CuCu  SO^H,  SO^Zn 

Copper  on  Copper.    Sulphuric  Acid.    Sulphate  of  Zinc. 

Orov^i  JiaUety. — A  modification  of  DanieM's  battery  is  that 
of  OroTe,  wberein  nitric  acid  takes  the  place  of  sulphate  of 
copper,  and  a  platinum  plat©  that  of  the  copper  plate.  The 
action  may  be  shown  tbuA  ; 

Before  clo^ng  circuit 

Pt  N,0^  H^,  Zn 

Platinum.    Nitric  Acid.    Sulphuric  Acid.    Zino. 
Aftor 


Pt 


N,0, 


OH, 


SO.Zn 


P 


u 


Platioum.    Nitrous  Acid.    Water.    Sulphate  of  Zinc. 

The  BuDsen  battery  is  similar  to  Urore's,  except  that  a  carbon 
plat«  is  substituted  for  platinum. 

T%4  Leda«d\^  BcUlay. — This  battery  ia  not  so  constant  as 
Uw  other*  mentioned,  but  it  is  largely  used  for  such  purjioses 
OS  eleetrie  bell  work,  where  intermittent  currents  are  wanteil, 
and  altbougb  it  rapidly  polarises  on  closing  the  circuit,  it  soon 
recovers  its  full  electrical  pressure.  Another  good  feature 
about  this  battery  ia  that  it  is  less  liable  to  local  action  than 
tbt  Ooniell  and  many  others.  In  it  the  sine  plate  ia  put  into 
a  solution  of  Nil&iiiinoniftc,  while  the  carbon  plate  is  surrounded 
with  crushed  binoxide  of  manganese.  The  action  may  be 
indicated 

Before    C  2Mi»0,  SNH^Cl  Zn 

Carbon.         Dinoxide  of         Stklammoniao.         Zinc 
Manganese. 
After      C  Mn.p,  H,0         3NH,  ZnCI, 

OarboM.  Sesquioxido  of  Water.     Ammonia.  Chloride  of 
Sianganoee.  Zinc. 

See/mdary  Battma. — The  batteries  hitherto  mentioned  and 
acocw  at  similior  batteries  arc  colled  primary  batteries,  ia 


contradistinction  to  another  close  that  has  lately  been  deve- 
loped for  prn^.ttcal  use.  termed  secondary  batteries.  In 
primary  hfttt«nos  the  matonals  when  once  used  have  to  be 
rvnowod.  tn  secondary  batterios,  on  the  contrary,  the  matoriala 
can  be  renovated  and  used  over  and  over  again,  tf  we  take  a 
couple  consisting  of  two  load  platej  in  dilute  sulphuric  acid, 
and  placo  thu  couple  in  a  conductive  circuit  as  iu  Fig.  3, 
one  of  the  lead  pSntcs  becomes  coated  with  a  thin  coating  of 
load  peroxide,  [f  now  this  cell  is  taken  out  of  the  circuit 
and  placud  in  a  circuit  of  itd  own,  of  which  it  forms  the 
source,  on  completing  the  external  circuit,  a  current  passoa 
in  the  external  circnit  from  the  oxidised  pla1«  to  the 
other  plate.  ITie  cella  then  are  reversible.  A  current  pamad 
through  thum  produccH  certain  chemical  changes.  The  send- 
ing of  the  current  through  the  cells  is  called  charging.  When 
the  cells  are  discharged  they  form  the  source  of  the  electrical 
pressure  and  current.  During  discharge  reverse  chemical 
changes  take  place,  the  combination  thus  regaining  its  original 
state.  In  practice,  however,  they  are  only  partially  dis- 
charged and  then  recharged.  Dy  using  lead  pbtos  alone  ooly 
a  comparatively  small  effect  can  for  a  long  time  be  obtained, 
the  pinti-ii  getting  letter  and  better  after  numerous  charginga 
and  dischargings  till  the  plate  that  is  ozidis^  becomeo 
thoroughly  porous,  and  offers  a  very  largo  surface  to  the 
action  of  the  electrolyte.  To  save  the  time  and  coat  of 
"making  plates,"  that  is,  getting  thoroughly  porous  platsi^ 
numerous  devices  have  been  put  forward!  till  the  beat  of  tlte 
modem  secondary  batteries  consists  of  a  "grid,"  which  ia 
east  of  an  alloy  of  lead  and  antimony.     The  holes  in  the  grid 


Plan. 


SsoUoD. 

taper  outwards.  The  plates  intended  for  positives  are  filled 
up  with  a  paste  made  of  red  lead  and  Ruiphuric  acid,  the 
negatives  being  filled  with  a  paste  of  Utliarge  oud  sujphurio 
acid.  The  exact  chemical  changes  that  tak«H  plac«  in  cborgiag 
and  discharging  these  lead  revc-raible  batteries  is  not  dsHnitely 
■cttted.  M.  St.  Drzuwiecki  beUevea  the  poaittve  plate  after 
charge  to  be  coated  with  a  combination  having  the  formula 
HjPbjO.,  and  this  after  in  discharge  is  reduced  to  PbO,. 
The  negative  plate  after  charge  conaisto  of  lead  hydrate  3-H 
Pb,  and  after  discharge  of  a  mixture  of  hypoeiilpluite  and 
sulphate  of  lead. 

Lonyn'ily. — The  length  of  life  of  a  battery  depends  upon 
the  work  it  has  to  do,  the  attention  paid  to  it,  and  the 
amount  of  local  action  that  takes  ptacv.  With  regard  to 
secondary  batteries,  there  ia  really  no  truatwoity  data  to 
enable  a  correct  judgment  to  be  formed.  With  careful  atten- 
tion ten  years  should  bo  a  short  life  for  this  cloes  of  battery. 

Jntenud  lUsisianct. — The  internal  resistance  of  a  cell  do- 
pends  ujKm  the  surface  area  of  theopposed  plates,  the  electro- 
lyte used,  the  condition  of  the  electroiyto,  the  quality  of  tl 
porous  pot,  and  the  distances  between  the  plates, 

^rran^nnm^  of  Batterui. — The  battery  must  be  selected 
and  arranged  with  due  coDSidoraUon  for  the  work  it  has  to 
do.  In  the  first  place,  it  ia  necesaary  to  have  eulfieienl  eleo- 
tricol  prvesaro  to  overcome  tb«re8i6taaee  in  the  circuit,  lliia 
resistance  may  be  divided  into  two  ports,  one  external  to  the 
battery,  the  other  the  internal  reoistonce  of  the  battery  ilseU. 
Eonco  we  may  write  Ohm's  formulo 

When  B-tbe  external  rcsnstance,  and  r  the  internal  reou-^ 
tance.  To  obtain  the  desired  pressure,  cells  are  connected  in 
series  as  in  Fig.  4.  If  n  cells  are  pliiced  in  series,  then  the 
electrical  proasaro,  E,  is  iacroasod  n  tixowt,  «nA  sk»  \«»«r«s\ 
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(MUtanoe  U  abo  iucreoMd  n  times.  The  fonnaU  then  becoinu 

nE 


C- 


R  +  BT 


Tlu  available  presHure  for  lue  in  the  eiternal  circuit  ia  nat 
iocTftaaed  ti  tiin««,  but  soraetliuig  l$aa,  coasiderablj  leas  if  the 
intertt&l  restntanca  is  large.  Tbuii,  we  have  one  reaaon  for 
keeping  the  iotenial  reuttRnve  ax  tuw  on  t<o(uublv — ^vIe.,  that 
08  muidt  AToilable  pnHure  as  possibld  shall  be  had  (or  uao  in 
the  axtanuU  part  of  the  «irouit.  When  the  iixteriial  reeio- 
tanoe;  It,  is  ver^  niiall,  us  whan  the  |)o1m  aru  joiEiod  bj-  a  )^)iort, 
tUck,  good  coDiluctor,  and  can  be  neglected,  t)io  above 
formula  becomes 

little  of  the  current  developed  by  the  pra»«UTC  U  tlii>ii  practi- 
cally uttlisablo,  'When  R  i«  bo  amaU  that  aearly  the  wihole 
oofTont  Roes  through  ihe  internal  part  o(  the  circuit,  the 
batleiy  ia  said  to  be  ibort^ircaited. 


'in 


Fta.  B. 

If  there  are  difRailtiea  In  the  vray  of  getting  E  sufficienlly 
huge  beoanse  of  the  leiiiKtaniTe  r,  we  can  arrange  colli  to 
diini&i«h  r,  still  having  E  as  large  aa  vre  require. 

By  arranging  n  cella  in  ^oiallel  or  b  multiple  arc,  as  in 
Fig.  5,  we  decrease  the  internal  reaistauce  n  tiniea,  for  the 
arrangeiaeut  u  similar  to  hftTing  one  cell,  with  pUtea  n  timm 
as  lar^  oa  previously,  the  distaooa  betve&ii  the  plates  remain- 
tug  the  Hame.    1'be  formula  now  bMotneH 

^ ?_        »E 


»n 


»H  +r- 


If  r  Is  smali  compared  with  nB  it  may  be  oeglectod,  and  we 
a^inget 

that  'vi,  the  avwiable  pressure  is  almost  all  used  in  the  ex- 
ternal circuit  when  r  is  waaiL     f^ga.  6  and  7  show  two  ways 


_  l^anging  six  cella.  In  Fig.  6  we  get  E  three  timee  that  of 
tme  cell,  and  r  half  oh  much  on  in  one  cell.  lu  Fig.  7  E  i») 
twii^e  that  of  one  coll,  and  r  is  one-tliird  of  that  of  one  cell. 
Such  arroogemcnb)  aio  called  multiple  ssries  arrangementA. 
Thus,  wu  have  thrtc  ways  of  arranging  oelln  in  batteries— in 
aeriM,  in  multiple  arc,  or  in  multiple  aeries.  Ths  form  In 
/wt  inio  %iipea — say,  for  <!  colls  of  2  volts  e*ch,  with  internal 


1,  In  series ; 


»£ 


H  +  «r 
6x2 


12 


S.  In  multiple  arc  : 


C  = 


E 


r~         '5 


£^V 


■18  ampere  (about). 


%.   In  niulti])le  nerleit  aa  in  Fig.  6  : 


Sx  S 


^  r        12  +  -25  ~  12-25 

4.  In  multiple  )tme»  aa  In  Pig.  7  : 


=  '49  ampere. 


C 


irrn:  =  iM6  =  ""<*^''*' 


(To  bt  amHtiiud  ) 


TEMPERED  COPPER  FOR  ELECTRICAL  WORK. 

BY  GEO.  U.  BLISS. 

Sfy  attention  #aa  callod  Bome  time  since  to  the  claima  of 
the  Eureka  Tcnipei"ed  Copper  Company,  of  North  East,  Pa. 
CoiiBideriTig  the  subject  Dovel  arid  of  great  importanco  to 
the  electrical  art,  I  aiTanged,  on  a  recent  Eas-tern  trip,  to 
pav  a  visfb  to  the  above-named  oaUiblisbmQiit. 

Korth  East  ia  a  emiill  town  in  the  Pan  Handle  of  Penn- 
sylvania, situated  on  Lake  Erie,  and  through  which  the 
Lake  Shore  road  run^,  so  that  it  is  not  a  difficult  [uiiit  to 
reach,  as  might  be  first  supposed. 

It  has  some  natural  advantages  for  the  buainces,  and 
being  the  homo  of  Mr.  Alfred  Short,  the  president  of  the 
company,  and  near  lo  Erie,  Pa.,  which  is  the  residence  of 
the  Hon.  W.  L.  Scott,  who  is  largely  interested  in  the  enter- 
urise,  was  fioally  chosen  aa  the  headquarters  for  the 
Duiiness. 

I  am  quite  sure  that  anyone  intero^ited  in  electrical  indus- 
tries and  who  has  the  opportunity  will  feci  well  repaid  for 
etupping  at  North  Eust  to  iavcaligaba  this  matter,  and  wit! 
tiiid  Mr.  Short  ever  ready  to  make  fully  understood  the 
many  valuable  uses  to  which  tempered  oopper  can  be 
applied. 

The  busine»i  is  new,  but  it  has  already  outgrown  the 
early  quarters  provided,  and  substantial  brick  buildings  of 
considerable  extent  are  being  erected,  so  that  a  rapidly 
growing  trade  can  be  handled  with  promptness  and  success. 

It  is  a  general  belief  that  the  ancient  nations,  iKith  in  the 
old  and  the  new  world,  [loaaeeaed  knowledge  which  enublod 
them  to  tem|)er  cop|>er,  and  they  arc  known  tu  have  used 
it  for  edged  tools.  Samples  of  these  tools  have  been  found 
in  many  places,  but  1  boliovo  that  an  analysis  of  the  ma- 
Ccriuls  of  which  they  wore  composed  reveals  in  all  cases  the 


I 

4 


EroMDoe  of  allojrs.  snd,  while  sucb  tools  have  been 
ardened  in  a  ijegroo,  it  is  eviddot  that  there  ezist<  a  wide 
differdQce  betwcon  the  method  of  the  ancienU  &nd  tho 
rnodorn  procosB. 

Mr.  JUmer  Thonias,  wbo  demed  the  preeetit  procees  of 
tdmponng  copper,  is  therefore  sometJiiR);;  more  than  &  re- 
diacorerer,  for  oo  la  the  inventor  of  a  new^means  for  lem- 
pen'ng  copper  without  the  aid  of  alloya. 

The  importance  o£  this  fact  is  well  understood  among 
electriciatis,  (or  any  alloy  in  copper  decreases  its  con- 
ductivity and  diminiahea  the  vaJtie  for  electrica.1  uses. 

I  regret  not  having  on  hand  a  table  showing  the  results 
of  a  lange  nuinbur  of  electrical  moasurements  upon  samptBa 
of  tempered  copper,  but  it  has  been  conclusively  demon- 
Rtnt«d  that  the  modern  tQm|>ering  procosa  doet  nO't  injiire 
in  the  BliffhteAl  degree  the  conductivity  of  the  copper. 

The  fulluwinij  analyfiia  of  Beveral  Hamplen  of  tantiwred 
copper  were  made  by  Dr.  F.  A.  Genth,  of  Philadelphia, 
[■a.,  Nov,  I,  188a.  The  figures  show  concluaivoly  that 
foreign  materials  are  uot  introducefl  in  tempering  the 
copper,  ftnd  that  it  remuina  in  a  pure  atate. 
1 
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2.  5. 

Edge  pi«ces.  Oafi tings. 

6666    0-6SJ  0095 

99«90    e9-9bl  99914 
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0-056     0D69  O-Ofie 


100042  100128  100159 

The  valne  of  tempered  copper  in  oounection  with  heavy 
machinery  where  large  weigrtu  niiiLil  he  austaiiied  depends 
upon  ita  ability  to  resist  ccmpiessioii. 

The  following  comprossitm  tests  made  by  the  Brooks 
LooomotiTo  Works,  Dunliirli,  N,V.,  May  2*,  1869,  indi- 
cat«a  the  remarkable  value  of  tempered  copper  in  the 
maebanie  artQ,  where  pure  copper  heretofore  has  not  boon 
available  : 

T^aLM  I.— Tuu-xsao  CoprsB  is  Coxi-usbioh, 


No.  S 
.    aOtOOOrmundH 

]o»a. 

DiAtiiaUr-961iD. 

LaogtU  l'83iii. 
Pounila   lo«ii. 

Aim  -722iK. 
T^^U!  Ungth. 

0 

I'SSO 

60,000 

1-IZO 

9;ooo 

1-825 

64,000 

1-080 

4.000 

1816 

68.000 

1-025 

6.000 

1815 

72,000 

-980 

8X00 

laoo 

76.000 

■9^ 

10.000 

1-795 

ao.coo 

'000 

1S.000 

1-770 

, 

14.000 

1-770 

,., 

16-000 

1-740 

,.. 

1B.0O0 

v7m 

""■ 

so.ooo 

1.690 

■  '» 

SS,000 

1-665 

,^^ 

24,000 

1-640 

1  •' 

•  It 

S6.000 

1-606 

'»' 

4>a 

28,000 

1-S85 

■  •■ 

30  000 

rS45 

«*■ 

32^)00 

1-&20 

«■■ 

34.000 

1496 

»•■ 

■  >■ 

36.000 

1-462 

*ll 

■  ■i 

38.000 

1-430 

•*• 

•  <• 

40.000 

1-400 

lif 

48.000 

1-J7S 

>>> 

aiB 

44.000 

1-355 

_^ 

46.000 

1  310 



48,000 

1  280 

,, 

... 

60,000 

1255 

■  ■■ 

■  1  • 

sa.ooo 

1-235 

1  -■ 

*■■ 

66.000 

1-170 

"■ 

Hon.— The  SO.OOOlb.  above  correvpooda  to  U0.d031b.  per 
aqu>r«  inch.  Mekiureiiient  of  d»flt«tion  taken  roughly  wftli 
oriliaaTj  caliiiera. 

Still  more  valuable  to  the  electrical  fraternity  are  the 
tetts  made  by  the  saute  parties  and  nt  the  same  time  and 
plac«,  showing  the  great  tensile  stroiij.^h  of  pure  copper,  as 
shown  in  Table  II. 

liy  the  Thomas  proceu  copper  it  tempered  to  almost  any 
df^^o  of  hardness.  Ite  tensile  atrcnsth  is  easily  mitdu  four 
or  fire  time«  that  of  pure  copper  and  much  superior  tu  haixl 
dnwn  copper.  lt«  utility  for  overhead  eleclric-jil  condnc- 
Um,  where  strcn^h  and  high  conductivity  iniut  he  hati,  is 
KUperior  to  that  of  copper  in  any  other  form. 


Tablb  I!. 

TsutautD  Corraa  in  TaHsion. 

Diam,  •I'MTia. 

Length  3in. 

Ar«ft  50in. 

Pottudi  bkd. 

Lh«.  tosd  to 

Tar*l  laogtK, 

Total  elonj[f ' 

•q.  in. 

iechea. 

tion. 

0 

0 

3.00O 

0 

1,000 

2,000 

3.  COO 

siighi 

2,000 

■1,000 

3,000 

3,000 

6.000 

3,000 

<lo. 

4,000 

8,000 

3,000 

do. 

6,000 

10.000 

3,006 

■006 

6.000 

12.000 

3.016 

-016 

7.000 

14.000 

3.040 

-040 

8,000 

16,000 

3,075 

■075 

S,000 

13,000 

3,110 

■110 

10.000 

20,000 

3.110 

•140 

11.000 

22,000 

3,lfli 

•iss 

13,000 

24.000 

3.260 

■250 

13.000 

26.000 

3,320 

■320 

14.000 

2aooo 

3.400 

400 

15.000 

30.000 

5.510 

«10 

15,22011'..  breaktug  loaJ. 
TmiiUd  itnngth,  iHir  iqutn  inch.  30.4401b. 
IlrMkiag  itroH,  per  v^uaro  incli.  S0.44011>. 
Elanic  limit  (•ppioximaud),  9.000Itj. 
Total  •loDga.tion,  17  per  caiit. 

Alloys  of  all  kinds  make  copper  brittle,  whcrooa 
tampered  copper  becoroeR  so  tough  thiit  four  sharp  kinks  are 
required  to  break  it,  while  one  is  sufficient  to  break  ordinary 
copper. 

Many  of  the  Electrical  fForld  readers  are  familiar  with 
the  fact  that  it  bnit  heretofore  been  impossible  to  make  per- 
fect castings  of  pure  copi)er.  The  proceu  deviced  by  Air. 
Thomas  overcomes  thia  difiiculty.andthe  Eureka  Tempered 
Copper  Comp,iny  furnish  pure  copper  castings  of  any  desired 
diiaensions.  These  ciatings  are  tempered  when  required  to 
any  degree  of  hardness. 

It  is  a  well-kiiowji  fact  that  alloyed  copper  is  ijuickly 
attacked  by  alkali,  salt  water,  and  mercury. 

Pure  copper  is  much  less  alTucbed,  and  it  is,  therefore, 
practicable  to  use  tempered  copper  in  the;  form  of  castings, 
sheets,  and  wire  in  many  places  whore  alloyed  copper  is  not 
available.  Few  of  ue  ever  supposed  that  copper  would  be 
used  for  springs,  and  yet  thta  is  practicable  and  desirable, 
when  tempered,  fur  many  applications.  It  is  amusing  and 
surprising  to  listen  to  the  clear  ling  of  a  bell  made  from 
pure  teniifered  copjier,  but  this  is  one  of  ita  ueea. 

Tho  merits  of  tcmporad  copper  have  lieen  (juickly 
recognised  by  many  in  the  eloctrica!  fraternity,  and  already 
such  companies  as  the  I'Miaon,  Thomson-flouston,  and  We<t- 
ijighouse,  who  are  anxious  to  supply  their  ciiRtomors  with 
tho  best  machinery,  are  iwing  it  to  a  coniidemble  extent. 
Its  superiority  over  drop  forged  castings  for  commutators 
and  many  purposeji  is  readily  appuront. 

Drop  forge'i  ciutingB  necesaariiy  have  greater  electrical 
resistances  than  pure  copper.  Pure  co]>per,  properly 
tempered,  when  usud  in  commutators,  will  outlast  four  or 
five  ordinary  commutators,  as  has  been  demonstrated  by 
experience. 

Tempered  copjter,  when  used  for  gear  wheels  for  electric 
motors,  is  noiseless  and  outlusts  anything  else.  It  is  next 
to  initiosaible  to  break  or  twist  oH'  a  tooth  in  a  tempered 
copjier  gear  wheel. 

The  great  advantage«  of  tempered  copper  for  journals 
hu  been  amply  demonstrated.  l.ocomotive*  have  nin 
thousands  of  miles  with  journals  of  this  material  without 
hetitin^,  and  with  little  wear.  It  has  been  applied  to 
jouritals  where  tho  speed  i«  7,SO0  revolutions  per  minute 
with  aucccsa. 

Little  oil  is  reqnirud  upon  tho  journaU  where  it  is  used, 
and  the  economy  in  attention  and  repairs  is  considerable, 
The  uses  to  which  tempered  copjwr  can  be  applied  are 
multiplying  daily  and  soom  to  bo  ncld  in  check  only  by  the 
considerubfe  coal  of  the  article. 

To  those  in  the  clectneal  profession  who  have  not  given 
the  subject  attention,  it  is  worthy  of  curly  oomideniUon. 
No  one  can  inveatigate  it  v  ithouc  being  convinced  that  iM 
extended  use  will  greatly  increase  tho  efficiency,  reliability, 
and  dunibility  in  every  branch  of  eleotricul  coustructioii.^ 
EketriaU  U'mld  (New  York). 
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fill  l«Utna,  jtriet  St.  6d.     Stibtenbert  cau  haee  l^tr  otrnt  copitt 
lotmA  for  tt.  ed.,  or  CMvn  for  bitiding  con  be  obtained,  priet  »a 


IKPOBTANT  NOTICE. 


Wt  may  o<MuionaUy  foUow  Iht  Uad  of  our  Amoriean  Contem- 
ptrariu,  ttpwiaUy  wA«n  (Aey  pnini  out  a  tervicoMe  wot/.  They 
mrt  7m4  batiivxtrii  ifi  atking  their  friend*  la  do  ail  tltey  cuw  for  Ui* 
iMlfurc  <jf  the  paper.  »'«  iuk  our  fritnd*  Iq  rtm<mber  m.  A'n 
JWJWT  t^  m  know  over  rtfvtet  SviMuyrihort  or  AdvtHitert.  Nor 
Ja  iM ;  w  faU,  ve  invite  tUm,  btlitviny  that  tKty  uxZl  ijtt  full 
liueforthotr  mon^. 

>  *5P«»  tf  IhejMjm  wiRb^ttnton  refaetl. 


THE  LAW  OF  INVERSE  SQUARES. 
"More  baste  lees  speed."  Yes,  we  were  ratH 
too  soon  in  congratuUting  Prof.  Silvanus  Thompaoa 
upon  his  attitude  in  relation  to  the  law  of  inverse 
squares.  We  never  intended  to  suggest  the  law  of 
inverae  sqaares  did  not  bold  good  in  cortain 
hypothetical  cases  which  hare  no  existence  either 
in  the  heavens  above,  or  on  the  earth  beneath,  or  in 
the  waters  under  the  e&rtb.  So  far  as  regards 
practical  electrical  and  magnetiual  problems,  the 
law  is  as  useless  as  the  laws  of  the  Medcs  and 
I^ersiane.  That  is,  the  law  exists,  only  in  a  Btate 
which  is  non-existent.  Prof.  Thompson  in  reiterat- 
ing the  truth  of  the  law  of  inverse  squares  as 
applied  to  mathematical  points — mind,  not  physical 
points — referred  to  a  controversy  with  Brudenell 
Carter  in  connection  with  colour,  again,  on  the 
question  of  tuverse  squares.  We  have  nothing  what- 
ever to  do  with  the  application  of  the  law  to  the  lose 
of  colour  by  distance,  and  nnly  mention  the  refer- 
eooe  to  repudiate  its  application  to  as.  The 
matter,  so  i&t  as  it  relates  to  electricity  and 
magnetism,  may  be  pub  plainly  and  simply.  The 
law  of  inverse  squares  holds  good  as  a  mental 
gymnastic  exercise  of  the  mathematicians;  it  holds 
good  nowhere  else,  and  for  nothing  else  where 
magnets  are  concerned.  Never  yet  was  magnet 
constructed  with  poles  consisting  of  matbematicid 
points  only,  nor  with  poles  an  infinite  distance  apart. 
It  Is  rather  ingenuous  to  suggest  that  an  opponent 
does  not  understand  the  subject  under  discussion, 
but  that  is  not  argument,  nor  is  it  proof  of  the 
statement.  The  rapid  change  of  ^nt  that  can 
be  assumed  by  mathematicians,  the  ease  with 
which  they  can  add  or  subtract  a.  term,  making  an 
expression  fit  any  case  presented  to  them,  makes  it 
exceedingly  difficult  to  pin  them  down  to  a  particular 
corner. 

In  the  case  under  consideration,  Prof.  Thompson 
agrees  thai  the  "  law  of  inverse  squares*'  only  applies 
to  a  magnet  hawng  mathematical  points  as  poles, 
and  poles  fai*  enough  apart  not  to  interfere  with  each 
other.  His  lectures  purported  to  be  directed  to  the 
full  discovery  for  the  use  of  practical  men  of  how  to 
arrive  at  the  dimensions  and  designs  of  electro- 
magnets for  all  purposes.  As  a  rule,  speakers  and 
writers  lug  in  this  law  of  inverse  squares  for  the  ^^ 
benefit  of  practical  men,  as  one  ofthe  data  for  further  ^| 
calciJation.  Prof.  Thompsou,  we  understood,  gave  it 
up,  and  we  congratulated  him  accordingly.  However, 
now  he  says  ho  does  not  give  it  up,  that  it  is  true  when 
it  is  true,  and  it  applies  just  to  those  cases  to  whioh 
it  does  apply— a  soft  impeachment  which  nobody  can 
deny.  Our  congratulations,  however,  hold  good  so 
far  that  the  "  law  of  inverse  squares  "  does  not  apply 
to  any  magnet  constructed  for  show  or  ibr  use  in 
mechanism,  only  for  the  ideal  thing  that  doesn't  exist. 
Enough  for  this  particular   topic.    It  is  choseii 


simply  to  point  a  moral.  If  it  is  once  admitted  tb&t 
a  tbeoreticaJ  formula  as  dcdticod  by  mathomatioiaofi 
can  bnvG  no  practical  vitlue  in  tbe  hands  of 
tbose  who  apply  aciwicc,  tbe  sanctity  of  the 
bigh  priesthood  of  professordom  will  be  scorned. 
Three-fourths  of  tbe  formalie  taught  in  the 
schools  are  useless  in  every  sense  of  the  term, 
bat  especially  bo  if  it  is  recollected  that  life  is 
abort,  that  the  purpose  of  acquiring  knowledge  is  to 
Dse  it,  and  therefore  if  half  a  student's  time  is 
wasted  upon  the  study  of  theoretics  that  will  he 
proved  to  bim  hereafter  to  have  no  existence  in 
practice,  tbe  sooner  the  system  is  abolished  tbe 
better.  Instead  of  assisting  towards  simpliBca- 
lion.  the  professorate,  as  a  whole,  assist  toward 
complication,  and  they  stick  to  their  guns  with  as 
much  persistency  as  if  they  deemed  themselvee  and 
tbeir  knowledge  infallible.  They  cram  their  books 
and  their  teaching  with  units,  notation,  and  nomen- 
clature that  drives  tbe  plain  matter-of-fact  English- 
man crazy.  Instead  ol  directing  their  energies  to 
ease  the  labours  of  those  who  have  to  apply  science, 
they  compel  tbe  latter  to  waste  valuable  time  in 
learning  what,  when  they  come  to  practical  work, 
they  are  only  too  glad  to  unlearn  as  quickly  as 
possible.  It  is  Prof.  Thompson's  seeming  inclina- 
tion to  throw  aside  tbe  trammels  of  pedagogy  that 
causes  us  to  look  upon  him  somewhat  in  the  light 
of  a  reformer.  Candidly,  our  view  of  a  professor's 
duty  is,  &om  thepoint  of  the  transcendeutalist,  a  low 
oue-  If  ha  is  professor  uf  a  science  which  has  its 
eonesponding  art,  bis  duty  is  clear,  and  it  is  to 
enable  liis  pupils  to  specify  a  particular  machine  to 
doparticolar  work.  Vague  generalities  are  rubbish, 
theoretical  disquisitions  are  verbiage.  If  the  pro- 
fessor of  electricity  caunot  teach  bis  pupils  to 
cleeign  a  dynamo,  or  a  motor,  or  any  other 
piece  of  apparatus,  giving  the  exact  or  approxi- 
mately exact  dimensions  of  the  various  parts 
of  the  machine,  the  professor  is  not  worth  wasting 
words  about.  He  is  more  than  useless ;  he  £lls  the 
place  of  a  bettor  man.  Now  tried  by  this  touch- 
stone, where  are  our  professors  ?  Is  it  their  pupils 
that  are  found  in  the  big  works  designing  machines? 
"By  tbeir  works  ye  shall  know  them"  implies  as 
much  here  as  to  moral  questions.  Well,  we  don't 
know  them  by  their  works,  with  exceptions  that  can 
be  eomitcd  upon  the  fingers  of  one  band.  The 
argument  that  professors  are  to  teach  principles,  nob 
trades,  is  a  specious  one,  and  intended  to  bide  their 
inutility.  Men  ore  not  bom  to  suck  their  thumbs 
all  their  lives.  They  require  knowledge  to  use  it, 
and  if  it  is  useless,  so  much  the  worse  all  round. 
The  teaching  of  principles  means  simply  the  man 
cannot  himself  apply  his  principles,  and  yet  be  is 
content  to  believe  his  pnpil  will  bo  able  to  apply 
them.  Tbe  general  principles  inrolved  in  tbe  whole 
of  the  physical  sciences  arc  not  worth  more  than 


half  a  year's  study,  and  if  a  man  is  to  generalise 
longer  than  this  it  only  is  to  muddle  his  brain  with 
useless  pabulum. 

Prof.  Thompson  is  tbo  first  professor  we  ever 
heard  get  up  and  deliberately  tell  bis  audience  that 
he  would  put  them  iji  the  way  of  making  a  special 
piece  of  apparatus  to  specification.  That  alone  was 
a  step  in  the  right  direction.  The  substance  of  bia 
lectures  also  fairly  fulfilled  his  promise,  but  yot  ho 
has  a  long  way  to  go  before  he  reaches  the  point 
where  we  sooner  prefer  to  see  him.  It  would  be  well 
hero  to  suggest  an  addition  to  hie  manuscript,  if,  in- 
deed, the  addition  we  suggest  be  not  there  already  as 
a  part  of  what  time  would  not  allow  bim  to  spoak 
Take  baLf-a<dozen  special  oases,  and  give  the  exact 
dimensions  of  parts.  So  doing  will  make  the  Cantor 
lectures  of  1890  intensely  practical,  and  conclusively 
prove  that  the  lecturer  was  not  a  mere  dealer  in 
generalities,  but  knew  exactly  what  his  words  meant. 

We  caunot  conclude  this  article  without  giving  an 
example  of  a  professor's  questions :  1.  Give  a  clear 
sketch  of  tbe  theory  of  magnetic  fluids?  lu  our 
opinion  any  professor  who  troubles  his  stndents  for 
more  than  ten  minutes  about  theories  of  magnetic 
fluids  ought  first  to  find  the  elixir  to  extend  the 
term  of  natural  life  a  hundredfold,  and  student's  life 
accordingly.  This  question  is  followed  by  another 
asking  to  show  that  the  relative  strengths  of  two 
poles  are  as  2  :  3,  because  one  requires  a  pull  of  4o2. 
and  the  other  a  pull  of  9oz.  to  release  a  hall  of  soft 
iron  from  one  pole  of  each  of  the  magnets  reB]MK:- 
tively.  These  magnet  poles  are  not  points,  and  yet 
the  professor  applies  tbe  law  of  "  inverse  squares." 
Again  we  hope  to  count  Prof.  Thompson  on  our  sido 
against  such  examinational  questions  aa  tbeae. 


CORRESPONDENCE. 


COAD'S  BAITEKV  AND  MINERS'  LAMP. 
To  Tire  Editor  ov  Thk  Ei-kctricai.  ENorarait. 

Sir, — Allow  am  to  thank  you  for  your  noticn  of  my 
exhibition  of  primnry  battery  ^nd  miner's  ]K)rbabls  lamp 
in  your  Wt  issue. 

There  aro  one  or  two  corrections  I  deaire  to  ouko. 

The  fluid  is  slated  to  be  a  secret  process,  a.nd  doubt  ii 
thrown  upon  the  cost.  Antictpattnz  this,  I  hftd  imtnictod 
Prof  Beawood  to  certify  the  cost  of  fluid,  the  procMs  for 
which  is  provisionally  ](rotect«d,  and  his  report  will  be 
publicly  ELavertitcd  in  your  next  issue. 

Th«  cost,  theroforo,  of  fluid  aad  consumption  of  zinc  for 
the  shift  of  eif^tit  hours  in  the  miner's  lamp,  weighing  under 
31b.,  will  then  be  verified  ;  it  certainly  will  be  under  two- 
penc*. 

The  lamp  your  correspondent  saw  was  not,  as  he  stated, 
an  overrun  one  of  3  c,p.,  but  is  mule  in  three  sizes — 
namely,  j,  IJ,  and  3  e.p.;  and  the  appenrtneoof  being  ovsr- 
run  proce«ded  from  its  boing  soon  Uirough  tho  loos,  which 
I  claim  increases  nominal  candle-power  by  2.000  per  cent., 
verified  by  Alor.  WriRht  and  Co-'s  report 

1  am  sure  your  well-kDowii  unbimwoJ  attitude  towards 
workers  in  electrical  advance  will  induce  yuu  to  give 
publicity  in  justice  to, — Voars,  et«., 

Thbofbilus  Cou>. 

[Furtbor  particulars  are  givoti  in  an  odvertisenumt  ial 
another  coUimn.    As  vo  hare  aaid,  wo  shall  bo  gUd  fM 


welwnae  my  'bftttery  which  provM  itaeli  t*  be — as  this 
ecoQis  to  give  boidb  prnmiiie  of  being — a  practical  com- 
morciM  •micle, — En.  k.f:.] 
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A  Ooida  tor  tb»  ElMtrla  TaaUac  t  Tol««nipk  CHblaa.  By  Ga). 
T.  HoBKKtB.     ThiM  edItiOD.     B.  and  F.  N.  Spou.  London. 

There  is  eio  nppIiciLtiuii  of  electricity  that  requiras  Huch 
continuous,  careful,  and  delicate  tests  as  cablos.  The 
peeuliuities  of  cable  work  leul  to  the  cicaeat  attention  beinK 
given  to  every  portion  of  a  cuhlo.  The  conductor  haa  to  be 
of  tpecifi«d  purity,  because  it  was  found  that  slij^hl  inipuri- 
tiea  frequently  found  in  commereial  eopjier  were  uetri- 
mental  to  ita  conductivity.  Absolut«  puriiy  in,  perhaps, 
anattainat>le,but  we  auppose, taken  oti  the  whole,  the  copp<?.T 
uied  in  cable  work  ia  about  as  piiro  as  it  can  ba  made,  tl 
waa  the  neceuities  of  cable  work  that  directed  attention  to 
charge,  and  ultimately  gave  ua  the  Tartor-Muirhead  con- 
dencors  used  in  dapieziog.  F.  C  Wobb,  about  the  year 
1S63,  wrote  a  ^d  deal  on  the  subject  of  charge,  accumu- 
lation, etc,  whdst  Willoughby  Smith  and  others  directed 
their  efTorU  to  the  pro\'iding  of  a  thoroughly  reliable  insu- 
lation suitable  for  water  at  all  ordinury  temperatures, 
Then  for  this  purpose  was  fought  the  fight  between  gutta- 
percha and  indiarubber,  in  which  guttapercha  triumphed, 
and  has  hbid  its  position  for  c«bw  insulation  ever  since. 
The  depredations  of  the  "  teredo  "  and  ita  compeers  led  to 
Johnson  and  Phillips  designing  the  "  tajra  "  protection  now 
so  largely  used  for  cables  in  warm  wotwi. 

From  the  start  to  the  finish  of  the  coostructian  and  layiof; 
of  a  oable  it  is  lubiect  to  continuous  tests,  and  the  purpose 
of  this  book  is  to  aoscribe  theae  tests  and  how  to  porfonn 
thesi.  The  toils  are  considurod  under  five  divisions,  ro- 
uting respectively  to  conductivity,  charge,  insulation,  in- 
sulation of  joiuu,  and  the  position  and  magnitude  of  a 
fault.  The  tcfetd  ore  the  ordinarj  woll-kiiowii  teslA.  about 
which  there  is  nothing  now  to  bo  said.  They  are  described 
clearly  with  numericuJ  examples.  The  only  Hiigge.ition  wo 
should  make  would  be  the  advisability  of  putting  the 
diagrams  with  (he  Ictterprosa  instoaid  of  colloctixig  ihem 
at  the  end.  Nothing  can  be  mors  annoying  to 
the  flludeat  than  to  have  to  look  at  a  line  of  explanation 
and  ihon  turn  over  fiO  or  60  pagoc  tu  tho  diagram. 

With  the  extension  of  electric  lighting  the  necessity  for 
testing  will  increase.  Faulte  wilt  occur  in  cables,  and  those 
will  have  to  be  found,  not  by  rule  of  thumb,  but  by  more 
scientific  methods,  and  testing  will  have  to  be  continuous 
during  manufacture.  Here  large  currents  are  dealt  with, 
and  faulty  insulation  will  sooD  oausu  truuble.  Hence  engi- 
neers will  have  to  make^tbanuelves  acquainted  with  the 
subject  of  testing. 


XiMWiu    BUT    LXloetrlelM     'ElaotroataHqne,    Pll«,    dvotrlelte 

Atmospbartqaai  railoa  a  la  S«rt>«nao  an  1SSS-S9.      i'ftr   11. 
I'KI-LAI.     lUdiKaci  |hU  J,  llUn-iliii.    Parlf,  (.taorjjoa  Ckria  :    1690. 

At  the  present  juncture  quite  a  plethora  of  books  is 
;ing  from  the  press  of  ourneigh  hours  across  the  Channel, 
iontly  wo  noticed  a  goodty-sizod  volume  duo  to  M. 
Hospitalier,  now  we  have  one  devoted  to  the  consideru- 
tion  of  another  portion  of  the  many  electrical  subjecttt. 
This  book  i«  intended  more  directly  for  students.  It 
appeals  to  them  rather  than  to  those  who  havo  to  <lo 
with  the  manufacture  and  use  of  apparatus  applying 
electricity  to  daily  wants.  The  practical  applications  of 
stMtic^l  cloctrical  apparatus  are  few,  and  one  foela  that, 
though  of  great  intorest,  at  present  the  object  of  the  study 
of  atmotphertc  electricity  is  to  know  something  aliout 
lightning-rods.  The  time  may  come  when  new  discoveries 
will  bo  m:tde,  enabling  us  to  increase  the  "  applied 
ssience "  section  of  eLeetrostatica.  Till  then  it  is  the 
duty  of  every  student  to  make  himtelf  familiar 
with  what  has  been  done,  and  attompt  to  took  furth(;r 
into  the  unknown  for  the  benefit  of  his  fellow-men, 
Leobures  and  books  like  this  consolidate  the  subject, 
and  although  the  arguments  are  based  on  the  usual 
scholastic  lines,  in  which  mathematics  are  often  made  tnfit 
•t»^i  k/imri&dge,  rather  than  await  it  or  curry  out  more 


experiments  to  fit  exact  knowledge,  this  mental  gymnastic 
exercise  is  not  useless,  for  with  every  new  deiKirture  the 
mathomatieian  has  only  to  add  to  or  auhtrnct  from  his 
formula  to  get  a  result  up  to  date.  This  work  of  MM. 
Pellat  and  Blondin  is  a  good  book  of  its  kind,  and  will  bo 
usetul,  as  we  say,  to  those  whose  object  is  the  advance  of 
pure  acieoce. 


THE  THEORY  OF  ARMATURE  REACTIONS  IN 
DYNAMOS  AND  MOTORS.* 

BY  JA3IBS  SWINBURNE. 

It  seoma  to  be  generally  supposed  that  electrical  engi- 
neers are  in  full  possession  of  means  for  calculating  out  and 
dciiigning  a  dynamo  or  motor.  Thin  is  no  doubt  the  cose 
as  regards  very  small  machines,  and  as  rawirda  laive 
machines  when  considered  with  reforenco  to  no  load.  The 
effect  of  the  armatnre  current  is  montioned  in  the  classical 
[lapor  of  Dre.  J.  and  K,  liopkinson,  the  excitation  necessary 
at  full  loud  being  given  in  terms  of  the  armature  cur- 
rentrtiirns  and  the  load  of  the  brushes  ;  hut  as  the  load  of 
the  brushes  is  determined  after  the  machine  is  motle,  that 
pajwr  gives  the  first  step  towards  a  solution  of  the  armaturo 
roaction,  but  does  not  go  further.  As  not  only  the  excita- 
tion necessary  at  full  load,  but  also  the  best  dimensions  of 
the  magnets  and  the  proper  shape  of  the  pole-piecea,  dejwnd 
on  the  armature  reactioBS,  and  as  the  armature  reoctiotis 
are  of  immense  importance  in  large  machines,  such  ma- 
chines eaonot  bo  designed  with  accuracy  unless  the  arma- 
tuK  rooctioos  and  position  of  the  brushes  at  full  load  can 
be  foretold.  The  armature  reactions  are  often  regarded  as 
obscure  and  unimportant  ifhenomena,  but,  except  in  very 
small  dynamos,  the  error  aue  to  neglecting  them  would  be 
much  greater  than  that  due  to  neglecting  the  waste  field, 
which  has  of  late  received  so  much  more  attention. 

Ai  most  enginoen  are  now  in  the  habit  of  using  C.G.S. 
mea.iuro,  the  C.ti.S,  system  will  bo  ueod  in  this  paper.  The 
only  new  imi>ortation  into  dynamo  work  will  be  the  idea  of 
m.ignotic  potential,  as  it  is  ozooedingly  coiwonient  for  ex- 
pUtmtion.  The  magnotio  [Hitcntial  is,  of  course,  the  line 
integral  of  the  magnetic  force,  and  is  4r  times  the  current- 
turns.  As  it  is  cyclic,  we  must  take  the  line  integral  onoo 
round  a  circuit  interlinked  with  tho  cxcitinj'  circuit  Any 
point  of  the  circuit  may  be  assumed  as  of  zero  magnetic 
potential,  hut  generally  difTorence  of  potential  is  alone 
considered.  The  magnetic  potential  may  be  thought  of  as 
araiiere-turns,  or  might  be  measured  in  amperetums;  but 
as  such  B  method  is  unusual,  it  will  be  taken  in  C.O.S. 
measure,  l>cing  denoted  hy  ihu  symhol  il\  and,  for  want  of 
a  unit  of  its  own,  it  may  bo  moaaurcd  in  orgs.  An  amporc- 
tum  thus  gives  a  magnetic  potential  of  4ir/10  ergs,  or 
1  -26  ergs. 

MaUNKTS  and  WiNDlJJa. 

As  single-magnet  machines  are  very  largely  used  now, 
and  a  type  can  be  taken  which  is  approximately  that  used 
by  moat  of  the  largo  representative  makera,  auch  a  machine 
may  be  taken  as  an  example,  A  formula  which  gives  the 
si»i  of  iron,  and  the  excitation  needed,  will  thou  bo  worked 
out. 

The  vertical  line  through  the  centre  may  be  taken  ao  at 
zero  magnetic  potential  at  no  load.  Assuming  tho  length 
of  the  core  to  be  the  same  as  that  of  the  |)ole-pieces,  an<t 
calling  the  external  radius  of  the  core  r,  and  the  radial 
depth  of  the  discs  i,  and  the  length  of  core  it,  and  the 
armature  induction  K,,  tho  surface  integral  of  the  induction, 
or  what  may  ho  fcr  shortness  called  tho  total  armature 
induction,  is  2  a  &  B,.  The  desired  armature  induction  is 
here  assumed.  In  practice  different  makers  prefer 
diUcrent  inductions,  and  to  discuss  the  various  con- 
siderations would  take  too  much  room,  and  would  Ite  out- 
side the  subject  of  this  paper  The  distance,  /,,  which 
represents  the  length  of  iron  tbat  hus  to  be  magnotisul 
to  the  induction,  B.,  depends  on  the  arc  of  emhntce 
nf  the  pole-pieces;  but  a  large  error  in  the  ostimato 
of  this  length  causes  a  very  small  error  iu  the  design  of  thu 
machine,  as  very  little  of  the  excitation  is  spcnton  this  [Kit't, 
of  the  magnetic  circuit.     The  fall  of  magnetic  {lotential 
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over  i  ^  is  I  /,  B,Jp,  &od  may  be  written  ^  St^  The  induc- 
tiuii  ill  tbe  kir  gap  depends  on  tbo  armature  induction,  the 
ndial  depth  of  the  tliscH,  and  the  pole  facu  angle.  It  will 
be  written  B^  Tbe  line  integral  of  tbe  induction  across  the 
gap  is  J;  B^  where  g  in  tho  disWTice  ncroM  the  gara.  ^,  B^ 
may  be  iirntt«n  i  It^  The  fall  of  jjotuntial  from  the  middle 
of  the  }'oVe  to  the  |>ote-piece  depamls  on  tbe  length  of  the 
sireuit  and  tbe  induction.  It  may  be  nritten  i  l„  B„//i,  or 
J  C^  Tho  induction  that  can  best  Imj  used  in  tho  field- 
'  tagnale  depends,  again,  on  many  things  tbatcannuthe  dla- 

UBsed  sbortlv.  As  it  is  gonendly  beet  to  uae  a  lower 
uctioD  in  the  yoke,  that  must,  of  courao,  bo  tftkon  into 
:nt.  As  the  other  half  of  tbe  magnetic  circuib  is 
!ljinilar  at  no  load,  tbe  line  integral  of  tbe  magnetic  force 
n&cded  in  Ute^unt  is  U,  =  It,  +  nf-f-UB.  A^  to  the  len^h 
of  tho  leld-iiui^ets,  it  doiiendB  on  tbo  toUil  excitation 
BOOdod.  Different  makera  alLow  dilTerent  lengths  par  1,000 
'Uapere-tums  on  the  fields. 

At  ftill  load  the  armature  induction  has  to  be  increased 
to  allow  for  the  reaiBtauce  of  tbe  armature  and  series  coils, 

Dd  somotimea  for  tbe  leads  also.  A  higher  value  is  there- 
ibra  taken  for  B.,  and  theicfuie  for  It,.  The  efloct  of  the 
armature  ciiireiit  itself  may  be  divided  into  two  cumponents; 
Mid  in  the  case  of  a  drum  armature,  which  may  be  taken 


7io.  1. 

for  the  flake  of  simplicity,  the  electrical  effect  is  the  same 
u  if  the  external  conductors  were  connected  across  the 
ODds,  H  tbovD  in  Fi^.  !•  There  i«  thus  a  belt  of  current- 
tarns  opposing  the  6eid  excitation,  and  another  belt  acting 
Bt  right  angles  to  it.  These  may  bo  eallod  the  back  and 
tba  cross  amtiero-tums,  and  the  induction  produced  by 
titem,  the  bacK  and  the  cross  induction  roapoctivoly.  Tho 
bnftdth  of  these  bBlu,  or  tho  number  of  uima  in  each, 
depends  on  tbe  lead  of  the  bniehes.  For  tbo  present  the 
lead  of  the  tn-oabes  mar  be  aseiimed.  Tho  extra  diifforonco 
(Ml  magnetic  potential  between  tbe  pole-piecos  duo  to  tbo 
back  curronttums  is  irC»i,'10,  where  C  i*  the  armature 
current  in  amperea,  and  hh,  tho  number  of  external  orma- 
ture  conductors  in  the  bete  of  hack  turns,  »,  being  the 
nambor  of  external  armature  conductors.  This  may  be 
i»liU«n— 

0,  =  irCVlO (I) 

Tbe  difTereno!  of  potential  of  the  poIe-|>ieceB  at  full  load  is 
ibui  n. -f-flk+I^*;  ■>'>*]  n,  and  It,  are  Kr«at<r  than  at  no 
load,  because  the  armatnio  and  gap  iiiuuction  arc  higher, 
Tbe  difference  of  potential  between  the  polopiecos  may  be 
ibortly  written,  It,.  In  a  given  type  of  dyn&mo  tbe  per- 
centttgo  of  waste  neld  raries  directly  as  the  difTcrence  of 
potential  of  the  (lolo-picces,  nrovldecl  tho  fiuhl  tnu^nete  are 
not  Strongly  magnetised,  ana  is  inde|>cndoat  of  tho  linear 


dimensioni.  The  actual  waste  field,  however,  varies  directly 
as  the  ilifferenco  of  magnetic  potential  between  tbe  pole- 

Siioccs,  and  directly  as  the  linear  dimeuaions,  or  as  the 
iameter  of  the  armature.  If  tho  armature  cross-sectional 
area  is  2  a  ^and  the  armature  induction  is  B.,  and  if  the  Bold 
induction  doairvd  ii  B„  tbe  cross-section  of  the  Seld-magueta 
must  bo 

A,-2a«^  +  j^      ....      <2) 

where  M  ia  a  coefficient  depending  on  the  type  of  tbe 
machine.  This  coeffieieut  can  be  readily  dotormiiied  from 
another  machine  of  the  same  type  but  of  difi'ereat  size,  and 
an  error  in  ite  esbimatioii  makes  comparatively  little  difTer- 
ence  in  the  dynamo. 

In  ordinary  tdngle-magnet  machinea  M  is  ^anonJly  about 
-06  to  035 ;  in  double-mngnet  machines  it  is  less.  Qf 
course  a  great  deal  depends  on  tbe  mounting  of  the  dynamo. 
A  machine  let  into  a  bed-plate,  as  is  often  DOceesary  in  the 
coBo  of  ditoct^oupied  enginos,  haa  more  leakage. 

An  equation  for  the  sbunt  and  series  excitation  is  now  to 
be  found.     From  (1)  the  field  induction  is  found — 

B„=ili^  +  =^3-      ...     (3) 


MA, 


Giving  tbe  value  of  B.  and  a^  at  no  load,  the  value  of  B„ 
no  load  is  ebtaiaed.    The  shunt  excitation  is  tbue 


at 


in  01  gs,  pr  this  number  divided  by  1-26  in 


(4) 


.     _  „  , .  -       i  ampere-turns. 

By  giving  the  full  load  values  of  B.  and  q„  tbe  totu.1  excita- 
tion, 

Q+■u-^B.'>^+TOI^710+J7B,-^f,;B^/^  .    (6) 

is  obtained,  and,  of  course,  tbe  dJBiarence  gives  tbo  series 
excitation.  Of  course  the  full-load  fielcT  induction  has 
already  been  assumed  in  finding  tbe  site  of  the  magneU. 

It  must  not  bo  forcottoii  thjit  all  this  time  it  has  beoti 
assumed  that  the  load  of  tho  brushes,  and  therefore  iti,  ia 
known. 

Keturning  to  Fig.  1,  a  closed  line,  a  6  e,  may  be  drawn 
which  is  interlinked  with  all  the  armature  conductors  under 
the  pole-piece.  The  magnetic  potential  round  this  circuit 
is 

O.=>0«C/1O <6) 

where  n  is  the  aumbor  of  armature  conductors,  and  C  is 
tbe  armature  oarront  as  before,  and  6  is  tbo  angle  of 
embrace  of  the  pole-piece.  As  the  [wrmeabiliiy  of  tho 
iron,  both  in  tbe  [)art  of  the  armature  and  of  the  pole-picce 
through  whii'h  thiu  lino  paasea,  is  threat,  the  whole 
difTerence  of  potoiitiiil  may  be  taken  as  being  between  tbe 
core  and  pole-piece.  The  induction  under  the  leading  comer, 

due  to  cross  current-turns  only,  is  then  ~  ~" 


under  the  trailing  corner  it  is  x 


2^  x  10* 

The  field 


and 


IS 


2£f  X  10 

thus  weakened  under  one  corner,  and,  provided  the  jwr- 
nioability  of  tho  iron  is  pmctically  infinite,  equally 
stroiigthoncd  under  the  other,  being  at  its  normal  vulue 
half-way  down.  The  cross  induction  has  in  thin  case 
(to  direct  effect  in  increasing  or  lessening  the  KM.F. 
of  the  machine.  If  a  dynamo  wero  enlarged  to  »cal(«, 
tho  Bold  excitation  would  increase  as  the  linear  dimonsiona, 
but  the  armature  current>turns,  assuming  the  same  current 
density,  would  increase  as  the  square  of  the  linear  dimen- 
aiona.  If  tbe  K.M.F.  of  tho  machine  wore  kept  the  &ame, 
they  would  increase  faster,  as  the  iiuulation  would  Like 
proportionally  les-i  mom.  It  is  thus  evident  that  a  aiKO 
would  soon  l>o  reached  when  tbo  oroas  induction  under  tho 
loading  corner  would  be  oqual  to  the  normal  induction  due 
to  tbe  field  excitation,  and  there  would  be  no  field  to  reverse 
tbe  cuirent  in  the  section  being  commulutod.  The  size  at 
which  this  Lakes  place  varies  according  to  the  practice  of 
makers,  ai>d  is  gaoenilly  above  the  sizes  in  commou  use,  as 
tbe  outjrttt  of  a  given  armature  is  generally  much 
smaller  than  might  be  taken  from  it  M^binei:)  with 
single  magnets,  and  fairly  large  outputs  for  the  size  of  ibotr 
armoturoe,  become  difficult  to  deugn  when  they  have  arma- 
tures above  35  to  10  cm.  diameter,  Tbe  fault  can  to  some 
extent  he  correctod  in  single-magnet  machines  by  making 
tbe  [kolar  angle — that  is,  the  area  of  the  pole  face — mulU 
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There  %re  th«n  fever  cross  currenl-turiiB,  iidiI  the  iiidtiction 
in  tho  f^p  is  cr«ater,  so  ther«  ia  loas  cbance  of  rev'er«it1  of 
induction  iimler  tha  leading  oorncrs.  This  demands  more 
field  excitation  »ttd  larger  field-magiiAls,  »e  llie  diflio- 
rencc  of  mitgnetic  potential  between  the  poles  is  greater, 
and  BO  the  wasto  field  ie  greater.  If  the  pole-piecos  are 
made  small,  to  u  jiut  to  cxrry  the  induction  due  to  the 
field-coils  without  saturation,  one  side  will  be  to  some  oxt«nt 
Uturahid  by  the  additional  induction  due  to  the  cpohh  cur- 
rent tiirna.     In  Fi^.  2  the  pole-piece  is  small  across  a-b. 


Fis.  2. 

and  the  iron  may  netd  tome  magnetic  force  there  so  the 
vfaolfi  of  the  lUagnetic  force  of  the  crow  ciirront-tnrns  will 
not  he  apent  on  thu  gaps,  and  the  cross  induction  will  thus 
be  leas,  On  the  other  side,  of  course,  the  cross  induction 
is  not  lossonod,  »»  tho  iron  i^  less  magiietised.  The 
resulting  field  will  not  bo  avmrnelrical.  If  the  armature  is 
Grararao  wonrnl,  tho  lower  bnish  will  need  more  lead  than 
the  upper.  Sparking  at  the  lower  brush  in  ainslc-magnet 
Gmtnmo  machine*  has  been  frequently  noticed  by  dynamo 
makers.  Of  eourso  it  may  bo  [lartly  duo  to  the  jwlcs  heinj* 
too  small  ID  aeclion,  so  as  to  throttle  the  main  induction  of 
the  field-magncta,  but  it  is  much  more  often  caused  by  the 


Pio.  3. 

llndvictton.    If  the  armature  ie  drum-wound,  throttling 
■i-"""  induction  on  one  side  will  do  M>mc  good  in  lessen- 

%^  the  cros«  induction  :  but  it  is  difficult  to  throttle  tho  iroM 

induction  without  aba  throtthng  the  field  induction  prnper. 

and  wasiing  (iold-exciting  power. 

Fill.  2  may  be   l;iken  as  a  diagram  of  a  30cm.  or  12in. 

arni]inire  machine  of  about  the  usual  type,  with  the  iniig- 

nets  rathvr  cloite. 

If    there    were     no    cross    induction    the    pole  pieces 

wouH   not  be  strongly   magnensed  anywhere  ;  but  when 

the  cross  induction  is  auporimposed,  the  neolc  reaches  a  high 


rio.  4. 

magnetisation,  the  induction  in  this  esse  amounting  to 
t«bout  B=ll>,800  there,  and  to  about  B- 17,300  a  little 
higher  up.  If  it  were  not  that  the  cross  induction  is 
lessened  by  tho  saturation  of  the  iron,  tho  neck  would  rise 
bo  Bs  17,&00,  and  in  the  region  &cm.  or  so  above  the  centre 
line  to  B=  18.600.  The  differenc*  of  magnetic  [>otciitiikl 
between  u  (toint  a  little  beluw  the  middle  and  the  top  of  the 
pole-piece  comes  tM  ul>out  1,880  ergs.  Tho  effect  of  this  is 
that  more  than  1,000  extra  ampere-turnB  are  rcttuired  on  the 
*c)d  maanets.  Iri  a  Gramme  machine  the  effect  ia  very  Basily 
pbtarv^  Af  the  a«fi  o/  a  ^lot  brush.     A  resi^unce  of, 


•ay,  100  ohms  is  connected  between  the  terminals  of  tho 
machine.  The  pilot  brush  is  connected  to  one  terminal  of 
a  detector,  and  the  other  terminal  is  connected  auoceaaively 
loj>ointfiinthereRiatance,corre8pondinfi8ay,to9S.90.8.'iohms 
and  io  on,  ThepositionBof  thebruahfor  the  zero  roailings  are 
noted.  This  avoids  orrurs  duo  toslight  variations  of  speed, 
which  give  trouble  in  the  first  instaucfl,  and  erron  due  to 
bad  contacts.  With  a  drum  this  method  does  not  give  the 
distribution  of  tho  field,  aa  each  convolution  is  on  both  sidoa 
of  the  armature  ;  but  if  one  po1e-pifice  in  highly  magnctiaod 
by  the  cross  induction,  the  half  of  tho  armature  under  the 
upper  left  and  lower  right-hand  halves  ol  tho  uole-piocca 
(tn  Fig.  2)  gives  a  lower  E,M.F.  than  tho  otiicr.  This 
efTect  is  Bometimes  very  marked  in  in^ichiTica  with  cast-iron 
pole-pieces. 

A  double-magnet  two-pole  machine  can  be  made  up  to  a 
larger  size  than  a  single  oy  shapii^  the  pole-pieces  so  as  to 
throttle  the  crota  induction.  Two  common  types  of 
machines  are  shown  in  Figa.  3  and  4  with  the  polo  pieces  so 
cuL  II  it  bo  aegumed  for  the  moment  that  the  armature- 
section  current  can  be  reversed  with  no  appreciable  field, 
the  largest  pole  angle  that  can  bo  used  is  when  tho  gap  in- 
duction duo  to  the  field  excitation  is  aqnal  and  opposite  to 
the  croea  induction  under  the  leading  eornor  ;  that  is,  when 


-VI 


<7) 
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As  the  armature  sections  need  a  sensible   field  to  reverse 
them,  the  pole  angle  must  be  less  than  this. 

RBTBR8.il  O?  ntE  SKCTIONS  UNDEEt  THE  BHUSHKS. 

As  a  convolution  iKisaes  under  a  brush  its  current  falla 
from  tho  normal  to  zero,  and  then  risN  to  the  normal  in 
th<i  other  diroclion,  and  the  bru»h  leaves  the  commutator 
«trip  just  at  that  instant,  else  ihero  would  be  sparking.  To 
find  what  field  the  convolution  muet  be  fiasaing  through  to 
produce  this  result,  the  variation  of  the  numuer  of  lines 
of  induction  through  the  convolution  must  be  found, 
snd  the  time  of  short-circuiting  ktiowii.  Any  lines  of 
induction  through  the  convolution  must  pass,  let,  round 
by  the  field  ma^'neut.  thus  takiiig  the  same  c  'Uree  as  the 
field-magnet  induction  ;  2nd,  through  the  armaturo  and  air 
gap  in  the  same  way  as  the  field  induction,  and  then  from 
pole  to  pole  across  the  external  air  like  the  field  leakage  ; 
3rd,  tbrnugh  the  iron  of  the  armature  in  the  imraadiate 
vicinity  of  the  conductor,  and  round  the  conductor  by  the 
air.  Fig.  5.  In  a  Gramme  armature  there  are  two  more 
paths — i,  like  3,  only  inxide  the  armature  ring,  and  5, 
round  the  ring,  The  last  is  noutraHscd  by  the  reversal  of 
the  opposite  section,  and  if  an  uneven  number  of  sections 
were  used  the  closed  armature  circuit  would  damp  it.  As 
to  the  firsts  any  variation  of  the  induction  of  the  tield-mag- 
netfl  would  l>e  damned  by  the  closud  cop^wr  ficldmacnet 
coils,  not  to  B|>eak  of  thfl  closed  armature-coils  forming  the 
belt  of  back  ampcre-turna.  In  addition  to  this,  if  tba 
current  died  away,  and  increased  up  to  its  uormal  in  the 
opposite  direction  uniformly,  the  current-turns  linked  with 
the  circuits  1  and  2  would  remain  constant,  for  on  one  side 
there  ia  a  constant  incrcaao  of  back  current-turns,  and  on 
the  other  the  reveraod  or  forward  turns  are  again  crossing 
tha  lines  1  and  2.  There  could  thus  only  be  variation  of 
induction  round  circuiu  I  and  S  if  the  currant  in  the  seo- 
tion  did  not  change  uniformly.  Any  change  in  tho  induo- 
lion  round  such  a  circuit  as  2  would  be  damped  by  the 
Foucanit  currents  produced  in  the  pole-pieces,  as  the  cur- 
rent is  small  and  tbo  frequency  enormous. 

The  third  course,  3,  may  be  treated  as  if  the  convolution 
were  atretched  out  atraight  in  air.  The  aelf-inductioa 
could  than  be  calculate<l.  As  half  the  circuit  round  the 
wire  is  through  iron,  the  self-iiiJuclioti  may  be  doubled. 
The  conductor  may  he  taken  as  a  linear  conductor,  and  the 
soU-inductton  of  the  active  port  taken  within  reaaonablo 
limits.  To  give  some  idea  of  the  mugnitudes  dealt  with, 
we  may  take,  as  an  example,  a  drum  urmature  of  15cm. 
radius  and  3bcta.  length,  with  130  external  conductors, 
giving  100  volts  and  400  am[)ere8  at  800  revolutions  per 
roinut«.  The  eelf-induction  of  thu  active  part  may  then  bo 
taken  from  05  to,  say,  bem.  radius.     Then 
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In  a  drum  machine  tha  neigbbonrinf;  conductors  belong 
to  different  convolutions,  atid  iu  tliii  case  both  ar«  boiiig 
oommutalod  al  tbc  s&mo  timo  :  tlm  mutual  induction  of  ibo 
eoovoluiioDs  must  therefore  be  taken  into  account.  To 
caleulAtQ  the  coefficient  of  TDUtual  indaction  Tcoiild  involve 
the  cdlculuiioti  ol  tho  moun  Kuometriciil  (UsUliico.  Il  will 
be  nur  enough  for  the  present  purpose  if  the  mutual  induc- 
tioa  IB  taken  at 
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The  active  mrt  of  the  convolution  may  iberoforo  be  taken 
AS  having  a  BOlf-induction  of  594  x  1(M,  It  is  more  diffi- 
cult to  c«t  an  idea  of  the  self-induction  of  the  end  plates). 
The  acn  plates  are  flat  copper,  probably  3cm,  or  so  wide  ; 
thejure  not  close  to  the  iron  of  ths  armature,  but  are 
among  other  plat«8,  -which   lessen  the  effect.     Probably 
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l^»24xlO**  (or  each  end  will  be  nearly  torrect.  The 
OMffiei«nt  of  self-induction  of  a  convolution  is  thus  1,236. 
Tile  naisUnco  of  the  convulutiun  is  -000456  ohm.  If  the 
bnnb  eovera  one  section  and  a  half,  the  time  u(  short- 
circuitiiiB  is  -001875.  From  these  data  the  E-M.F.  neces- 
sary to  bring  the  curreut  to  200  amperes  can  be  deter- 
mined— 

CRf-Jil.         OR 
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As  the  velocity  of  the  conductor  ia  03?cm.  per  second, 
and  it9  active  part  it  7€-3cm.,  the  field  needed  to  reverse  ia 
B,-685. 

It  must  bo  borne  in  miTicI  that  this  calculation  is  at  b«st 
only  a  rough  approximation,  In  the  drat  pluceK  the  field  is 
not  really  uniform:  In  the  second,  the  convulution  htu  not 
really  a  constant  coefficient  of  self-induction,  as  that 
depends  on  the  position  of  the  active  part  of  the  conductor 
in  the  field,  and  on  the  magnetisation  of  the  iron  in  the 
armature  in  its  immediato  ncigbbuiirhood. 

If  the  machino  wore  made  with  two  convolutions  per 
taction,  and  if  the  brushes  still  covered  one  section,  it  is 
obvious  from  the  formula  that  the  field  necessary  to  reverse 
would  be  twice  what  it  was  before,  if  tho  self-induction  is 
four  timc9.  As  a  matter  of  fact,  tho  self-induction  would 
not  be  nearly  four  times,  for  the  conductors  are  too  far 
apart.  It  would  be  somewhere  between  twice  and  four 
times. 

If  there  were  no  self-induction  the  field  necessary  to 
reverse  would  bo  jiut  enough  to  preserve  a  current  of  300 
amperes  a^inst  the  reeistoiicD  of  tho  convolutton.     If  tho 


brush  surface  were  the  same  the  eonvolubion  would  b4 
short-circuited  for,  say,  l-40th  of  a  revolution.  The  loss  of 
power  would  then  be  28  watts.  The  self-induction  pre- 
vent the  current  reversing  instanuincously,  and  makes  it 
change  gradually.  This  reduces  tbc  power  to  about  one- 
third,  80  18  wati«  is  about  the  loss  of  power  due  to  the 
short-circuiting  of  the  convolution.  The  self-induction  of 
the  section  is  thus  instrumental  in  preventing  waste  of 
power. 

The  field  necessary  for  the  reversal  of  the  current  in  a 
socF-iun  being  known,  the  position  of  the  brushes  can  be 
determined. 

If  the  Arnuttire  bad  no  ciirront  the  field  would  fait  off 
verv  quickly  round  tho  armature  after  emerging  from 
under  the  polo-pi&cea.  At  do  load  for  inHhsnoo,  the  dispo- 
sition of  trie  Lmei*  of  induction  is.  roughly,  as  shown  in 
Fig.  6.  In  this  case  the  linos  that  enter  the  armature  are 
all  cntmjMxl  toj^etber  at  tho  pole  corners.     The  linos  leaving 
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tho  shanks  of  the  magnel«  passrightacroesanddoRot  enter 
the  armature  at  all. 

To  be  amtintuJ.) 


ADJUSTMENT  OF  LABOUR  DISPUTES. 


We  have  riiceired  the  enclosed  cony  of  the  final  reuort 
of  the  Conciliation  Committee  of  tno  Chamber  of  Com- 
merce, as  adopted  at  the  special  council  meeting,  he'd  on 
tho  fith  inst. 

FuTthtr  RejKtri  oj  the  Ijohoar  CtmeiliiUi*n  Cwnmitlee  la   the 
Council  of  the  London  CiMmbrr  of  C»mmtn§. 

Your  committee  has  endeavoured  to  devise  some 
practical  methods  for  carrying  out  the  scheme  contained  in 
the  interim  report  provisionally  adopted  by  the  council  on 
the  12th  of  December. 

The  committee  ofTers  the  following  si^ostions: 

I.  "nuit  a  permaiieut  body  be  constituted,  to  be  called 
"  The  London  Conciliation  Board,"  wbiefa  shall  bo  affiliated 
to  the  Ixmdon  Cbamber  of  Commorce,  and  that  its  composi- 
tion shall  be  as  follows — vtt.  : 

(it)  Twelve  members  reiirescnting  capital  or  employcn 
to  bo  elected  by  the  council  of  the  Chamber. 

(b)  Twelve  members  representing  Ubour,  to  He  elected 
by  the  employed. 

(<)  To  these  shall  be  added  representatives  from  the 
separate  Trade  Conciimtioa  Committees  as  bereinaftor 
referred  to. 

(d)  The  body  thus  constittitod  shall  add  to  theii  curnVMA 


136        TSE  ELECTRICAL  EJ^GlNEER,  FEBRUARY  14,  1890. 


■ 


BIX  otk«r  membora,  who  from  tbflir  position,  authoritr,  or 
experience  mnv  bo  useful  in  tiromoting  Lho  objects  of  the 
London  CoDcifiaUon  Board,  toreo  to  be  appointed  hy  the 
labour  repreecntativM  on  tha  BoaM,  ana  three  by  the 
repreneiiuitivex  af  cipitAl. 

{«)  Four  members — viz.,  tho  Lord  Mayor  of  London,  or 
WHoe  member  of  tho  Corporation  to  bfi  noniiaated  bj  him, 
the  cbumiAn  of  the  London  County  Council,  or  nome 
neraber  of  the  Council  to  be  nominntod  by  him,  a  repre- 
Bontatiro  of  the  Ixindon  Tradoe  Council,  nnd  a  renrcflonta- 
tivc  of  a  London  labour  organination  to  be  selected  by  the 
labour  reproiontativcA  on  the  Board. 

Tho  elections  shall  take  place  every  three  years,  and 
the  tirat  election  shall  take  place  on  the 

II.  Tho  duties  of  tho  London  Conciliation  Board  shall 
be  aA  follows : 

{(i)  To  promote  amicable  raothods  of  settling  labour  dis- 
jHUes  asd  the  prevention  of  strikes  and  lock-oute  gonerally, 
and  also  especially  in  the  following  metfiodit : 

1.  They  shall,  in  the  first  instance,  invite  both  pnrticit 
to  the  dispute  to  a  friendly  conference  with  each  othor, 
offoring  tho  rooms  of  the  Chamber  of  Commerce  as  a 
convenient  place  of  meeting.  Members  ot  the  committee 
can  be  present  at  this  conference,  or  otherwise,  at  the 
pleaeure  of  the  disputants. 

2.  In  the  event  of  the  dispulantA  not  being  able  to 
BTTive  at  a  settlement  between  lhora.>i«lTes,  thoy  shall  be 
invited  to  lay  their  respective  casus  before  tho  committee, 
with  a  view  to  receiving  their  advice,  mediation,  or  assis- 
tance. Or,  fihouid  the  disputants  prefer  it,  the  committee 
would  assist  thorn  in  selecting  arbitrators  to  whom  the 
question  at  issue  might  be  submitted  fur  decision. 

3.  The  utmuBt  effbrta  of  the  comnuttae  shall,  in  the  mean- 
time and  in  all  cases,  be  exerted  to  prevent,  if  possible,  the 
occurrence  or  continuance  of  a  slrike  or  lock-out  until  after 
-til  alt«mpl8  st  conciliation  shall  buvo  been  exhausted. 

The  London  Conciliation  Board  shall  not  constitute  iteelf 
body  of  arbitrators  except  at  the  expreae  desire  of  both 
parties  to  a  dispute,  to  be  (igniRed  in  writing,  but  shall  in 
preforenee,  should  other  muwods  of  conciliation  fail,  offer 
to  assist  tbodisputanta  in  theaelection  of  arbitrators  chosen 
either  from  it^own  body  or  otherwise.  Atiydinpnte  coming 
before  the  Board  shall,  in  the  first  instanco,  be  referred  tu 
a  conciliation  committee  of  the  {larticular  trade  to  vrhich 
the  disputants  belong,  should  such  a  committee  have  been 
formed  and  affiliated  to  the  ('hnmber. 

{*)  To  collect  information  ns  to  the  wag«  paid  and 
other  conditions  of  Inhour  jircvailing  in  other  places  whore 
tnuJes  or  industries  similar  to  those  of  London  arc  cariied 
on,  an<)  es|)ecially  a*  regards  localities  either  in  the  United 
Kingdom  or  abroad  where  there  is  competition  with  the 
trade  of  London.  Such  informatian  shall  be  e!i]ieriully 
placed  at  the  disposal  of  any  diaputant«  who  may  seek  the 
•i<«isUinco  of  tho  London  Conciliation  Board. 

III.  The  separate  Trade  Conciliation  Committees  shall 
bo  compo.icd  of  aqua]  numbers  of  eniployoi's  and  of  em- 
ployed. 

Kach  trade  ahall  elect  its  own  representatives,  employers 
anil  employed  votiog  separately  for  the  election  of  their 
respoitive  representatives.  The  number  of  membei's  and 
the  ffoneral  rales  of  procedure  ahii.ll  be  dotormiiiod  by  each 
particular  trade,  subjuct  to  the  approval  of  the  London 
uonciliation  Board. 

The  Trade  Conciliation  Committees  shall  he  affiliated  to 
tho  London  Chamber  of  Commerco,  and  shall  be  roprceonted 
upon  the  London  Conciliation  Board.  Any  Trade  Concilia- 
tion Committee  constituted  as  above  representing  a  body 
or  trade  in  the  metropolitan  districts  of  more  than  1,000 
individuals  shall  souJ  two  representatives  to  sit  on  the 
London  Conciliation  Board,  one  being  an  employer  and  the 
other  an  operative  workman,  each  to  be  separately  elected 
bv  employers  and  employed  icapci.' lively.  In  tho  case  of 
Irade  Conciliation  Committers  represuiiti ng  bodies  or 
trades  in  the  mHtiopolitan  districts  smuller  in  number  than 
1,000  individuals,  two  or  moro  such  committees  may  unite 
together  to  elect  joint  reproaentjitives  to  tho  Loadou  Con- 
ciliation Board. 

It  shall  be  the  duty  of  the  Trade  Conciliation  Committees 

todiecuKi  nutters  of  contention  in  their  respective  trades; 

io  endcuvoar  imicabiy  to  nmnge  the  same,  and  in  genei-al 


to  promote  the  interests  of  their  trade  by  diacussioo  and 
mutual  agreement.  In  the  event  of  their  not  being  able 
to  arrange  any  particular  dispute  they  will  refer  the  same 
to  the  LK>ndon  Conciliation  Board,  and  in  the  meantime 
use  their  most  strenuous  endeavours  to  prevent  any  strike 
or  lock-out  until  after  lho  London  Conciliation  Board  shall 
have  exhansted  all  reasonable  means  of  settlement 

They  may  from  time  to  time  consider  and  report  to 
the  London  Conciliation  Boartl  upon  any  m.itter  affecting 
the  intereBta  of  their  [tarticiitar  tiruio  upon  which  it  may 
Iw  thought  desirable  to  employ  the  action  or  influence  of 
the  London  Chamber  of  Commerce  as  a  body. 

lY.  The  London  Chamber  of  Commerce  places  it£  rooms 
at  ihe  dis[KMiition  of  the  London  Conciliation  Board  and  of 
the  Trade  Conciliation  Committees  for  holding  their  meet- 
ings. AiiT  alterations  in  tho  rules  and  ref;:ulatioDS  of  these 
bodies  which  may  he  from  time  to  time  proposed  shall  be 
submitted  for  approval  to  the  council  of  tho  Chamber. 

V,  The  above  regulations  shall  bo  subject  to  by-laws  to 
be  si^ecially  framed  for  tho  purpose,  and  which  shall  bo 
open  to  amendment  as  retguire^l  from  time  to  time,  on 
agreement  l>etwccn  the  council  of  the  Chamber  of  Com- 
merce and  the  London  Conciliation  lioard. 

His  Eminence  CardiiiAL  Manning, 
The  Right  Honourable  Sir  Hekrv 

ISAACB  (Lord  Mayor  of  Ixindon), 
Sir  John  Lubbock,  BarU,  M.P., 
Sir  Albert  Rollit,  M.P., 
Sir  James  Whitkhe-Id,  Bart,, 
Sir  Vincent  Kknnktt  Barbinotos, 
R.  K.  Cadstos,  Esu.,  M.P.. 
Samitrl  Montagu,  Eaq ,  M.P., 
S.  B.  BOULTON,  Esq.  (Chairman), 
H.  O.  Abnold-Forstir,  Esq,, 
E.  H.  CARBtnr,  Esq.,  and 
KrnRIO  B.  MuaaAT  (secretary), 
January  31,  1890. 

Exrt^NATORY  ClRL-ULAR. 

The  council  has  bad  particularly  in  view  the  necessity  of 
giving  capital  and  labour  an  equal  repi'eaentation  and  equal 
voting  [)ower  in  the  organisation  of  the  proposed  London 
Conciliation  Board  and  Committees, 

Attention  is  speoiully  called  to  the  fact  that  this  Board 
will  not  in  iteulf  Iw  primarily  or  of  necessity  an  arbitrating 
body,  but  its  main  object  will  be  to  bring  the  interested 
patties  together  for  purposes  of  discussion  and  oxplauatioa 
lit  the  uailieal  Mtige  of  any  diificulty,  with  the  view  of  pre- 
venting thiit  difficulty  reaching  tho  acute  sUigc  of  strike  or 
lock-out,  arbitration  oeing  only  suggested  in  the  last  resort. 
It  is  hoped  that  tho  existence  of  a  permanent  ftoard  com- 
[>osed  of  ux|Hji'iened  and  influential  rcpreiontatives  of  both 
capital  and  labour,  to  whom  any  difficulty  arising  in  tho 
labour  market  can  Iw  referred  for  discussion  and  considera- 
tion at  an  early  period,  may,  by  intervention  in  a  friendly 
and  diainterostca  manner,  enable  jmints  of  difference  to  be 
fetitetl  by  mutual  consent  without  anj'  stoppage  of  trade. 
Should  the  difficulty,  however,  prove  to  be  acute  or  not 
one  of  a  nature  for  settlement  on  ganoral  grounds,  the 
B(»ard  will  have  powers  to  assist  the  diaputanta  in  nomi- 
nating special  arbitraloi-s.  One  very  ira[K)rtant  function  o( 
the  Boiinl  will  bo  to  assist  in  promoting  tho  formation  of 
ROparato  Trade  Conciliation  Committees  for  tho  various 
industries  carried  on  in  the  metro|H)lis,  to  whom  all  disputes 
nfTeeting  those  particular  industries  will  in  the  first  instance 
be  referred. 


2 

I 


2 

a 


COST  OF  ELECTRIC  LIGHT  IN  PARIS. 


The  cost  of  tho  production  of  the  electric  light  at  the 
various  installations  undertaken  by  the  Municipal  Council 
of  Paris  are  given  in  a  recent  report  by  M.  Paul  BroiisM, 
municipal  councillor. 

HoTKi.  im  Vai.K.-~The  installation  at  the  Hotel  dc  Ville 
comj»riKe«  500  16-c.p.  lanips  and  4,000  IO-c,p.  lamps,  the 
latter  run  on  fdte  days.  The  plant  compriaus  two  kdison 
dynamos,  110  volte  and  300  am[>erea,  five  Gramme  djna- 
mfjB,  UO  volt«.  three  ot  250  amperes  and  two  of  500 
amperes.     The    cost  of  maintenance    is   -Sid,   per   16-c.[j.j 


lunp-bour.  Tbe  lighting  is  only  maintaJDed  during  certain 
monthii  of  the  your,  and  three  or  four  times  only  with  the 
nbole  of  the  liimpH. 

PlAC«  DU  Carrocsel.— Since  July,  1889,  the  Place  Hu 
OuTDiiHil  lifts  be«n  lighted  with  Pieue'r  laTops  driven  from 
Uie  Edison  atatioo  in  the  Palais  Royal.  Tbe  lamp-bQiir 
(probahly  300  candles)  works  out  nl  OSd. 

Paso  MoNCEIU.— Tho  Pare  Moiiconu  isliybted  with  20 
Jatilochkoff  CKiidles,  fed  by  three  Grammfi  iLlt«rDAte-current. 
dyoamoB.  Tbe  price  of  the  arc-hoiu-  is  4'8d.  (about, 
200  cp.). 

Birmw  CiiAiJMrtNT. — In  the  Pare  do  Buttaa  Chaumont 
46  iJru«b  arc  ItKbts  (itlxtut  400  c.u  )  are  run  in  Hriee,  and 
16  lamps  of  16  cp.  are  aUo  inHtAlleid  in  a  rcabaurunU  The 
cost  is  '2d.  per  10  cp.  or  4d.  per  are-hour. 

Statios  dks  Hallks. — Although  no  actual  data  are  yet 
giren.  M.  Meyer  cnlnulates  that  the  100  walthourB  will 
cott  'M.  or  *6d-,  including  all  cost  citept  rent. 

Grands  Boulevards. — Durirts  the  Parin  Exhibition 
tba  lighting  of  the  i^and  boulevards  woscArriod  out  by  tbe 
Popp  Company,  the  Edison  Company,  and  tho  Socii-Ui 
RotAiehild-M&rcel  Deprox.  The  «xi>ense8  have  been  aa 
f&Uom: 

Popp  Company,  40  area,  TOOcp.,  oE  10  amperos,  lO'OSd. 
per  arc-hour. 

Edifoii  Company,  37  arcs,  700c. p., of  40ainporeR,  8'2d.  pet 
ux-bour. 

Soct^t^  pour  la  TninHmiHiiion  de  la  Force,  27  arcs,  700  cp., 
10  amperos,  8-3d.  per  are-hour. 

The  total  expense  incurred  for  the  municipal  lighting  by 
electricity  in  Puris  amount*  to  782,750f.  (about X32,000X  of 
which  lOO.OOOf.  was  appropriated  for  trials. 


PHYSICAL  SOCIETY.— Feb.  7. 


ANSUAt.  GENERAL  MEETING. 

Prof.  Rrivolo,  F.tt.S.,  I'r««i<lMit,  in  the  chair. 

Thm  T»[)on*  of  the  coDncil  kckI  of  tbo  trctaunr  wtra  md  anil 
»do|itcd.  Th«  firmer  sutcil  thutt  than  hod  bcoa  &  ntj  aKulKtory 
iaeTMWiu  tbe  nuniljur  uf  moialiora  diuiag  thu  ^oar.  Tho  mimbor 
now  «xo»»ds  360.  uf  whoui  80  »re  PbIIow*  »t  tho  lloyai  Soninty, 
Daring  ^»  yev  the  council  haj  propoied  Ui  change  the  tima  or  mi'cit- 
■ngofttie  Bociolf  fratti  Saturday  ).rternoan  ti  ^'^'V  •voning.  The 
idiaaga  wuadopcvd  hj  Lb»m«mb«[i  bya  rat«  ot  129  to  30,  aoH  hvi 
FMOlUd  la  a  IvgtT  atlcmJance  at  Ihu  uitietinga,  During  tho  year  the 
Mooad  TuluniD  o(  the  tnaslaliona  or  iiti[<urUDt  faroigii  lucinuira  h&il 
bem  iuucd  ti)  till-  nirmhora,  aii<1  it  waa  hu^ieil  that  a  thiri  ruluinu 

n-onld  bo  ]>uhtiilwJ  parly  m  tho  prpiprit  in'mi^'in,       TU*  *OUIuiii   hail    la 

Rf[nt  the  la«i  hy  death  of  thrw  wfrll- IcRown  ni«iii1>ara,  JainM  P. 
Joule,  Warrvo  da  la  Run,  naJ  Kalliur  I'ttry.  A  valualite  aollMtloo  o( 
tMOka  bad  lM«n  giren  tlin  socMty  by  Ilia  Kuyal  Aatmuorulcai  Society. 
Prom  tho  tT«Miirer'a  report  it  apiK-arn!  that  cIio  lulai.cu  of  lIih  inx.'inty 
had  been  iDcrtascd  by  £120  iliinnic  t)t<i  year.  Prof.  Hittorf,  of 
Jfflaabtr,  was,  at  th«  rcrarnniondation  of  ths  couiiuil,  clvuUxi  an 
boooriuy  mrmWr  of  Uiw  aooiety. 

Th»  rMalt  of  tb»  ii»w  «]««tion  ol  olficers  ytiui  Jeclarail  aa  followa  : 
Prwdint,  Prflf.  Vf.  R  Ayrtoo,  F.R..S.  ;  vieo-preaidonta,  Ut.  K. 
Atkinson.  Walter  Itallnj.  M.A..  Shnlfi>r<l  Biilwdl,  K.  R.S,.  and 
Pnrf,  8.  P.  ThoBifHoii,  D.8o.  ;  secrotorio*.  I*rof.  J.  I'trry  and  T.  H. 
BUlwley.  M.A.,  M.I.C.E.;  trwwurer,  I'rof.  A.  W.  ltil«kcr.  VALS.; 
damoBitrator,  C  V,  Koyi,  F.K.3.  ;  aHiat  ciiMubor*  »l  couucil,  \V.  II. 
OoBbi,  8ii  Jclm  Coaroy,  Butt.,  M.A.,  Conrad  W.  Cnokn,  Major- 
CenerJ  Faatinir,  F.K.S.,  Prol,  J.  V.  JonM,  M.A..  Prof.  0.  LoJge. 
D.Se.,  F.R.S.,  Wof.  W.  Kaiuaaj,  Ph.D.,  F.R.3.,  W,  N.  Shaw.  M.A.. 
U.  ToulinxiD,  B.A..  K.E.S.,  aui)  U.  U.  Whipple,  D.Sc 

Tote*  of  thonVx  wcro  theii  jmMvi  11}  t4)  th«  Loirds  of  th«  Commicte* 
of  tlia  Connoil  oo  Ednrstinn  for  tlio  use  uf  the  room  in  which  tlin 
society  not,  (2)  to  the  aiKiitoM,  Prof.  Miuchiu  aud  Dr.  Pisou,  (5)  U> 
tiM  pr«a4«&t  aadefficer««rth«aot:t«ty  for  tlifir  ttrvites  daring  tb« 
yeai. 

ThaniMtiDC  w*8  tiM'D  r«Holv>^d  into  an  ordinary  sdeiiiw  innvltiig. 
Ueeare.  E.  W.  8iuith  and  C.  B.  Hnlland.  II.A..  weractect«d  niumlwM 
«f  tt*  sockty,  and  Mr.  8^  iui^y  ETorahed  waa  pnijiosud  aa  a  mumW. 

The  paporoD  " OAlvnnomoMn."  by  I'rol.  W.  £.  Ayrtou,  F.R.S., 
Mr.  T.  Mather,  and  Ur.  Vf.  !£.  Sunqxiur.  w*i  tticit  resuuieil  by  Pruf. 
AyrtoD,  A  long  tabic  of  niiiiilinra  accnnijianyiuK  i-be  paper  and  iii|ire- 
SCOtiag  the  rMult  of  ciinriiaeDts  oo  many  KalTanometen  wai 
nulaiasd.  Fiutu  tliio  it  sppearad  that  g'llvnnonietiirt  oi  the 
D^LrsODTal  tyjw  wttr«  nxoMOiagly  efficient  in  pmjvartion  to  the 
anoiuit  6l  wire  Hied  in  the  oeilg.  U  wan  for  iliia  rcaion  ibal  Tolt- 
niot«n  wllii  ktrnng  permanent  magnate  ooiild  tis  mail*  tanaitive  «*«ii 
with  au  fxcaediiij{]y  larj-i-  external  retistanc*  in  eeriti^  so  aa  to 
diintuuh  the  ponti  AliwrlK-d  by  tlin  iiiatrainent.  The  apace  otfcnpicd 
bj  bbo  wire  w«  so  oxMcdtnKly  valuable  that  the  uln  raustuioedid 
BOt  too  anicb  diminish  tbe  senaibilitr.  The  moat  Miisitire  galrano- 
BeMrs  should  tborafon  bo  mad*  of  tbs  iMrmaasnt  tuaipist  typa.  11. 
bovenr,  tJM  mag&ota  wct«  t«  form  put  af  lb«  tuovtug  R^stoui,  ss  in 


moat^lvanonieters,  tlu  erpaTimonta  sboired  that  inBtntfoant)  of 
lUyl«ii(;h,  Gray,  or  Roaenthal  trp*  were  the  beat.  The  eoiLiahouId' 
nuuierucs  and  BtDsIl,  as  Mr.  Boys  had  pierioii*>ly  shown.  As  an  astat 
^Bleni  of  ti««l]M  sets  iiaelf  perpdulloiilar  t^  the  earth's  fleld, ' 
ma  recoiiiinetiid>-d  thftt  saEattc  galvaoometers  aboald  be  pUaed 
en  that  lh(i  BMidtca  |iointD<l  east  and  wosL  The  rontrolUng 
aiiatrnet  winild  tbt^D  ncit  neod  to  be  tumod  raaad  ss  it  vst 
miscd  or  lowpreii.  Il  was  r«conitii«iii)«cl  U>  oalibrale  low  resipit- 
an«e  balli>ti«  sal  rati omutera  for  quantity  by  m«a«aring  the 
detltction  for  a  knawn  current.  This  otiviatas  the  nweaaity  far 
Inrjti  nindi-niiitni  or  higli  pntrnit'slc  Tlifl  loelhod,  although  not  now, 
i«  not  dnarrjtind  in  trit-haoki.  In  conolosion.  Prof.  Ayrlon  uk»l  fnr 
inf«tniaiii>a  iritti  mgnrA  tn  inicrosroiie  galTsnonifltcra.  Mr.  0.  V, 
Bom,  r.B.8,.  ihiMifcht  that  the  factor  »f  luorit  ef  g^lTAnnmiitiirs 
ahoulii  iiiut  bit  given  in  acftU  diviaioDS  per  inicr<>.iunptra  under  the 
coiidilioo  uf  oon«Unt  cootmltinE  mrinieDC.  This  gkva  Uk>  gmat  an 
advantago  to  luilrumonts  of  th«  Gray  or  Rowntbal  typo  Great 
sfDslbillty  ctjuld  he  oStalued  by  'limltiiiliiflA  the  moment  of  inertia  of 
the  suajiendL-d  tiartj.  tlw  pral:tL(^aI  limit  lielag  detenntnoil  l>y  the 
trouble  dun  to  llm  aillc  I'lbn-.  i3iiidor  lilies,  when  used  in  place  of  silh 
illircs,  ptve  better  leeulta.  it  waa  jioeaiHa  by  uiiug  a  ruud 
•unpcndinK  arranfcemsnt  to  use  needles  fia,  lopff.  siid  a 
pcnod  nf  20  aaHindi,  and  tti  gatn  a  senalbility  far  greater  than 
thoaa  iiidicuibed  in  the  paper.  Ealllstio  galranuJiiateni  ihoidd  ha 
madii  with  iinodltia  an  light  as  jioHilile.  Ths  itmtlie<l  pni|iai«il 
of  winding  Iltf>  cantrnl  part  of  the  roil  In  the  np|>oaita  aanan  to  (ho  riwt 
would  prnbobly  not  br  Rood,  owing  to  the  nneTanDcui  of  the  field 
ItTMluood.  The  oaiiclusion  come  to  bv  tbe  autbor^,  that  D'AtagiiTal 
Kalvauaiuetors  i>f  trreat  sGusibility  snould  be  made  with  small  cn-il* 
placed  hi  a  vary  xlmiifi  (luld,  waa  one  he  had  hiitianlf  tt^mn  to,  but  had 
finally  abaDdoui>d  owing  to  iiffloolties  csniad  by  diAmagnetism  in  the 
eopper  and  to  «i»ulve  damping  due  to  Fouoault  ourreots.  Kr. 
Swinbaras  ilir>U|;lit  that  ihe  lantut  of  merit  of  a  galvanometer  should 
b«  iletnnnlncd  dilTerentty  aiicunlmj;  aa  it  was  to  be  need  for  the 
nieaaurenieut  of  ourraat,  or  quantity,  nr  for  null  methods  merely. 
Ho  saw  no  great  odvaotoce  in  uakinj;  Dractioal  inotrameota 
proportional.  The  nanis  U  Anonvol  should  be  dropped,  as  the 
iiiMrumant  deneltd  by  it  was  invented  b^  Varley  years  ago.  Hs 
would  like  to  ktinw  Uia  relative  tetmttaility  of  the  t«Ii!|>liulifl 
and  the  LippmaQ  galvnnomotpr.  Prof,  nugerald  aui«l  that  I/mi 
RayloiKh  hod  ihown  that  the  micrusi:apis  method  of  observing  angiilnr 
deneutioua  wui  as  ssDiitlve  as  tbe  ordinarr  method  of  mirror  sudscak 
evou  wliou  ojtljr  th^i  minor  was  oaed  sa  a  pointer,  so  that  if  a  pointer 
wore  sttaohod  it  wnuld  be  far  moro  seusitive.  The  drawback,  bow- 
oxer,  was  that  It  wa«  imposiible  to  dliiiugaiah  with  the  mionwoope 
betweea  laluni  ili^plac'i^iiKuia  ufihe  ut'vdlas  and  the  angular  motion 
whou  inaaaureiceiiL  wna  n'riuiftj.  To  gHt  over  thia  ortof  it  waa 
neoowary  to  reoil  bn-th  mid*  ol  the  pointer,  but  this  was  liard  to  do. 
Prof.  AyrtoB  replii^d  to  the  dilfnrcnt  points  r«iflod  in  tho  discuwion. 


COMPANIES'  MEETINGS. 


TADinON  EtECTHIC  LIGHTING  COMPANY. 

The  annual  tikertiuu  ol  (he  Tauiitoii  Electric  Liglititig  Company, 
LimiCi^rl,  wa.-!  brld  du  Matiilny  ereiiinf:;  at  Tlic  Ca-itle  Hotel,  Taunton. 

The  Cbalrmka,  liaving  road  the  n:piirt,  moved  that  the  report  be 
adopted,  and  that  a  divid<Mid  ol  b  Por  '^ent.,  free  of  inoome  taa.  be 
ilKlart^d  y«yabla  on  and  after  Feb.  11, 1890.  Beferring  to  the  work 
of  tlie  pAat  year,  he  Mid  that  they  would  iloubtleas  rtniamhsr  that  iu 
the  report  issued  12  Tnonthi  ago  there  was  an  intimation,  not  ihal 
they  Wei's  sbout  to  erect  a  new  dnpot,  nr  purcbs.w  a  new  site,  hut  that 
rhoy  were  about  to  purchase  improTsd  maohiDorv,  nhich  troald  liavu 
tho  vlToc-t  of  saving  a  wnsiderabre  sum  in  the  coat  of  fuel,  etc.  Burly 
Lathivy«ar,  however,  the  Kreclers  gave  their  cufiu)  eouaideration  to 
tho  proauratifiu  of  a  new  nile  lot  their  depot,  and  twcured  by  public 
anctlon  a  suitable  piece  of  land.  No  sooner  had  the  pnichase  been 
ulTrctcd  than  the  lawn  waa  visited  by  a  moat  diaaatroos  flooil.  whiHi 
rendered  their  reoctit  soriiiiaition  abjiit  as  viaible  as  if  it  had  been  at 
tbn  bottom  of  the  dueplilne  sea.  That  being  oo,  the  Diiectora  lepro 
rrry  much  conoamod  an  to  tlio  fntnro  of  'he  site,  and  it  waaaii^ogtcd 
that  to  utiUse  that  land  they  would  have  to  build  arehcs  upon  whioli 
taereetlheir  maehinery.  This  would  have  involved  an  ailditiunal 
ontlay  of  about  £600,  ait  ox|wii>e  which  they  emiudorsil  large  and 
nnncoBBsary.  Under  thcwo  drcumatouoiB  thny  b«gan  to  look  for  a  mors 
suitable  site,  and  they  hs>l  bought  a  ]itoca  of  land  which,  he  bslisTvd. 
would  aorre  their  pnrpoea  adraiiably.  its  situation  bein^  eicelloDt  In 
many  respocta.  They  had  two  cutraui^eii,  aud  while  being  alTuusL  iu 
tlie  csatre  of  ths  tewo,  tho  tuauhiumr  had  bueu  [il'vitd  iu  such  a  situ- 
ation that  the  Ivest  possibU  auuojauce  by  the  niiiso  wuiild  be  ooiised 
to  the  neighbours,  indeed  thdy  hiiped  tliat  there  waahl  be  no 
snDoyoaoe  oansed  whatersr  by  tbe  moohiiicry.  They  had  now 
□early  ooiQ plated  thctr  depot,  and  the  aliaft  voa  a  landmark  which 
could  be  Men  a  long  way  round  Taunton,  Mrriug  aa  a  valuable  advnr. 
tising  mediuiu.  The  work  of  laying  down  the  inoohinery  waa  iii  prO' 
gress,  and  they  hoped  in  two  or  tbtee  weeka  they  woiild  be  in  full 
working  order,  haviug  quitted  Fore-etreet  tor  the  splendid  dauot  in 
J«me«'a-a treat.  Then  would  oommoDoe  a  naw  epe<^  in  the  electric 
ligltting  of  tho  Sown  ;  Ihsy  would  bo  able  to  supply  a  largur  ntimlMr 
oToaDsumara,  and,  morgovDr,  faopad  is  sava  a  coiuidormiile  sum  in 
fuel.  Ths  cost  of  <aal,  etc.  bad  nithcrto  been  aWit  £460  s  joor ; 
that  was  a  very  largs  snm,  hot  the  plant  and  moehiufTT  was  of  such 
a  nature  that  uiay  could  not  poMtblf  carry  on  the  work  Uioy  had  done 
without  a  large  oeDMUptioa  «(  coaf.  la  coDolosion,  be  aeid  that  tbe 
ahoreholden  might  be  Msnnd  chat  the  Dirootan  weald  do  thdr 
b«at  to  plan  the  Ccmpaav  on  a  satlafaeiory  basis,  iki  that  at  ths 
eiul  of  Uif  year  they  woUld  ha  aUu  to  urasetit  Ui  thsui  a  la^ott  a» 
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wtuTMtorj,  \t  not  Wtur.  tfcui  the  oau  he  now  submltUxl  lo  ttiem 
for  kcixivtauce. 

BCr.  W.  P»tt«r  wcondei  thn  kioption  of  th«  nport.anil  remarked 
th*l  th«Csinnaoy  Wl  bad  rnaoy  a|iptic«tiaai  durmg  the  {iiwt  ye^r 
for  lights,  which  tb«y  Luj  lHM;n  alitiffod  tn  nriiui,  *imply  b«iuiuio  the 
(J4nt  htd  bMD  ftlto|fi>tlier  uia<li>quatn.  But  luiw  that  tliiijr  contvm- 
pUtcd,  wilhtn  tho  neit  innnrh  or  no.  romnviri;?  to  the  noirdepitt  they 
wonli  be  *bl«  to  any  out  tho  order*.  Thny  bad  everr  prospect  of 
coDHdenbly  incrcidDK  Uicii'  boiliiMB  dnrinc  tha  next  yMT. 

Tbo  r«]iort  ■od  bfetum-ebeet  w«n  adopted. 

At  the  ifqnoet  of  tbe  ohMrnisn,  Hr.  D«wn  (of  Mneani.  Lung, 
Wbnrton,  nnd  Down)  BUt«d  tlist  his  &tm  Iriat  wi-sk  got  the  aontrkct 
for  lighting  nne-liair  ol  tbe  bOmU  of  UmJ'in  nod  tlio  tnunojioly  of 
tbe  priveir  lit^littDK-  Be  ezpeetad  they  won kl  got  thn  (vmiranl  the 
next  djiy  fof  lighting  anotlier  lci«-ii  »hci\U  u  l&rge  u  Tmiiiton.  He 
via  j(lad  to  atu  thai  the  Tauiitan  numjiitiiu  hbd  got  such  «  eplondid 
•iluetioD  foi  tltcir  U«[Mt,  Tli«y  liad  aiapfe  rooui  (or  extimaio'ii  thoni, 
which  wuiiM  cfcrtataly  uK'et  the  ri.ijmrcin«iil«  Tot  msuy  yt«ra  to  came. 
He  and  Mr.  HaaxiDgfiaui  hud  cHtinat4fI  that  tJiey  would  bp  able  t« 
ptorkli<  fat  lutiii' Lit  trig  liki.'  16,000  lamps. 

Vtr.  HMBHucbAin,  refcrrinK  to  the  allairs  ol  tbo  Oanipaiiy,  aatd  tlist 
diihitx  ibo  [loat  v««T  Ihoy  had  been  placed  at  ctrntiderablu  iliiadTvi- 
taKe  bwauae  of  tha  largo  apcDdllare  incurred,  while  the  inciitiie  cuutd 
not  be  incretMid  at  anything  tika  the  aann  proportion,  hcraiuo  they 
ooulil  not  meet  tha  danianda  of  tfai»  would-bo  coaaumon.  Utit  ditcotly 
they  tntcmi  tha  new  depot  they  would  be  abla  tn  nipplyany  number 
of  cgTKutnen.  Nevertheliai.  be  iraa  pleoard  tatay  ttiat  m  far  they 
bad  bMD  making  gradual  and  aMdy  prograag.  The  first  y»r  (1887] 
the  dividcude  and  IntcivHt  oti  Jebuntnrct  amounted  ta  £541. 19s.  6d., 
thaaocond  year  (I8Ba)tliuy  itatd  £42S,  (ta.  5d-,and!4At  year  they  jjaid 
<M2.  9a.  bd.  There  hod  therefsn  beto  a  rery  sali.Hfotlory  erowlb 
in  th«T  riTane.  TheT«  had  been  aa  iucrcata  in  their  ahare  cupitiLl 
during  the  year  of  betWMO  £6,000  and  £7,000,  n  i-cry  gowl  Unttmony 
of  the  aacaeaaof  (he  Coinjiaoy,  Hhowing  that  Taunton  people,  who 
WBi«  at  one  lime,  jMrhapii  juitirubly,  aliy  af  any  tiling  eo  uncertAiu  oa 
the  eleatric  light,  wrrc  noir  heriag  iailh  lu  U.  UiiiiuK  the  jnul  ye«r 
they  had  bvl  ■  number  of  dnfiutaLiuiia  Tiailint;  Taiititon,  and  they 
irero likely  to  bav*  many  other*  iu  tho  future.  AnionipLt  olhtni,  Uwrc 
waa  a  deputation  couiug  from  Dublin.  It  km  v«iy  K^'atifying  to 
Cham  all  thai  a  amail  town  lika  Taunton  nhonld  hi»»«  im. 
port  ant  d«jmtationB  from  Coriwmttona  like  Duldin,  and  it 
WH  fiill  more  sratliySng  to  sea  tliat  wlinHovtrr  they  have  visil«d 
TaunU'u  the  result  hue  Iwitii  that  they  have  done  what  Taniiton  had 
done.  Out  cf  the  tiThnkal  [laiiersiiimo  timoaKo  sialeil  that  Tauutoii 
bed  been  uf  greater  MaiaUmtu  in  ilofclopiugoleotri';  lighting  ihsD  any 
other  town  in  tbo  kinploiu,  and  when  any  oorpotaLiuu  had  decided 
Upon  electric  liftht  they  had  in  tlie  Hrvt  plaoe  viaitv.1  Tauntoii. 
Taunt«u  had  not  ntSrmil  from  any  disaater  aufh  aa  had  been  ei- 
perienoed  at  I^cnmirigloii.  Thnro  thoy  ba'l  ai<«iit  £^,000  on  plant, 
etc..  nhernui  in  Taiinion  they  hti>1  not  tjwat  iialf  that  amaunt.  In 
Leamington  the  .lyiiteiti  hft<l  faUi>l.  uud  lie  wat  |{Ud  Ic)  hair  thai  the 
Corporation  had  deddtd  to  practicaliy  throw  oror  what  they  had  dono 
and  oonini^ncvHgsiij, 

Mr.  A.  A,  CbApntAn  uid  that  tho  Company  hail  congratulatod 
themaelTea  on  the  perfeetion  of  their  ayttara,  bat  h«  thought  that 
•oinn  credit  waa  d<i«  to  tho  working  tUilT  for  tha  way  they  had 
carried  cti  the  walk.  He  tiiomfnrfl  mnvect  a  *ot«  oE  thaaki  to  tha 
■IaB*  fur  Buuceiufiilty  oarryins  nn  the  work. 

Tbia  wu  HBCondDd  liy  Mr.  HaMilnsbftaa,  who  aaid  the  itafT  had 
dcoa  exe«edin(ly  woll  and  looked  forward  to  doing  itill  better  iu  the 
future. 

Kr.  TlumiM,  elretriejan-ineharge.  aoknonledgod  the  compliiaeut, 
(uO  the  mcatiug  tetTDinatcd  with  a  Tot*  ol  tbaulu  to  the  Chairman  for 
prodding. 


COMPANIES'  REPORTS. 


CHELSEA  ELECTRICITY  SUPPLY  COMPANY.  LIHITED. 

Dirccloni:  The  ItiRht  lion.  Lord  Thurlow,  F.R.S..  J.  Iriiug 
Courtenaj,  Eeq.,  Nugent  DaDiell.  Eaq.,  Sir  Gcorict'  ?reacott.  Bart., 
J.P.,  Major-Oonei'al  Wvbbor.  CD.  (rptiml  R.E.).  3««tiary  ;  3.  J. 
Cloer.  Solieitora  :  Sydney  Morne,  Kvj,,  McMre,  Rcunhitw.  Auditors  : 
UPHn^  Cowper  Kron.  and  Co. 

lUjiort  of  the  Direolore  for  tbo  year  anillu)>  DeeeniLier  31.  1889,  to 
honrwntadat  the  annnal  genoral  ueeliDH  of  the  ahareholder*  Lo  be 
hda  at  tlielr  central  stAtiuu.  Diayuuti-iilaoe,  Sloano-iijuare  3.W.,  ua 
Wadnasdar.  Fahmary  IS,  1&90.  at  12oVlack. 

Up  to  May,  1888,  when  tho  lut  report  was  imned,  tbe  Company 
hail  only  been  able  to  take  i>r«hniinar>'  >iai)«  for  it4  development.  In 
July  of  that  yeai  the  Kleetrlo  Lij^hting  Itill,  intri>duen>!  tn  Parllaninnt 
by  Lord  Thuilow,  hating  paMwl  both  Honsw,  the  Board  of  Uirwiors 
wu  reformed,  and  a  proapnctut  waa  imhliafaed.  Ths  capital  requisite 
to  proceed  with  tho  construction  of  a  KcneratiiiK  attiiou,  sad  to  put 
down  tha  nooewary  plant  for  the  diatribuiioii  ofelectficity  within  the 
firat  area  of  aupply.  «a  includod  in  their  Act,  waa  then  obtaiDod. 
Tbf  iiciitaeary  oontnacte  lor  hiiildio^  and  jklaiit  haring  boeli  inwle, 
work  waa  oommeBeed  in  the  latter  end  of  1B88,  and  l»  an  nnpreoe- 
dvnudly  thort  time  the  ceutTal  atation  waa  comnlsted.  under  the 
miirrTiaion  of  the  Company'!  architMl,  Mr.  F.  U.  hni^hl,  of  (>.  Orea.t 
CoUf-KC'itreoi,  Wetindnator.  Early  in  Aiirll.  1SS9,  the  atation  wu 
■0  far  ready  that  cipcrimontal  plant  waa  put  to  work,  but  owiuK  t^  a 
delay  in  supplying  lh«  cukium,  aiitiiig  out  ot  tlia  dontruntioit  by  lire 
of  the  worki  of  Mrasrv  Willniis  and  Kobiiuon,  of  Tliatnon  Dttlon,  and 
•everal  other  eauaei,  the  period  ol  eiperiment  and  preparation  con- 
tinned  imtU  the  enii  ul  :iflpiuntboF.  afur  which  the  work  of  r>i.'gular 
mad  eruiBtltd  sajqAy  came  into  operation.  At  the  outaet  tho  Company 
o»ii  1^  vDoifaaeer  txfiaoititioa  within  ita  ar««of  aiijiply  of  two  other 
^f^^i/v^BAieherortrhMtwtnopentiDgaDdaTpailiamtataiypayitXl. 


These  cnmpaiiiM  iiioimaed  to  inrade  the  di.^trict  with  orerhsaid  I!tiiu, 
end  ibnn  take  adeaotax*  of  tbe  naoortAiiity  nf  the  law  on  Che  Bukjeot 
to  obtain  aone  outoin  at  a  coiaparatiTely  imitU  outlay.  By  vtrvnuoiia 
oppontioD,  hy  activwly  poaliini^  on  the  comjilotiou  of  it«  work*,  *ud 
by  subiMiHOtly  eDt«nng  into  a  fn'ondly  arrangement  (approved  by 
the  Board  ol  Trade  and  tha  Ctielwia  Veiitt;}  with  one  of  thoaa  com- 
panlea,  thi?  Company  hat  aUDOeeded  in  tirnitraliainit  any  nlToct  whinh 
thin  deHultory  competition  might  haje  otherwiao  had  on  it*  batiaoia. 
At  the  Boar<l  of  Tradd  rmiulry  huld  at  Westminster  Town  llall  in 
March  dudAiiril.  1889,  Ihu  Company,  ri'prusoutud  by  Ur.  FlntohM 
Moulton,  Q.C.,  and  Mr,  R.  S.  Wrij;ht,  (t n't e«H fully  defended  it*  po- 
■ition,  and  aaceeedod  in  *hovfin(t  that  tlio  ayateni  it  had  a>lopted,  now 
cnnimoiily  known  ax  the  Chulnea  ayatem,  waa  at  leaat  eiiual  to  any 
olhtir  lyattini  iindDr  omiuir)-.  One  rctull  ol  thla  enquiry  vita,  that  tha 
Company,  with  tho  conacot  of  the  Kmninjcton  Veetry.  obl&innl  a  prO' 
ri»ioii*1  order  for  a  part  of  that  parish,  known  u  thu  South  Kenning' 
ton  Eleatric  Ugh tiii|:  Order,  1889.  The  coutracta  fur  the  plant  Is 
titeiid  the  aystem  into  Keu^tngtnn  were  again  undertaken  by  Che 
three  conCroeiing  eomeanios— namely,  tlm  liru»h  Elwtrical  Engl- 
□fcHng  Company,  Limited  ;  the  Callender's  Bitumen  Telegraph  and 
Wnieriiroof  Company,  Limited  :  tbe  Electric  Conitmctiou  Corpora- 
tluri.  Iiiniited.  Thsae  oouipanieaagRied  to  reocieo  payment  in  fully 
palii'iipahaiea  of  the  Chetaoa  Comuauy.  Since  early  in  December 
current  baa  been  eupplioil  in  South  KeniluKton,  Tho  '.Company  haa 
obtained  tlio  eaoction  of  iho  Board  of  Trail*  *nd  of  the  ChelaM  Vaatiy 
lo  eitfRiinn*  ol  thoir  area  of  nipnlv  on  the  south,  and  on  tha  DortD 
of  their  Hnt  area  tip  to  Kntjihttbhd^e.  lurluding  the  Lowudea-aqoan 
ittstriot.  TliRV  havn  nearly  eomplntcd  tile  etuotiou  of  a  fourth  atoraae 
station  at  the  nmthnrn  ciul  of  Pavlllnn-road.  and  have  nia<lo  all  the 
arrangerrenta  for  laying  down  the  nccmary  iiiatni  (hroughuiit  thow 
aicaa.  In  the  erection  of  tho  Conipany'n  ccatral  station,  the  Diiuoton 
were  'jhliged  to  ptvvide  a  building  of  auBSuieot  capacity  for  all  nrob- 
elilo  futiirii  deiiianda  and  enloniioii  of  aroa  of  ninply.  The  building 
incluiloa  spaio  for  a  generating  plant  to  xuppiy  a  total  ul  30,000 
(6  to  lOc.p.)  lamp*  in  use  at  one  time,  roikrewn ting  a  total  of  60,000 
iuHlaUed.  Hanides,  it  ooutahii  ctne  atoraffO  atation,  the  unMsiary 
DlBi'iu,  anil  renidoatinl  accoiiniiodiitjon  for  some  of  the  sXnS.  Tho 
outlying  storage  atatiouH  of  tbo  Comjiany  iu  nao,  or  about  to  b«  put  to 
uiic,  arc  now  in  Clabon  nicwe,  PeTilionroad,  ind  Bgerton-gardcna, 
anil  ni'notiatiiJiiiiarc  in  hand  for  a  fourth.  The  Company  faaarMtivaJi 
many  tcirtimaniab  from  IU  auaio.uera,  eiiiresting  the  most  markod 
approval  of  th«  nyBrcii  of  aiipjilv.  The  o'aiuca  for  this  aatlafaotion 
conlitiiin,  an'l  they  may  lio  chinlly  traoal  lo  Iho  perfect  stuadiucaa  of 
tbe  light,  and  tho  conaoiiupnt  economy  of  w<«r  and  tear  of  glow 
lamp»,  and  total  abicnoo  of  anv  intciruptioua  to  tbo  liuht  whi-:h  the 
syatem  tecnrta.  Tho  vtoady  ami  fifiitiljinu  growth  of  tlie  Cinipaiiy'a 
UitMnee*  ia  exatnpllfled  by  tho  foiU-cin^  statemant.  Tho  table  showa 
the  relation  between  running  and  revenue  eipDuani  in  the  inonlh*  of 
Oaieber,  November,  and  Daoember,  1889,  bolftg  the  llr*t  regular 
ijuarler,  and  boar*  remarkable  evidenr«  ot  the  pro  portion  ato  incroaae 
ol  iucu:no,  u  cumiHured  with  expoueiea  as  euetom  oitcnda. 

Slati'iiicnt  showing  kPtiial  cost  (oxcluaiee  ef  ffenenl  ehftrj;«t}  of  run- 
ning machinrry  anil  itora^t*  atatieni,  and  toe  ravMHiR  rSMleed  for 
current  auppUed  during  tlio  throe  ironthi  ending  DommberSL,  1889. 


■ 


Oct. — Ceal,  water,  oil, 
waste  k  wagsa, 
removal  of  ainei 
and  lltteni'  time 

Nov 

Dec 


£    >.     d. 


62  0  10 
114  14  0 
141     9    6 


<    8.     d. 


Oct,— Current  inr9iGed.l44    1    6 
Nor.  „        .,      262    8    8 

Dec  ,.         „      4Q5  12    0 

III  onloi  to  cojuplete  the  w  urks  in  hand,  and  to  be  reaily  to  meet  th« 

coat  of  the  ownanary  Pitrufliona,  the  Director*  wek  the  a[iproTaI  of  tha 
sharcholdern  to  tho  creation  of  deUmlures  to  thu  nuiuuiit  of  £50,000. 
The  retiiiuK  Dti-ectore  ar«  MaJorOriivral  Webber  and  Mr.  Uaiiielli 
mini,  being  eligible,  offer  them»elvea  for  re.eiecllon.  Tbe  auditor*, 
Mvaora.  Cooper  Broa.  and  Co. ,  aleo  offer  thumielvM  for  ru-elestion, 

Balasvx  Sbut,  DRtntHBCB  31.  1869. 

/lultuiing  txjiendiiMrt  n'nce  (Ae/omuUion  »/  lAi  C^npany,  JVof,  18, 

On.                                            '  £  e.  d.       £        a,  d. 

Capital  accouitt — 
Authoriged 100,600    0    0 


3.164  abarM  of  £S  each  lutly  pud. 
2,185  .,  „  £4  „  . 
1^        „        ..        £2        ..       . 

6,611 
Loji  oalls  In  amar 


1S,SZ0  0  0 
6,740  0  0 
2,634    0    0 


260  fonndors'  shares  of  £1  eaoh  . 


Loan 

Creditor* — 

Atnonnt  dnalocontraotinaoompaniea 
uniler  agreement  to  tako  naymept 
in  fully  paid  abarei  or  caan  at  thia 
Company'*  option 

Amount  duo  to  contracting  oam])anica 
lor  eatra  plant  uud  to  sundry  other 
oraditor*   

Direetora'feea  unpaid   


Balanoe 


Cb.  £    «.    a.        £    >   d. 

Outlky  on  oapiUt  uioocmnt — 

Pminiinir^  uid  pr«p«i»t«rr  ftnilcxpo- 

rtmcDtal  work,  u  ]wr  lut  UMimt       STB  11    1 
Ditto  rroffl  mh  May.  1888.  (a  dkta— vii.  : 

Advertiting  uiil  ckorouing  639    7     1 

LegslBDcl  p«rIijiiiiantarT  (««,  iotnr«Rt, 

•ml  oaai  in  union    900  16    5 

Beat,  r*t<»,  uiil  tuM,  umnuioo,  ko.        402    4    2 
t^tlimimry    o«[wiim<i,      Kanaington 

»na  Belpart*   4S1    i    1 

OlEov    ai}i>tRm«.     niiuiagDUi«iil,    And 

MUrin.  aUtiomtry,    portage    and 

tnvolling 1.2S3    B    9 

W*j-lc«Yt« 68  10    0 

labour  uid  DimUrUl  «u  pnpwstarj 

work  of  ■iipply  .,  S62  11  10 

Boftrri  ol  Trade  enquiij,    leg&l  «nd 

other  Mcpeasw      766  17    7 

FoondMir  shant Z50    0    0 

6,676  to    0 
IMoot  noeipts  for  iu«t«r  not  uid 
nnnlltnTlt<lll^d  ijuncj^conttrtictiun       275    1    7 

6,398    a    5 

Ltuetold  biuldiJDjjM — 

Cmiml  D^tloD,  Onycolt-plMon,  and 

•nli-itoraga    ntation    at    Draycott- 

place,  C]>bou-m»ws,  and  EgiuMa- 

now. 9,046  14    B 

Plant— 

IscltidiR^  all  fcetiaraTfBg  ludiiMrT 

V(l  acorHSisrinn,  vrilh  ston»pUll^ 

and  s/ttvmorilulnbuCioii  bymalm 

up  to  tbc  houtM  of  cuatoBion  Z7,733  13    6 

Stock- 

SUnitCQliaiid 669  11    3 

Labour   ani    Biat«rial    on    i*orlu  in 

progrew. 40  16  11 

600  10     I 

Office  ruraitiiTS  and  flsturaa      120    2    4 

Sundrj  doblom 1,175    9  U 

Saip«am  aocaant — 

Acwounta  audor  rvrision  and  okarfn- 

*bIolol8B0 1S4    4    2 

DtNctora' foH , ,  ...        600    0    0 

784    4     2 

OMh— In  haod 27    8    I 

Atbankcn   1.122    4    8 

OBd«f«aitwltliBoudofTraila  1.200    0    0 

2.34fl  12    9 

£47,216  15    7 

PkOFIT  AKD  Lost  AoCOtTKT  rOR  TmQu'AtlTKX  Envind 

31»T  Dboembbb,  1889. 
Db.  £    t.    li.        £    H,    d. 

Tomwt,  oil,  mter,  ootbin  vwite,  4«.  ......    349  11    } 

WacM    118  16    6 

368    7    9 

Qenenl  chugta — 

Caaraaaiiig 9    6    7 

Office  and  gnncial  eipenaM,  ioolading 
•Utiooery,  aMTU^a,  tnnUiDf,  aua 

poaUgea    lOl  16    5 

iDmranM  , ~ 10  10    7 

Intemt „.„ 79    6    7 

Ram  and  tuaa  „ 22  17    6 

Erot 46  17    6 

SdkriN 143  II    0 

Tay-lMvei 66    5    0 

477  10    a 

BaUoM   179    9    9 

£1.029    7    S 

Ck.  fi      t.  d. 

By  lOTcnuA  for  cumnt,  eU.,  balanota  on  aoi»ant«  for 
Ooun«ctiug  op  boiuw  aud  tuour  rent,  tta 1,025    7    8 

£1,025    7    e 

INDIA  RUB8EK.  GDTTA   PERCHA.  AND  TELEGBAPH 

WORKS  COMPANY,  LIMITED. 

Dinoton. — S.  Wm.  SilTcr,  E*q.  (cliainijau) ;  Heil  fUniialynfl. 
Cm.;  Abnbaia  Scott,  K»q. ;  Matlheir  (irav.  Eu\.  ^laanafinji  ilirfi^Itir)  : 
Rotert  nendonoQ,  Bw. ;  llie  Hun.  Ucnrr  Uaraham ;  A,  WuUin  Jartiit, 

Rtpoit  o(  the  DirMtont  Tot  tbc  year  endicg  Deoambar  31,  1889,  to 
li«  jiTcMDird  at  th*  twenty-aixtn  ordinary  general  moeting  of  th* 
afcanholdgn,  to  bn  hild  at  Ihn  Cannon •itriMt  Hotal,  tendon,  on 
Friday.  Fnhniaiy  14tli,  1890.  at  hilfpant  1  o'clock  in  the  aftflmoon, 

Tbc  anncicd  accoiinta  ihow  the  net  piolll  (or  tha  past  year  to  b« 
^7.748.  9».  Id.  Aiidicy  £25.087.  17».  7d.  btought  forward,  and 
d«dtictui8  £20,800  iutunru  dividead  paid  ia  Jidy,  tfa«T«  nmuiu  a 
diapoaaUe  balaue*  of  jC62.036,  6a.  Sd.  TUt  Dinetora  rMOmtscnd 
tha  diatributjon  ol  a  Jividoud  ot  IC*.  par  aluro,  free  of  ineoui* 
tu,  aMwuntiDg  to  £30,800i  naViug,  wllk  Uia  titarlm  divi- 
iltnd,  a    loUl    paytuMt    tar    tha   yaat  ol    10    p«r    wat.,    and 


leavtns  £11.236.  6a.  6d.  to  be  carrieil  lonranL  Tie  Conipany'a 
KMieral  tiuiinnu  brui  bpon  well  matntainod ;  and  tfae  laying  of 
th«  800  niilf4  of  cable  mrDtioucd  in  the  lait  rcjioit  nra*  )tic«eMfally 
Fompltted.  At  (Ka  initintioa  of  [inpriaeiplod  ujtat«n.  almsit  all 
the  botnpany'n  wfirkpi^oplo  wnnt  out  on  alrike  in  tfta  midjb  of  Sap. 
titm1]et.  and  rrmainvct  otit  frnin  10  ta  12  wneka.  The  reanlt  to  tlium 
vra*  till)  loM  1)1  atmnt  £20,000,  wlikh  Ihiiy  would  havn  rocejvod  ia 
w»|jw.  Th»  low  to  the  Cwmpanv  wm  but  small,  u  otbur  niiaiui  wbio 
Bvnilabic  for  tho  oseoution  of  ordun.  For  tho  groaCer  ooiivcDi^ncci  of 
tho  Comnattv'H  honiniw*,  freehold  preiniiH  havo  booa  purchaaed  in 
Livarpool  adjoining  thoao  hitherto  ocoapitd,  the  U^  ofwhioh  rtina 
out  in  thn  pnwpnt  ynnr  ;  and,  io  coiuidaratiQn  of  umtandad  leaaeat 
a  rfdticivl  r*Dt,  the  prcrniMw  in  Otnoon-atroet  havo  bMS  T««rru|[ad 
and  Rrrally  injivrovod.  anrt  fltteil  with  electric  lighl.  The  Company'! 
worlu  and  iijai;liinory  are  In  cfEcieiLt  noiking  oraor.  Mr,  Silver  ajid 
the  UoD.  Beury  Martbaia,  ih*  dlreeton  miring  by  rotetloa,  oAr 
tkeaiM>lre«  for  n^-oIcotioD.  The  aflditor,  Mr.  Weise,  rotiXM,  and  ia 
rft-aligible. 

BJ.U.NCE  SaEST,  Deo.  81,  1889. 

Capital  aiui  LUMOtin. 
Dk.  £         a.  d. 

Amount  of  aetbotiMd  aharv  vapIUl    812,000    0    0 

Share    capital —Amonnt    aubwribed    and    paid 
authoriiediiauL- of41,600  aharator£10  each.   .. 

Mortsage  debenluraa 

Rueurro  fund    

Stuaumn'  maiittonance  fund ,. 


IXibCs  awinjf  by  the  Coiupaoy 
Unaltlned  dlvldeads 


Ptopoaed  dipidend,  S  per  <wnt. 

Amount  oarrisd  forward  to  1890,  aa  below. 


416.000 
200.000 

975,000 

5.000 

36,887 

.^7 

90,800 

41,236 


^993.960  12  4 
A$$rU  ti-nd  JSxyciulitiirt. 

Ok.  £       a.  d 
Frcohold  land,  huildiiiKV,  and  machinery  at  Silvei- 
town  and    at  Ptnitui'  BMUinoiit,  and    Bteamsbipi 
"  Silvertown,"    "  DmU,"    "  International, "  and 

•■BiiM»nBuF" 465,640    4  7 

Freehoid  prniniiiM  at  Liverpool,  and  ex|ienditiira  on 

Caiinon-strorC  nriniivca 19,000    0  0 

D«bla  owing  to  the  Oompaiiy   66,917    0  10 

Cut)  with  bankcn,  in  hand,  and  ondrpoait ...  66,983  18  7 

Hill,  tesnivablo  3,663  18  0 

Stcck-id  t(Kle(ineliid!Df:  120  mtlei  of  cable}...  _ 210.003  19  9 

IlBbenturDt  and  iihariui  lii  uUior  uuriijnniiu 43.290  10  0 

Cash,  Block,  te.,  at  i'etwu  and  other  Bgonoiea 142,061    6  7 


£993.960  12    4 


FBCrtT  JLXD  LOM  AoOOirXT  TUK  T)I>  VXAk  EXDIXO  31ST  DtCZtLAZA, 

1689. 

Db,  £    a.  d 
Salariwi,  iniertat,  nut,  ratM  and  Uxw,  rapain,  and 

gBnetnl  ri[i«iiMa 63,696    3  7 

Bod  dftbta 1,774  14  I 

lueomu  tax    - 1,477    5  8 

Dnpreciiitrjn  wriiton  off  buUdlugi  and  macblnei;  and 

»team»hii)"InteTtDiltonal"-.., - 23,967  16  6 

Direotore'  reniunciatioD  [minimnm) ...  . , 2,000    0  0 

Balance — profit  foi  tho  year,  oartiod  doiru  69.643  14  1 


Intaiini  dividaBd  of  5  per  cent,  paid 


inJttly £2aa00   0    0 

PropooM  dirideod  of  6  per  oeot 20;800    0    0 

Balance  to  U  carried  forward  to  1800 


£143,468  13  11. 
£    a.    dr 


Cb. 


41.600    0 
41,236    6 

X82,836    6    B| 
£        e 


Orw  profit,  after  charging  mmuiaMOO,  bnt  inGluding 
IctorMt  and  profit  on  debentntet  and  aharoi  in 

other  eoiiipaaioa £141.458  13  U' 

Amount  racovctDd  for  [lalent  infringement  [balaaoe]        1,000    0    0 

£142,468  13  11 

BalancobtoQKbt  down  ........ £69,542  14    1  £      a.    d. 

LeM  additional  ramaaatation  doe  to 
Directors  aft^r  payment  of  10  per 

c«iil.  to  ihareholdon 1.794    6    0 

57,748    9    1 

Amount  brought  forward  from  1888  25  087  17    7 


£8^836    6    8 


REPOBT  OF  THE  DUBUN  SPECIAL  COHIUTTES. 


The  following  ia  the  report  of  the  Special  Committee  r*  «lmitrta 
lti;htinK,  rticominandinx  tbo  appoinloiont  of  an  electrical  anpcrin- 
ttniloat. 

To  tho  Right  Hon.  the  Lord  Mayor,  Aldermen,  and  Burgeetee  of 
Dublio, — Your  oomtoittee  beg  to  r*in*«t  the  eanction  o(  Ui«  Ooasal 
to  the  appointmtat  ef  an  aleomeal  auperintendentt  at  a  aalaTy  of  £300 
a  jaw,  with  an  iaor«ffl«atd«p«iidiDg  on  tUa  endeaey  and  the  auooea 
ol^tha  woriji.   Your  committee  propoea  that.  In  aceonianct  with  ib4i 
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report  o(  the  whols  Iioum  nf  Janaarf  26,  1B87  (No.  16}  tii«  offioo  to 
b«  anrxitnltftl  xliiOl  ba  und*r  t1i«  oontml  af  th«  boroiigh  RurrtT'ar,  wtia 
■kkll  tiAVB  ih«  Mintre«(>oanlittJi;  for  thn  dimhuge  of  his  rlntiM  by 
tbls  offioei  u  lis  hu  in  t1i«  com  arthe  amisiftnt  eoglncen  &Dd  olher 
otBcsra  In  cW|cc  of  worlu.  Your  ooiumltteo  tra  Htiafitd  that  tliia 
»rr»ugflm6nt  will  cooluco  to  the  (npld  and  Bfttisfictory  otitiif>l«lioii  of 
tb*  ueciuurj  atnwt  weika,  and  teuu  Ut  utiutkiti  Uia  cuunuLUstioa  of 
tb<  admioiitntiou- 

Baviog  rogard  U  th«  larg«  atfrand itiir*  about  to  ba  *nter*4  on,  it 
it  MMQtULt  that  tb«  Corporation  iliould  hove  eoinpetont  Uohnknl 
kDonrltitite  a*  atUble  in  the  Mlectlon  o(  B[)i)liaticoi.  Mm  deter  mi uacion 
hctwcicti  tliffectal  uioUw  uf  carrying  out  wurka.  and  the  ftrrkii};«menb 
of  contrikrU,  ami,  under  tliMc  drciimitancea,  yuur  cainuiiMeD  t>e|{  ta 
noonnnoiul  thot  BU<jlt  at'paiutmocit  be  doalorei  HMCaiar;  ;  and  m  the 
Board  of  Trade  liat  deci^ci  that  the  liMiia«to  iup[>ly  cleetrnt>- fur 
private  ipurpoias  »hill  runoonciirrantlv  with  that  for  public  pitrpQ»on, 
your  comiuitLee  beu  lo  rMinuitioud  tUat  the  awoiutuieut  I«  mailu  by 
Oouncil  at  Iho  earliMiC  praolicabla  dato ;  and,  iiioauithilo,  that  thn 
icquiiito  itcpB  be  takea  by  jonr  oommictoe  to  {nviUt  cundidato*. 
niomine  tlicir  <]u>liGcBtaoiii,  nniI  nibniit  roauniiiiondatioQi  tlitrooa  to 
Couneil. 

At)  which  your  e-omoiittee  aubmit  a«  their  report,  thia  &2nil  day  of 
jMoarj,  1890.        

NEW  COMPANIES  REGISTERED. 


rmUun    Uvotrlo     Llstit  C«mpMir,  LlmJMd. — A  Com^ianT 

nndcr  lliia  titlo  Iiu  boon  fuvmded  Tor  Lhe  puipoM  of  supplying  tlec- 
tricity  hath  fur  public  omd  ;>ilvBle  ti^liLitig,  lud  also  ua  motivo 
Mwor.  in  the  tuwu  of  Farvham  and  it*  vicinity.  Tho  oanital  ta 
£5,000  IS  abarot  of  SI  oanfa,  of  wbieh  1,600  or*  bow  ofTorod  for  nib- 
aari|i[ian. 

MatoAl  ToUpheoo  Compkay,  LImltoA. — Bettered  Hy  Row- 
elilfi'*,  Rawle,  ird  Co,.  1.  n«iford-row,  W.C..  with  a  capitd  of 
£100.000  In  ilO  stiaiM.  Object:  to  carry  on  any  bojinsM  relating  to 
lolnphouM  or  telspbons  apparatus,  or  any  builaMi  which  may  bo 
4drai]t«geuui)y  caitied  ao  Inennltli.     Tlie  first  subocrilMn  are  : 

Shvoa. 

W.  D.  ProranJ,  9,  Bridge -atroet.  Wtntuiiii»t« 1 

0.  liable.  100,  Portland- street,  Haaoheator    1 

H.  T.  Gaddura,  67.  Broern-Btfeet,  hUneheatn I 

K.  Oiilhrio,  71,  King  Ktttut.  Haaelientiir  1 

W.Thompitin,  79*.  I'ciiiurwiii.m't,  ManebMtai I 

W.  Haltiaon,  105.  CrinceBantevc,  Mandieatsr 1 

E.  A.  Ilaguo,  6.  Pickimnti utrKcl.  Maiinheator 1 

W.  Wadfworth.  4.  Albert  .^mrc,  Manoh<«Ur. 1 

A,  Fonot,  Host  Town,  Manoliealat 1 

Thervahall  not  be  ]«ra  than  lin  oor  more  tlian  16  Dlrcctnr*  ;  die 
fint  Lo  br  •p|>oliiU'd  by  the  sabacribon  to  th«  memnraiiiltiiu  of  an«o 
dKtioa.  QualiGcation.  10  >harai.  Heiniiijoratioii  to  IheiUlontiiuodin 
Itenoral  iiiuvliii|c. 


CITY    NOTES. 


CIWBxe  of  Addroaa.— The  ullii-ei  of  tha  CoinmBmial  Telegmm 
BoTeani  hava  beeti  rntiHitnl  In  11,  TokonbouM •¥«»!.  The  Com- 
tnaroial  PrMa  Trb'^ratn  lltirraui  bke  born  roiiiovoil  lo  5,  Ooptltall- 
chambon.  TeleRriipli-jtrert,  K,C, 

WMit«ni  and  BrftsUl&n  T«l»cr«pli  ComiMay,  Uinlt«d.— rii« 
recripl*  for  tltc  wouk  ended  ftbrmiry  7,  aflor  Jtilu.:tiiiK  ibe 
fifth  of  th«i  Ki'OB  receipts  payable  to  the  London  P  latino -Brazilian 
TeltKrapb  Compauy,  Liuiited,  nere  £3,004, 

TatoRrApIt  Consiraotlo))  uid  MAlnMti*noo  CompkBj,  LimlUMt. 
Snbjei^i  lo  till!  audit  ol  the  aci:(JUiit3,  the  ItireoLura  of  tine  CojiiiMiiy 
prap<>i«  p*)'"!!  "  dividend  O'f  16  i>er  cent,  (£1,  16fi.  pecelisre),  in 
addition  to  the  6  per  sent,  already  paid,  niakln^20  par  oent.  for  tho 
year  ISSa 

IndiA  RabMr,  OottA  PcmIul,  aad  Ttisgnkpta  worka  Cmb- 
puty.  1.1ml tad.^ This  C{>inpa[iy,  in  thn  r«pott  for  tli?  year  endinj; 
Dwemtier  31,  abow  a  net  j-rufit  of  £57.748.  Adding  £25.087  brjUfiht 
foneaul,  aud  dedrnttU);  £20.800  Interim  dividends,  ibcriu  ttiiialuH  a 
diapowblo  balance  uf  £62,036,  out  of  which  they  Kuumuiciid  n  (Liii- 
detid  of  10s.  per  ahare  (Ui  frtv),  makliiK  u  tutal  for  Ihti  year  uf  10  per 
cent.,  and  leaviog  JW1,236  lo  be  corried  forward. 

Bntab  KloetTlOkl  Enclnoarliic  Compeuiy.— 1'he  Uinulora  have 
d«dd«d  to  pay  an  ititrrini  dividend  uuou  Cho  jirefeTenoe  oIimw  of  Ibe 
abon  Conii-atiT.  and  warrauta  for  a  airidend  on  thcat  tttara*  at  the- 
Tate  «f  6  per  cent,  per  annu  a  from  AitKU*t  10,  1689  (the  data  ot  the 
rogiatration  of  the  Compimy),  to  February  10,  ISdO.  will  be  issued  on 
the  Itt  prorimo  A*  llin  botvki  of  the  Catumiiy  will  not  b«  niado  up 
until  the  viat^  of  tho  ym-t,  tlie  IMroctnra  UefL-r  tlio  ijiiVKtioii  nf  a  divi- 
dend ou  the  ordinary  ehares  until  tho  complete  acconntM  are  bDfort 

IhCfll. 

CoBiDKnlaa  of  Uia  Mantb.— The  folluwiug  electriual  cuiupouics 
have  been  nitiatered  during  the  past  luootli : 

XleclTica!  l^jgiuuHtiuf;  Corporation,  Limited,  £6  shares    160,000 

Fowler,  Lau*;a>tt:r,  and  Oeuipauy.    Llniltod,  elecuicUu).  £10 

nhnrca .,...._ 22,000 

UorK&u's    Automatic    £loolrio    Signal    Syttem    Syudioatu, 

Limited,  £100  'batce 6,000 

Monte  Video  Tramways  Cemp&ny,  Limitsd,  £1  *htn» 100,000 

UntuMl  Telephone  Company,  Limited.  £10  abariM 100,000 

Norwich  Electrioity  Compauy,  Limited,  £10  >harat 50,000 

I/aimraMl    Sloctrie    XJiftit    Mid    Powor  Trual    Gorpoiation, 

£Jo,/tKf,  £]OMh*nm. , „„.  5,C00 


BnkalllAB  ftwbsuu-lBe  Talograph  CocnpaAf. — The  \ra&t  rtceipta 
for  chn  WMk  nn<.1ed  Ftbruary  7  amoiiiLtAil  to  £5,014. 

Elooulo*!  KoRlDeerlnx  OocpomtlAii.  UmitAd.— The  oapitA]  of 
thi*  Company  in  £160.000  in  29,600  ordinary  and  400  fuundeta' 
shares  of  £6  each,  ivith  £20,000  in  200  6  per  cent,  uortcsjte  deW»- 
tam  of  £1C0  each,  and  tliD  iMue  is  sunouaced  ol  16,W0  ordinary 
abarea,  tho  fonndura'  tbarei,  and  tho  debonturcs.  The  Corporation 
bail  been  formnl  to  take  over  a*  goltift  eoncnrns  (a)  the  biisiDeasof 
lUcjira.  J.  G.  Btatlnr  and  Co..  Lirnitnil,  clcltrical  and  K«"*T>lsnSl- 
iieorj  and  ironfouniletv,  with  Cbeir  freehold  atid  leBMboId  propertiaa, 
their  works.  dooV.  and  wharf,  situated  at  Went  Drayton,  and  their 

Elaut,  itock.  potoats,  and  goodwill  i  aiid  ((>  the  business  of  tbo  United 
tMtrical  Knginoring  Oompany,  Limited,  electrical  on^eora  and 
rvnitraetom,  including  th*  ri^htJ  and  patoats  of  that  connpany, 
togi'thnr  with  thnir  IiMUfibnld  prstntHiB,  works  in  Lambeth,  and  tiioir 
plniit,  Itock,  sod  goodwill.  The  purchase  price  is  fixod  at  £26,000 
for  each  concern. 


■ 


PROVISIONAL  PATENTS.  1890. 


1784. 
1S22. 

1B67. 

1878, 

ai39. 

2060. 

2091. 

2106, 
2110- 


FE*KV*By  J. 
ISUproremoDta  In  Mid  ooDOoatofl  wltk  ttw  pradBotlffa  of 
esone  br  moaas  of  elootrlolty.    Thomas  Aleiauder  Uarrett, 

29,  ^VJ■nuvJlI  K*'^i'''i'i  Kpinuifitoii,  London. 
ImproTomoata  In  oloDtrloally-AOtntttod  whlstlea,  tram- 
peta,  and  tiorns,  and  In  ep«alUng  tubes  for  donioatlo  and 
btutlncsa  QMi.  for  boUla.  for  train  latoroonunnnleaUoa. 
and  otbvr  pnrposea.  Ju»Bph  Leo  77,  Chanwry-lnuu,  Urn- 
don. 

FXBkUAXT  4. 

tinpr«TemeDta  In  «l««tiioal  oondmlta  and  eondnotoca. 

Jrtliii  Aliiiiiiid.:r  HoMullru,  9,  Warwick  iM,urt,  llij{h  Holboni. 
ImproTomenta  in  oteotrlo  Insnlatlng  oompoondn.    James 

II.  WilhniiK,  18.  Ku^-'kin^fluru  street,  Strsixl,  London.     (Com- 

pleli^  ipctttitati-in.) 

Fedbl-aev  G, 
An  antomatlo  alaotvlo  t«nip«nttiT«  alarm.     Maris  Uenti 

Leonids  ilougaull,  IB.  Ituckingham'StrDot,  Straci'l    London. 

iBwrAVOBientB  In  dewleaa  far  nalaadlaf.  re^uarglng.  and, 
relondlnc  elactrte  oar  atorag*  battcrlea.  Jauob  Cli^aMr 
ChainlierUm,  23,  Soiillunii.doii-Liuilihiiy",  Miiliile«nr,  (Dats 
oijiiliM  for  uikIm  ^>lU^nla  KfX  1883,  .■ifclinii  lOS.  lOtli  July. 
1339.  being  ilstv  uf  upijliuad'jli  in  United  .Slolvs.l 
Improvementa  tn  »o«aindarT  bntcarlea  and  platan  «r 
alemanM  Uiarefor.  WUlisui  PliilliiM  Thoiupann.  6,  Lord* 
slrctt,  LivcipuoL  [The  Uibioo  Klectric  Compoiij  of  Buropci 
J'roiii'O.  J 

[mproTomeata  In  or  oonneoted  with  awdtohaa  for  ooalrol- 
llsg  sleotro-motOTW.     Charlta   Tlionia.i  Whilmorp  and  Wiu, 
Hopkin  Akcalof.  fi7.  Chancery -lane,  Landan. 
Improvemonta  In  the  preoaas  of  treating  lnoand*e«eatn. 
Csrt  U^llwik,  46,  Linooln'6  iDLi-tL(ld>i,  Loriilon. 


SPECIFICATIONS  PUBLISHED, 
1869. 
4S9.  Aato|p-n,plilo  tetegrapha.      Myall.     8d. 
1166.  Testing  elootrto  oondnotora.  .  Lon-rie  and  Hall,     Qd. 
2544.   Beoonitary  bntterlea.      DcukIuii  and  LSmitb.     6d. 
'liAil.  DeotrloAllr  drlvrng  veUoloa.     Elwell  and  iitarley.     8ii. 
2694.   Klootrleiil  roslalanooa     tlooldon  and  Evvrahtd.     8d. 
5402,  Metering  elootilo  oaergr.    Scott  auJ  etticn.     8d. 
3S44.  mootrloal  dlncntnitlon.    Tliompioii  ( WesLinghouBO  Bleotrlo 

Comiiany,).     ftl, 
'1075,  Blootiion]  tn&smlsalon,     Imniiich.     5il. 
4B83.  Kleetrieal  swltota.     HuwiLrd.     6d. 
6063*.  BlentMe  aparb  mpetiring  appUaaooa.    I^ke  (Thomson. 

bd. 
11661,  Tbenno^lootrlo  batiorloa     Hn«lMtr  {Meatsm).     Bd. 
1614S.  Eleotrto  coupling*.     :>tudte.     6d. 
19892.  Wetdlng  metal  by  eleotdolty.     Kimlcr.     bd. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


irame 


AnAlo-Americau  Brush  „ 

—  rref.     

India  Rubber,  Outta  TdioIu  k,  Tolegrafli  Oob 

HuunfttfHouao 

Hetri>jKiliuu  Blootric  Sapp^    , 

London  Eleolrio  S<kpply     , .u,..u.. 

Swan  Daltod 

TulesrapU  ConstraotioD 

-  Oi  1B89 

National  TolaphoBO 
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NOTES. 


^ 


Cracow. — A  Vienna  tirm  hiivo  obtained  tlia  contract 
for  lighting  the  town  of  Cracow. 

ExlUbitlon  at  Ue^. — A  national  and  int«rnatioiiEl 
dxhiUtiun  will  he  opened  at  LieL^e  in  June,  l^dO. 

Vienna. — A  new  woifaa  for  the  maiiuf&oturd  of  cables 
bna  been  erected  nt  Vienna  by  Messrs.  Siemens  and  UaUke. 

Sprasne  Motoni  In  Japan. — The  rhiladelphia 
agents  of  the  Spnif^uc  Comiiany  wo  equipping  two  street 
can  for  an  electric  railwaj  in  Japan. 

Edison  •  Lalande  Battery. —  The  Edison  -  Lalando 
betlei'y  i«.  it  h  stated,  a  great  Buccess,  and  over  1,000  cellfi 
have  been  put  in  use  since  December. 

Eleetrio  Traotlen  in  Russia.— The  tramway  com- 
pnuy  of  the  Corpa  Forestier  Line,  St.  Petershnrg,  are  intend- 
ing to  replace  stoam  tnutiun  by  electric  traction. 

Bmssela. — The  Soci6t6  do  rGlcctricitt^  hnve  addressed 
a  letter  to  the  Comiuaiiul  Council  ddmiuiding  a  new  award 
in  the  distribution  of  electric  iighting  ooaoMlioaa  for 
Brusttls. 

Bamaltty. — It  must  not  bo  forROtten  that  the  time  for 
servditig  in  tenders  for  the  electric  lighting  of  Barnsley,  as 
will  lie  seen  from  the  ndvertisoment,  oxj)iroe  on  next  Friday, 
28th  Febraary. 

WestinghooM  Aro  System.— The  Weetinghouse 
Electric  Company  baa  sent  a  1 25-light  arc  dynamo,  West- 
inghouse  new  arc  light  system,  to  New  York  City.  The 
machine  will  run  in  connection  with  convcrtors,  and  the  flat 
carbon  lamp  wilt  be  used. 

The  Institution. — Mr.  Swinburne's  paper  on  "The 
Theui'V  of  Armuturo  Reaction  in  Dynamos  and  Motors " 
read  before  the  Inntitution  of  Electrical  Knginoore  on  the 
I3th  ingu,  was  disciia«Gd  conjotiitly  with  Mr.  Eason'fl 
commumcation  on  "Some  Points  in  Dynamo  and  Motor 
Design  "  last  evening. 

Tolosraphingr  Uoney  Orders.— The  system  of  tele- 
graphing money  orders  seems  to  have  provod  a  auccossfal 
experiment,  and  the  fost  Otiice  nuthoriUos  announce  that 
on  and  aft«r  March  Ist  the  system  will  be  extended,  and 
will  apply  to  oU  ofiioctt  at  which  telegraph  and  money 
order  busineas  is  tranaactdd. 

Switoerland. — The  public  electric  lighting  of  the  town 
of  Locle,  Switzerland,  will  Lake  place  on  the  Ist  March. 
The  work  of  construction  is  now  being  rapidly  pushed 
forwanl.  The  motive  power  is  obtained  from  turbines; 
the  electric  plant  is  being  supplied  by  Messrs.  CuoiioJ, 
Sautter,  and  Co.,  of  Geneva.     The  coat  is  about  £12,000. 

Orertiead  Wires. — ^Tbe  Sanitary  and  Parliamentary 
lills  Committee  of  the  St.  James's  Vestry  submitted  a 
report  recommending  the  Vestry  to  petition  against  the 
London  Subways  and  Overhead  Wires  Bill  of  the  London 
County  Council,  with  a  view  to  the  insertion  of  cUudbs  for 
the  removal  of  overhead  wires  within  some  period  to  bo 
specified  by  the  Bill.     This  wae  carried. 

Kensington  Uap.— The  Kensington  and  Knighla- 
bridge  Company  have  issued  a  map  of  their  district  with 
the  honses  fronting  the  existing  msins  co]<Jiire.l  red.  The 
nup  ehowsalarge  amount  of  pn^resa  in  what  is  one  of  tho 
Iwst  districts  of  AVost-end  London,  and  the  issue  of  a  map 
will  no  doubt  .lerve  to  forcibly  improas  tho  inhabitants  of 
the  useful  fact  that  electricity  is  now  at  their  very  doors. 


Centra]   London  Bleotiio  Railway. — At  the  St. 

James's  Vestry  it  was  resolved  to  (tetiuon  against  the  Bill 
of  the  Central  London  Railway  unless  tho  promoters 
agreed  to  the  insertion  of  a  clause  requiring  the  company 
to  pay  to  tho  London  County  Council  a  subBtantial  sum 
for  street  improveinent^  in  coosideration  of  their  beiog 
allowed  to  cxinstruct  the  railway  under  the  public  thorough, 
fares. 

Donbrava  Direct  Corrent  Transformers. — A 
central  station  is  to  l)e  erected  in  Briinn,  by  MM,  ltart«lmua 
aad  Company  of  that  town,  on  the  Doubrava  transformer 
system.  As  tho  principle  of  this  system  of  distribution  is 
the  employment  of  direct  carrenu  and  condenaers  as  re- 
ducers of  current,  the  practical  result  of  whab  would  seem 
an  audacious  oxiKtriment  will  be  awaited  with  iitterost  by 
electrical  Qngineors. 

Lecture  at  St.  James's  HalL— Mr.  George  Offer  has 
arranged,  in  conjunction  with  tho  Calloon  Society,  to  give 
a  lecture  at  SL  James's  Hall,  Piccadilly,  this  (l-Viday)  even- 
ing, "  On  the  Action  of  Local  Authorities  and  the  Board  of 
Trade  in  connection  with  the  Supply  of  Electricity." 
Tickets  may  be  bad  for  any  etoctrical  engineers  who  would 
like  to  lake  part  in  the  disoussion,  at  31,  Budge-row,  or 
from  Mr.  Offor,  4,  Great  Winchester-street, 

Overhead  Eleotrio  Railway  throosh  Russia, — 

It  is  stated  that  one  of  tho  foremost  electrical  engioeets  la 
RuMia  is  a  great  believer  in  American  methods  of  eleetrio 
traction,  and  also,  it  would  seem,  of  American  vastness  of 
propoaals.  lie  has  lately  proposed  to  the  Ccar  the  erection 
of  an  elevated  electrical  railroad  from  St  Petersburg  to 
Harotsin,  a  distance  of  2,000  milea.  We  have  not  heard  of 
tho  Czar's  acceptance  of  this  imposing  proposal. 

The  Electric  Meter  Competition, — A  com|rotitioa 
for  the  be»t  types  of  electric  meters  has  been  held,  as  an- 
nounced some  time  ago,  at  Paris.  Tho  rosult  of  the  oxami. 
nation  ol  the  spoi^mons  submitted,  undertaken  by  the  must 
cumpotenLeleutricians,  engineers,  profossois,  and  muiiici|iul 
councillors  of  Paris,  ia  not  yet  officially  made  known,  but 
it  ia  stated  that  the  premium  of  2,000f.  has  b«en  awarded  to 
the  Cauderay  met«r,  and  that  of  l.OOOf.  to  the  Brilli*  meter 
without  mentioning  the  otliera. 

Canadli. — A  Brush  alternating  incandescent  plant  boa 
been  installed  at  lUrrie,  Ontario,  and  is  remarkable  .-ui 
being  the  Hrst  and  only  one  ss  yet  in  Canada  using  3,000 
volts  and  transforming  down  to  100.  Canada  would  there- 
fore Euem  to  be  a  happy  hunting  ground  for  some  of  our 
more  enterprising  electrical  engineers.  The  plant  men- 
tioned has  been  very  successful,  some  SOO  lamjie  having 
been  first  connected  and  a  further  plant  ordered  for  1.000 
lamps.  A  waterfall  five  miles  from  the  town  supplies  the 
power. 

Hallos  Centrales. — There  is  one  thing  a  municipal 
station  should  not  do,  and  that  is  stop  working  when 
wanted.  This  is,  however,  what  happened  lately,  acconling 
to  the  French  papers,  at  tho  Hnlles  centml  station,  to  the 
great  disgust  of  the  market  folk,  who  had  hoped  to  have 
done  with  the  gas.  Through  the  negligence  of  a  stoker 
tlie  boiler  pressure  fell,  and  tho  engine  bad  to  be  stopped 
while  steam  was  again  got  up.  The  question  of  introducing 
accumulators  to  complete  the  equipment  of  the  station  is 
being  suggested. 

Station  LiKhtiner. — The  company  Chemin  de  Fer  du 
Nord,  France,  has  not  been  able  to  arrange  satisfactorily 
with  tho  gas  company  of  Wazemmes,  and  Ima  decided  to 
erect  its  own  electric  lighting  apparatus.     Thia  decision 
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deprivea  tbe  gas  company  of  one  of  its  brgest  eiulomors, 
for  the  coiHiimpticn  of  the  railway  company  was  over  five 
million  cubic  feet  [Mr  aanum.  Little  loiues  such  as  those 
ace  more  than  n  gas  company  can  afford  to  have  continued, 
uid  tDutt  roBiilt  in  an  active  state  of  adaptation  to  other 
piir[)Ofles  cn  keep  a[t  the  demand. 

Artiatio  Fittings.— Wo  paid  u  visit  to  Mosars. 
Faraday  and  Son*'  *hoTPToom8,  Bcrnorit-9trc«t^  thia  week, 
and  insfiected  a  number  of  new  and  very  pretty  electric 
fittings  by  this  firm.  They  are  very  busy  vfith  \Ve«treiicl 
installations,  and  ure  preparing  a  new  outalogue  of  fittings, 
wliicfa,  however,  will  not  be  ont  for  some  time.  Thoao  who 
wisb  to  SCO  the  nowost  artistic  fittings  ahould  therefore 
call.  While  in  the  district  they  should  also  call  in  and  see 
the  additions  in  new  desif^ns  of  ctit-glasa  electroliers  of 
Mesiirs.  Ofller  and  Co.,  in  Oxford-street,  who  have  some 
vary  elaborate  and  handsome  fittings. 

BandlKwk  of  Medical  Bleotrlclty— We  h^vo  re- 
coivfid  n  copy  of  "  A  HatidtMwk  for  Operators  in  Modicul 
Electricity,"  by  II.  Newman  Lawrence,  A.I.EE.  (Goo.  Gitl 
and  Sons).  It  aims  at  supplying  useful  date  -ind  hinto  to 
nurves  who  have  to  wo'rk  under  medical  men.  It  gives  in- 
structiona  in  the  treittment  of  batteriea,  short  oxpUnaticn 
of  terms  and  instriiments,  and  tables  of  bones,  nnd  diagrams 
of  motor  points,  inusclas,  and  nerves  on  the  human  body. 
This  little  bnolt  is  arranged  on  a  scientific  basin,  and  will 
serve  boooablc  such  benefits  aSKccniefromtho  application  of 
electricity  to  the  human  body  to  be  studied  and  applied  in 
an  intelligent  manner. 

Zig^Okg  Lightning  Floataes.— At  the  monthly  meet- 
ing of  the  Koyal  Motcorological  Society,  a  paper  was  read 
on  "  All  Optical  Feature  of  tie  Lightnin;;  Flash,"  by  K.  8. 
Unice,  M-A..  F.I{.Mct,Soc.  It  has  been  stated  in  the  report 
of  thoThundarstomiCommittcuotthoKoyal  Meteorological 
Society  that  there  is  not  the  stightOBt  evidence  in  the 
photographs  of  ligbtfiing  flashes  of  the  angular  Kigmg  or 
forked  furms  cotumuuly  seen  in  pictures.  The  author, 
however,  believes  that  this  is  »u  optical  reality,  as  the 
clouds  on  which  the  projection  of  the  flash  is  cjisi  are  often 
of  the  cumulus  type,  which  afford  an  angular  surface.  In 
sup|>ort  of  thiit  theory  ho  exhibited  tome  lAritcrn  slides  of 
lightning  playing  over  clouds. 

Proposed  New  Atlantic  Cable.' — A  petition  has  been 
prcscntd  to  the  Pominion  rurliamotit  on  behalf  of  a  number 
of  prominent  Canadians,  asking  for  their  incorpomtion  m 
the  Canada  Cable  Company,  Power  is  asked  to  construct, 
equip,  work,  maintain,  and  operate  a  submarine  electric 
telegraph  line,  from  a  point  in  the  United  Kingdom,  across 
the  Atlantic  to  a  jwint  in  the  province  of  Quebec,  on  the 
north  shore  of  the  St.  Lawrence,  through  the  straits  of  Belle 
Isle,  and  to  connect  the  same  with  the  telegraph  system  of 
the  Dominion.  It  is  raid  that  the  prujKisod  cumpuny  has 
sufficient  oapitftl  promised,  twth  in  Brtgknd  and  Canada, 
and  that  as  soon  as  the  Incorporation  Bill  is  passed  the 
work  of  construetton  will  be  begun. 

Exhibition  at  the  Palais  do  I'lndastrie.— Another 

Paris  oxhihtlion  ?  ft  would  Hcom  so,  though  not  in  the 
famous  Chamfia  do  Mars.  It  is  announcal  that  tbo  Society 
Kationale  des  Sciences  «t  des  Arts  IndnstrieU  are  pre|Miring 
an  international  exhibition  in  ihe  Palais  de  I'lndustrie, 
which  will  bo  open  this  year  from  July  to  November.  The 
eighth  group  will  comprise  electrical  indiutrles  divided  into 
two  gron|iis :  electricity,  which  will  receive  batteries,  ac- 
aimulatora,  dynamos,  and  apjNiratUB  for  employment  of 
electric  power ;  and  tologruphy  and  telephony,  which  will 


comprise  apparatus  for  telegraphic  and  telephonic  oommuni- 
cations  aad  allied  mibjecte.  The  executive  offices  at  present 
are  at  1,  Passage  des  Petits-Peres,  Paris, 

London  County  OoonoU  Appolatmenta.— At  th« 

meeting  of  the  London  County  Council  on  Tuesday, 
the  question  of  the  ap[>ointment£  of  electrical  inspectors 
was  decided.  The  Highways  CoiBmitt«e  reported  that 
they  had  procoetiod  upon  the  resolutions  of  tho  Council  of 
December  S  last  tu  to  c^rtaiu  appoiiitmente  in  the  engi- 
neer's de|)artment,  and  they  recommended  that  Mr,  W. 
Aniot  ahould  be  appointed,  at  a  salary  of  X200  a  year,  to 
discharge  the  duties  of  an  inspector  under  tho  Bloctric 
Lighting  Acta  and  other  duties  ;  that  Mr.  A.  Champion  he 
appointed  at  a  salary  of  £3.  3s.  a  week  to  supervise  ths 
works  ;  and  that  Mr.  J.  .Somors  be  appointed  in  the  cngi- 
ueer's  department  at  a  salary  of  £2  a  week.  In  each  casa 
conditions  were  made  that  no  other  work  was  to  be  done' 
by  the  i)er«on  appointed,  nor  was  there  to  be  any  claim  for' 
pension  on  retirement.  These  ncotnmoudations  w«r« 
approved. 

Ovorhoad  Wiros  at  QUtsgow. — The  special  com- 
mittee on  overhc.id  electric  light  cables  and  wires  appointBil 
by  the  Glasgow  Council  reported  that  at  a  meeting  of  th' 
committee  on  7th  February  the  clerk  »ubmitted  correspond- 
ence with  the  Board  of  Trade  and  with  Mosara.  Muir, 
Muvor,  and  CouUon,  Limited,  in  regard  to  overhwd 
electric  wires  in  the  city.  On  behalf  of  tho  Board 
of  Trade,  Major  Caniow,  E.E.,  electrical  adviser 
of  the  department,  had  inspected  the  instatlatiou. 
Major  Canlew  reported  that  this  was  one  of  the  best  instal- 
lations ho  bad  yet  econ,  Tho  insulated  wire  used  is  well 
up  to  the  standard  of  regulations,  which  have  been  gene- 
rally complied  with,  except  in  a  tew  uosos,  in  which  he 
recomuiended  slight  alterations.  The  committee  were  of 
opinion  that  they  had  discharged  their  duty  whoa  they 
called  the  attention  of  the  Board  of  Trade  to  tho  matter, 
but  it  was  thought  that  it  might  be  better  that  the  com- 
mittee should  be  continued  in  order  that  any  questions 
might  be  considered.  This  was  adopted,  and  tbo  committee 
was  continued. 

Royal  Instttatlon, — Lord  Kayteigb  commenced  %. 
series  of  seven  lectures  on  "  Klectricity  and  Magnetism  "  at 
the  Royal  Institution  on  Saturday  afternoon.  Several 
well-known  experiments  were  performed  to  explain  the 
etemenUry  facts  of  the  scieuce,  and  one  of  these,  though 
not  absolutely  new,  greatly  interested  the  audience,  as 
strikingly  exhibiting  the  remarkable  sonsitivoncse  of  th« 
spray  of  waterto  electrical  attraction.  A  tiny  jot  produced 
a  miniature  fountain,  the  projected  stream  naturally,  as 
usual,  breaking  off  into  a  cascade  of  separate  drops.  Lord 
Itayleigh  slightly  oloctriliod  a  rot!  of  gliuw,  and  at  the  dis- 
tance of  pruWbly  three  yards  presented  the  excited  end 
towards  the  fountain,  Instantly  the  dro{is  coalesced,  and 
foil  in  a  coiitiimoua  unbroken  line.  Yet  the  same  rod, 
brought  close  to  an  electroscope,  scarcely  moved  the  gold 
leaf.  When  strongly  excited  the  glass  rod  produced  ths 
exactly  opposite  effect  of  repulsion,  and  tbo  falling  drops 
spi-eod  out  widely.  Some  such  force  as  the  Qrat  sbowo 
acting  between  contiguous  clouds  might  go  to  explain  the 
torrents  of  rain  which  ufton  itccompjiiy  lighbning-tlishes. 

Folkestono. — At  the  meeting  of  the  Folkestone  Town 
Conncil  last  wc«k,  the  town  clerk  reported  that  the  soli- 
citors to  Messrs.  Cromjitun  had  applied  to  the  Board  of 
Tiwie  for  a  provisional  order,  and  it  was  in  course  of  con- 
firmation.    The    committOQ    had    a  letbor   from    Messrs, 
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unl^ltlbJi  ikTing  thai  tb«y  had  bfl«n  to  lome  exp«n§s  in 
applying  for  the  said  proviidonn.1  order,  and  if  ihc  corrsc 
proposed  bj-  the  Corporation  wa«  nrlopted  it  woiild  only 
be  moDfly  throwti  away.  If  the  Council,  thoj  auid,  wouJd 
gi»«  their  coiiaeot  to  the  granting  of  tho  provisional 
order  thoy  would  un<lertako  to  consent  to  its  transfer  to 
the  Town  Council  on  ruceipt  of  £'2'2t),  money  laiJ  out  by 
Utein.  The  town  clerk  then  eaid  ho  thought  thuy  would 
be  fettering  themselves  hy  doing  this.  The  Mayor  remarked 
tlut  Mftun.  Crompton  wore  willing  at  any  time  during  the 
noxt  Mven  yean  to  tranafer  the  iiroviaional  order  to  the 
OorpomtioR  on  {laymonl  hy  tbcm  of  the  oxpenBce  incurrfld. 
The  comniittee  were  not  favourable  to  a  transaction  of  that 
kind  becaose  they  would  have  to  take  out  a  license  if  any- 
one  applied  for  the  electric  light  to  he  fiuppliod  to  thom 
{irivmtoly.  Mr.  Log^iii  was  under  the  impro&aion  thut  the 
oiKumttteo  had  decided  to  take  ovor  the  order.  Tho  matter 
was  eventnnlly  afijmiriiiuil. 

OIolM  Lishtninff  in  a  Control  Station.— The 
fi^lowtitg  remarkablo  occiirroDcois  reported  from  tho  central 
electric  lighting  station  at  Ponlevodro.  in  Spain,  a  report  of 
which  has  been  communicated  by  Ken,  E.  Caballero, 
muiagcr  of  this  stution,  to  the  Acadomy  of  Madrid.  On 
January  2nd,  at  9.15  in  the  evening,  with  a  clear  and  serene 
sky,  a  globo  of  fire,  of  tho  aize  of  an  orange,  was  all  at  on  ce 
obeeirved  to  fall  upon  the  electric  conductors  which  r-iJiate 
tbrougb  the  town  ;  it  waa  impossilde  to  say  how  it  fell  or 
whence  it  came.  Along  thia  jtath  it  progressed  with  a 
relatirely  ilow  motion  to  the  centrd  station,  destroyed  the 
distributing  ap^uiratus,  and  raising  the  armature  of  a 
cireuiubreaker,  it  Atruck  tho  moving  dynamo.  Under  the 
eyes  of  the  engineer  and  the  terriftod  workmen,  it  re- 
bounded twice  from  the  dynamo  to  tho  coaductors  and 
from  the  conductors  to  the  dynamo,  then  fall,  and  burnt 
with  a  loud  noise  into  a  multitude  of  fragments  without 
producing  any  accideal,  or  leaving  the  sUgliteBt  trace  of  its 
mystcriouii  nature.  During  its  evolutions  the  tights 
warored  in  the  town,  which  would  have  l>een  plunged  into 
eottplete  darkness  if  tho  coolncisa  of  the  electricians  had 
not  allowed  thentto  put  everything  in  order  again  in  a  few 
seconds  after  the  vuniGhing  of  th«  meteor.  Several  persons 
had  seen  the  hall  of  fire  before  it  penetrated  to  the  station. 

The  Electric    Motor  In   Breakdowns.— Nothing 

better  ilUiHtratOB  the  usefulnesR  of  the  electric  motor  than 
iu  application  in  an  urgent  emergency  such  as  the  break- 
down of  the  engine  in  a  large  printing  office.  Acaae  of  this 
kind  recently  occurred  inChica};oat  tlieestAblishmentof  the 
John  Morria  Oompnny,  where  tho  boilers  exploded,  not  only 
injuring  several  ]ioop1o  and  doing  other  damage  to  the  build- 
ing, but  completely  mining  the  steam  plant.  To  reoi^nise 
this  would  have  taken  at  least  a  month,  involving  loss  of 
coutracte  aa  well  as  time.  Kloctricity  was  therefore  eug- 
ge«t«d  and  decided  upon,  and  although  the  accident  hap- 
pened on  a  Friday  afternoon,  by  Saturday  night  a  40  fa. p. 
Thomson- Houston  motor  wa«  installed,  and  everything  was 
in  readiness  to  start  up  the  great  presses,  and  the  work  of 
tbe  establishment,  upon  the  arrival  of  the  men,  early  Mon- 
day morning.  This  40  Lp.  motor  performs  its  work  in 
every  way  juet  as  satisfactorily  as  did  the  steam  plant,  and 
with  an  entire  absence  of  the  danger  that  in  some  greater 
or  leas  degree  attends  the  use  of  steam  boilen,  and  the 
otlier  parts  of  the  nteam  plant.  The  motor  takes  u]i  a 
space  of  about  2ft.  6in.  by  4ft  6in.,  it  generates  no  heat, 
ia  practically  noiseloea,  and  on  account  of  its  automatic 
regulation  adapts  itself  to  the  load,  and  rune  al  the  same 
i|iMd,  no  matter  whetber  the  load  on  it  is  D  or  40  h.jK 


Kleotrioity  on  Bo«rd  Wwrships.— A  paper  b; 
S.  Dann  Greene,  lata  ensign  of  the  U.S.  navy,  on  the  use  of 
electricity  on  board  8hi|)e  of  war,  is  published  in  the  last 
<|uartorlT  rejtort  of  the  proceedings  of  the  United  States 
Naval  Institute.  Mr.  Greene  suggests  among  other  things 
thn.t  the  electric  motor  could  replace  auxiliary  engines  on 
board  warships,  and  enumoratcs  those nuriliaries  m  follows  : 
Steam,  air,  and  condenser  pumps  located  in  engine-room, 
both  for  main  and  auxiliary  condensers.  Steam  pumps  (or 
lire  purposes,  for  pumping  out  the  ship,  washing  decks,  etc.; 
bteam  reversing  engines  for  each  engine  ;  steamongines  for 
jacking  the  engines  ;  steam  steering  engine  ;  steam  capstan 
ongini^s;  blower  engines  for  producing  forced  draught  in 
the  iireroom  ;  ventilating  engines  for  ventilating  the  living 
sjiacea  below;  hniating  engines,  under  which  heaid  are 
included  steam  ash  hoists  and  hydraulic  ammUDi- 
tion  hoisbt ;  stcam-winchcs  about  the  decks  for  lift- 
ing heavy  weights,  swinging  out  boats,  etc. ;  steam  or 
hydraulic  tmining  en»ineH  for  largo  guns;  steam-onginoe 
fur  driving  the  dynamos  ;  steam-engines  For  working  lathes, 
drills,  etc.,  in  woiknhups.  Takeii  together,  these  anxitiariea 
will  aggregHte  40  or  50  uugiuea  on  a  large  ship,  represent- 
ing perhaps  200  b.p.  Tho  engines,  however,  are  never 
exerting  their  maximum  (lower  at  the  same  time;  hence, 
if  the  work  were  done  by  motors  not  over  60  or  70  per 
cent,  of  this  ZOO  h.p.,  allowing  liberally,  would  have  to  bo 
provided  for  in  tho  dynamo-room. 

The  Imchenetaki  Battery.^Tho  description  is  pub- 
lished of  a  now  battery  having  a  coosidordble  K.M.F. 
and  very  groat  constancy,  invented  by  M.  Imchenetzki. 
The  extennr  containing  cell  is  of  tinned  iron,  with  a  base 
of  cast  iron ;  the  interior  cell,  oi^ii  at  tho  base,  is  of  para* 
(fined  rardhcnrd  and  contains  eight  porous  diaphragms. 
Molted  |)araflin  wax  is  poured  at  the  bottom  of  the  lirst 
cell,  and  when  this  is  cold  the  second  is  introduced.  There 
are  thus  nine  compartments  perfectly  insulated,  of  which 
four  contain  sulphite  of  soda  with  plates  of  zinc,  and  the 
other  five  are  filled  with  chromic  acid  with  electrodes  of 
8|>cciaily  |>repiired  graphite.  The  interior  cell  being  a  little 
lower  than  the  exterior  cell,  two  flattened  funnels  ean  be 
[iliLceil  into  the  spaces  by  which  tho  two  aolutiona  are 
[xiured  in.  The  ticpiiJ  arrives  At  the  same  level  in  all  the 
cumpurtments.  At  a  certain  height  openings  arc  mode  by 
which  the  excess  liquid  can  How  through.  An  outlet  is 
mode  at  the  bottom  of  the  first  oell  by  which  the  whole  of 
tho  eom|Mrtnionts  can  he  emptied  by  the  simple  turning  of 
a  tap.  The  positive  electrode  is  in  compressed  graphite, 
with  a  metallic  gauze,  to  which  the  terminals  are  soldered 
and  coTcrod  with  purallin  w*x.  The  graphite  is  light  and 
very  compact,  ao  that  the  li<]uid  in  whieh  it  is  immemod 
does  not  rise  by  capillary  attraction  and  does  not  oxidise 
the  terminals  which  usually  happen-s  with  other  batteries. 
In  certain  type»  the  negative  polo  is  also  mode  of  graphite. 
The  E.M,F.  of  this  battory  is  2-12  volt*  or  08  volte  if  botb 
electrodes  are  of  graphite;  tho  internal  rusistance  is  0-Ot) 
ohms.  The  battery,  when  ehort-eircuiteil  in  itsell,  gives  a 
very  constant  ourr^t  for  several  hours  without  Uace  of 
[Hvlarisation. 

Eleotro-Harmonio  Sooloty.— Tho  next  concert  of 
the  Electro- Harmonic  Society  will  be  a  ladies'  night,  Friday, 
February  28th,  1890,  at  the  St.  James's  Hall  ReeUurant 
<Bitnquet  Room),  at  eight  o'clock.  Tho  following  are  the 
artistes  :  Mrs.  R.  J.  Uishop,  Miss  Kate  Heath,  Miss  Miiry 
Doughty,  Mrs.  T.  H.  Harrison,  Mr.  Bronl*  Bramwell,  Mr. 
Ronald  A.  Scott;  violins,  Miss  Edith  Doughty  and  Mr. 
T.  K.  Gatehouse ;  violoncello,  Mr.  W.  Stopnoy  Bswson ; 


ftt  th«  piunoforUi,  Misa  Rawson,  Atr.  Jtunea  Swin- 
burne, and  Mr.  Alfred  Izard  ;  musical  directors, 
Mr.  T.  E.  Gatehouse  »Ti<i  Mr,  Aribur  Thompson. 
Programnie. — Part  1  :  Piano  and  violin  duot,  '"  William 
Toil  "  (De  Beriot  and  Osborne),  Mr.  Alfred  Izard  and  Mr. 
T.  E.  GaUhouiso ;  8ong,  "*  Close  to  my  Heart"  (Milton 
WoUings),  Mr.  T.  U.  Uiu-riaon .;  eong,  "  Sunabirio  mid 
Rain"(Blumenthftl),  Mro.  K.  J.  Bishop;  pianoforte  solo, 
" Nocturne "  (Chopin),  Mj-.  James  Swinburne;  son|,;,  Mr. 
Bronti  Bramwell ;  song,  "  Dear  Heart  "  (Mattei),  Mias  Kat« 
Heath;  violoncello  and  [liano.  "Scherito"  (O.  A.  Mac- 
farron)  (from  sonata  lor  'cello  and  piano),  Mise 
RawBon  and  Mr.  W.  Stapney  Rawson ;  aong,  "The 
Lady  of  the  Lm"  (H.  Smart),  Mite  Mary  UoHRhty. 
Part  II :  vocal  duet,  "  Ob,  that  wo  two  were  Maying;," 
(Alice  Mary  Smith),  Miss  Heath  and  Mr.  Bront6  Bram- 
well; song,  "In  Old  Madrid,"  {TroLiro),  Mr.  Konald  A. 
Scott ;  violin  duet,  "  Fourth  Symphooie  Coricertante  "  (C. 
DLncIa),  MisB  Edith  Doughty  and  Mr.  T.  £.  Oatehouse  ; 
song,  "  The  Sulioto  War  Song,"  (B.  Rirhards),  Mr.  T.  H. 
Harrison  ;  song,  ''  Orpheus  with  His  Lute  "  (Sullivan),  Mrs. 
R  J.  BiBhop  ;  violin  oolo,  "a.  Gavotte  (Pop[>er),  6.  Pizsi- 
cat«  (Tbomv),  Mr.  T.  E.  Ocitehoueo ;  song,  Miss  Heath  ; 
trio,  "  Memory  "  (H.  Lenlie),  Mrs.  K.  J.  Bishop,  Miss 
Heatb,  and  Mr.  Bront6  Bramwell.  A  Broadwood  piano  will 
be  used. 

The  WestlnghODse  Company. — The  works  of  the 
WestiiighouBe  Electric  Company  are  to  ba  removed  from 
the  well-known  situation  at  Pittsburgh,  U.S.,  and  now  and 
much  liirger  factories  will  be  crcctud  as  souu  mt  poseible 
near  Brinton,  on  the  main  line  of  the  PonuHylvania  Kail- 
road,  about  12  milcB  from  X^ittsburgb.    This  removal,  says 
the  New  York  Klfftriml  KnpMtr,  is  deemed  sdi-isable  by 
the  directors  of  the  company  on  account  of  lack  of  suffi- 
dent  space  in  the  present  works,  and  the  great  cost  of 
enlarging  the  prcmiscK  now  situated  in  the  heart  of  the 
city.    The  present  buildings  are  to  be  sold  and  will,  it  is 
thought,  yield  500,000dola.    This  money  will  bo  iisijd  in  the 
consti'uction  of  the  new  shops,  which  will  occupy  a  plot  of  lA 
acres.  It  isthepiirposeof  the  Wei^ti  rtgliouse  Electric  Company 
to  lay  out  and  build  up  a  new  borough  siirrounding  the 
plant,  aa  is  being  done  at  Wilmerding,  several  milos  distant, 
where  the  new  Wcetiaghoiue  air-brake  works  are  nearing 
completion.     The  Electric  Company  since  a  year  ago  has 
increaaed  the  number  of  its  workmen  from  fiOO  to   1,300, 
and  these,  with   their   families,  will  give  the  new  town  a 
population  of  about  5,0i}0.  The  record  of  the  progress  of  the 
Westinghousc  Electric  Company  during  the  year  1889  is 
very  remarkable  even  in  thcAC  days  of  astonishing  deveto[>- 
monte  in  electiical  indtistrios.      On  the  1st  of  January, 
168fl,  133  central  italiun  ])kntK  had  been   sold    by    the 
com|>any,  a^regating  a  capacity  of  240,000  lampa.     The 
number  of  central  station  plants  has  now  reached  2(!lj,  witb 
an  aggregate  capacity  of  nearly  500,000  lamps.     Meuitimo 
the  absorption  of  the  Waterhouse  are    light  business,  the 
manufacture  of  the  Shallenbergar  alternal«-current  meter. 
L'Teela  motor  work,  and  other  additions   to  the  original 
iindert:iking,  compelled  large  uddilions  to  the  Pittsburgh 
shops  and  the  removal  of  the  lamp  factory  to  New  Vork. 
The  number  of  employ^  at  Pittsburgh  grow  from  600  to 
1,400.     Aruilablo  space  being  now  exhausted  the  comiKiiiy 
wisely  adopts,  for  the  removal  of  its  works,  a  snbuibaii 
locality  which  will  permit  of  indefinite  expansion  of  factory 
room  in  the  future. 

Uthanode. — It  is  a  pity  iliere  is  not  a  more  extended 
knowledge  of  the  usefulnsaa  of  lithanodo,  tfae  new  material 


of  which  secoudary  batteries  have  been  made.     Apart  from 
its  employmGnt  in  accumulators  it  is  a  mo«t  useful  thing 
to  have  aloiit  in  a  techr.ical  teatingroom.     A  stick  of 
lithanode,  capj>ed  with  a  piece  of  platinum  foil  uud  screwed 
up  with  binding  screw,  makes  a  vciy  powerful  and  eoaily- 
nudo  elcctrcKlc  for  a  tostJng  buttery,  with  either  a  strip 
of  zinc  or  a  scrap  of  iron— aucb  aa  a  niul  or  a  piece  of  an 
old   kettle — aa  the  other  pole.      These  can    be    slipped 
into    a    tumbler    or    wine    gla^    witb  dilute    aulpburic 
acid  of  1-13  to  1-17  specific  gmvity,  (say  1  to  C).    The 
EM.F.  is  very  high,  nearly  25  with  sine  and  about  r7  to  3 
with  iron,  more  or  less  according  to  (|uality,  a  French  nail 
being  the  best.     Suppose  10  volts  is  required ;  five  cells 
would  give  this,  or  four  with  zinc.     Slip  the   lithanode 
into  wine  glasses  with  French  nails  as  the  other  pole,  pour 
in  a  little  ordinary  solution  and  in  the  twinkling  of  aa 
eyaalmostyou  have  your  potential — sometimes  a  perfect 
godsend  to  a  student  or  tester  instead  of  having  to  sot  up. 
the    ordinary    arrungoment.      The    lithanode     is    beiu 
employed  nioatly  for  cells  for  miner's  lamps,  for  which  it  is 
proving  admirably  adapted,  the  requirements  of  such  d 
lamp  being  that  it  should  be  cheap,  not  weigh  more  than 
4lb,,  and  should  give  a  c&ndle-jKiwer  for  at  least  13  or  14 
hours.     Mr.    Desmond   Fitzgerald,  the  inventor  of  litha 
node — than  whom    few    have  experimented    and    tested 
more    largely     on    butlcrics    and     kindved     subjecta — 
has    lately    perfected    his   testing  uppwatus  and    labora- 
tory,   with   arrungcmenle   ready  set   up   and    connected, 
so    that    reliable    testa    can    be    obtained    at  any    time 
within    some     five    minutes,     of    any     combinstion    or 
battery,  to  three    places  of  decimals,  of  the  E,M.F.  on 
open  circuit,  with  any  given  closed  circuit,  the  internal 
reaiatance.     Mr.  Fitzgerald  has  found  that  his  lithanode  is 
the  only  substance    so  far  discovered  that  is  not  at  idl 
attacked  by  chiorino ;    even  platinum   is  attacked   more 
or  lets.     Lithanode  has  a  far  greatdi-  alTinity  for  its  own 
oxygen  than  for  chlorine,  a  property  which  makes  it  the 
only  inodi!  for  chlorine. 

Edinborgli  Eleotrioal  ExhibltioD. — A  mooting  of 
the  London  Committee  of  the  Edinburgh  Exhibition  was 
held  on  Monday  at  the  Mansion  Honse.  Sir  Greorge  Hay  ter 
Chubb,  in  the  absence  of  tbe  Lord  Mayor,  presided,  and 
there  were  present  i^ir  Frederick  Abel,  F.B.8.,  Oiptain 
Shaw,  C.B.,  Baron  do  Bush,  Mr.  Philip  Sctutchley,  Major 
Flood  Pago,  and  others.  The  chaimiiin  stated  that  he  had 
recently  visited  Erlinbiirgh  in  order  to  obtuin  information 
as  to  tbe  progress  and  relative  importance  of  the  exhibition, 
which  would  be  opened  during  the  iirat  week  in  May.  The 
site  was  undeniably  a  good  one,'  in  an  open  space  and  a 
most  attractive  situation.  There  were  two  railway  atationi 
in  the  grounds,  and  the  canal  would  bo  used  for  the  eou- 
veyanoe  of  visitors  by  electric  launches.  The  exhibition 
consisted  of  two  large  buildings  conuecteil  by  a  covered 
walk.  One  wonld  coniain  industri^,  art,  and  general  ex- 
hibits, and  the  other  the  electrical  and  engineering  sections. 
The  grounds  would  be  utilised  in  various  novel  and  attractive 
ways.  By  far  the  largest  proportion  of  exhibitors  would  be 
from  England.  The  apace  had  been  applied  for  twice  over, 
and  nearly  100  of  the  chief  electrical  firms  would  exhibit, 
iyovoral  soetionx  would  be  rescrrod  for  foreign  countries, 
some  of  whom  were  exhibiting  otlicially.  The  guaraatea 
fund  amounted  to  £2.'>,41t),  and  though  there  was  every 
reason  to  Hup|>ose  tliut  the  exhibjiion,  like  those  held 
in  Edinburgh  and  Glasgow  of  reuint  years,  would 
result  in  a  surpliu,  yet  it  was  desirable  that  the 
guarantee    fund    should   amount   to  X'lO.OOO.      An    art 
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iett  would  b«  added,  and  also  a  special  rulmj 
BMtion,  which,  owing  to  the  public  spirit  shown  by 
the  lending  railway  compaDiea,  was  liitely  to  ha 
attractive.  The  promised  visit  of  tha  Lord  Mayor  to 
Edinbnrgh  had  oxciteri  much  ploaiWiiit  iiitorosl.  Mr.  S, 
Leo  Bapty,  tlio  general  manager,  gave  particulars  of 
the  fine  art  section,  and  montroned  that  there  would  ba 
tpMial  Post  Office  exhibits,  illiistratiTc  of  tho  progroes  of 
th«  postal  «y(t«m  during  the  Ia»t  50  ycaira,  and  there  would 
noat  likely  bo  an  exhibition  of  police  relics.  Foreign 
countries  hud  come  forward  with  fine  exhibit*,  and  the 
prospects  of  the  exhibition  m  a  whole  were  highly  Kitisfac- 
tory.  At  the  infltonco  of  Captain  Shaw,  seconded  hy  Sir  F. 
Abel,  a  motion  commending  tbe  movement  for  the  increaao 
of  the  giunintee  fund  wiis  adopted,  as  was  also  one  in 
{ttrthcnuice  of  the  interests  of  the  art  soction.  Various 
guarantees  were  handwl  in,  iind  tho  committoe  separated. 

The  Tbomaon-Houston  System  for  Brldllnerton. 

The  public  lighting  of  thu  streets  by  electricity  was  dis- 
cussed bfiforc  a  crovvdeil  public  meeting  of  the  ratepayers 
of  Bridlington  (jiiay  on  Friday  last,  coiivonod  in  responao 
to  a  nmnerously-aignod  roquiaition.  As  already  mentioned, 
at  the  last  meeting  of  the  Local  Board  tenders  were 
receiTod  from  the  Bridlington  Gas  CotnpaJiy  to  light  the 
district  with  gus  OS  hitherto,  and  one  from  Mc^rs.  Luing, 
Wharton,  and  Dcwd  to  light  with  electricity.  The  result 
of  tho  voting  was  that  neither  tender  was  accepted,  and  as 
the  gas  company's  present  tender  terminates  on  March  26 
next,  tbe  town  will  be  in  darkness  unless  some  armnge- 
ment  b  come  to,  and  the  meeting  was  called  with  a  view 
of  getting  an  expression  of  opinion  from  tho  mte- 
pftjren.  Dr.  Redman,  chairman  of  tho  Lighting  Com- 
mittee o(  the  IxMja!  Board,  said  that  owing  to  the 
manDor  in  which  tbe  gas  comiiany  had  treated  thu 
Board  in  the  matter  of  public  lighting,  tho  com- 
nittoe  recommended  that  tenders  should  be  obtained 
lor  lighting  the  town  by  tho  electric  light.  The  ratepayora 
were  constantly  blaming  the  committee  (or  imperfect 
lighting,  but  it  was  not  the  fault  of  the  comniilt«e,  but  the 
gas  eoinpaiiy.  Their  contract  only  allowed  them  to  light 
1, SCO  hours  per  annum,  and  they  had  to  light  more  and 
leas  as  the  case  might  bo.  Ho  then  proceeded  to  advocate 
the  adoption  of  the  electric  light,  and  stated  that  Messrs. 
lAing,  Wharton  and  Down  would  light  tho  district  with  arc 
and  incandoacent  lamps  on  tho  Thomson-llotiston  ayntem  for 
iSOO  per  annum  for  tive  yoiuTs  and  X920  iier  annum  for 
three  years.  This  would  bo  a  marked  improvement  on  the 
present  light,  and  would  do  away  with  all  tho  difficulty  and 
trouble  there  was  in  lighting  and  putting  out  lamps.  He 
concluded  hy  reading  numerous  toMtmoninla  in  favour  of  tbia 
light  lie  moved  :  "That,  in  the  opinion  of  this  meeting, 
the  immediat*  adoption  of  electricity  for  public  lighting 
purjKwe*  would  he  a  very  great  improvement,  and  of  great 
advantage  to  tbe  ratepayers  at  largo."  Mr.  H.  J.  Jacksoo 
aecoiidud  the  resolution,  and  sxid  he  believed  tbe  adoption 
of  the  electric  light  would  not  only  he  n  greit  advantage 
in  public  lighting,  but  also  for  private  lighting.  Mr. 
Cnaaer  aakod  Dr.  Kodraan  whether  he  was  quite  certain 
the  electric  light  company  could  properly  light  tbe 
town  forX900  per  annum.  Dr.  Kedman  said  they  had  a 
good  coDiimtiy,  and  thoy  could  bind  them  to  light  the 
town  elBciently.  Mr.  Draffln  supported  the  re.wl«tiori.  Mr. 
W.  O.  Jarratt  and  Councillor  W.  Pool  agreed  with  the 
reeolution,  but  did  not  agree  with  getting  a  private  com- 
pany to  supply  olectiic  lighting.  Mr.  W.  Dobaon  (a  member 
«CtiM  Board  who  voted  ag^iust  it  at  tho  Board  meeting) 


was  reodred  with  loud  hooting  and  criee  of  "  Ineonsigtent-" 
He  now  Kiid,  amidst  laughter,  that  be  had  great  plea.Mire  in 
supporting;  tho  resolution.  His  action  at  the  Board  might 
BOem  inconsiatent,  hut  ho  thought  they  were  not  then  in  o. 
Ijosition  to  adopt  it.  But  ho  agreed  that  tho  Board  should 
supply  it  iheruBolves.  Other  speakers  having  addressed  the 
meeting,  the  chairman  then  put  the  resolution,  which  was 
carried  amid  loud  cheers,  only  two  or  three  hands  being 
held  up  against  it 

TianBmlBSlon  of  Power.— M.  Marcel  DopreK  gives 
an  account  of  the  electrical  trannmisston  of  power  at 
Bourganeuf,  itc  the  Compbos  Bendits,  the  following  ab- 
stract of  which  appears  in  tho  Institution  of  Civil  Engi- 
neers' I'ntnsaetwits.  Tho  author  fiiet  calls  attention  to  tli« 
|>artially  successful  exjicrimenta  on  electric  tranauiasion  of 
[jowor  hetwoon  Paris  and  Creil  which  ho  made  in  1888, 
and  which  demonstrated  that  80  h.p.  conld  he  transmitted 
when  165  h.p.  was  being  absorbed  by  the  generator.  I 
these  experiments  a  prctsaure  of  0,000  to  11,000  volts  waa 
used,  ami  the  failure  of  completely  satisfactory  results  was 
attributed  to  the  improper  constmction  of  tbe  connecting 
cable,  to  defects  of  or>;u nidation,  and  want  of  experience 
now  available.  This  year,  however,  the  authorities  of  the 
town  of  Bourganeuf  decided,  if  poseible,  to  utilise  the 
(Hiwer  of  a  waterfall  on  tbe  Maulde,  situated  1,100  yards 
from  ^t~  Marti  n-le-C bateau,  and  8|  miles  from  Bourganeuf, 
and  the  work  was  entrusted  to  the  Sofieti  pour  la  Trans- 
mission de  I'Elcctricitv,  enginocrod  by  the  autboi-.  The 
fait  utilised  is  about  lOOfu,  and  develops  130  b.p.  in  s' 
horirontal  turbine  making  l&O  reveluliona  per  raiauto, 
The  genorator  is  a  high-tension  dynamo  having  two 
aimatUFOB  on  the  Mme  shaft  in  seriee  with  one 
another,  of  the  form  known  as  the  Deprea  model. 
Tho  electrical  details  of  each  armature  are  as  follows  ; 
ICosistuncc  two  ohms,  diameter  of  wire  two  millimetres, 
allowing  for  tho  armature  a  total  current  of  iH  amperee. 
Tbe  machine  is  separately  excited,  tbe  magneta  abcorbiog 
90  volts  20  amperes,  rather  more  than  2  e.fa.p.  Tbe  tine 
ti  double  (out  and  return  wires),  composed  of  bare  silicon 
bronxe  wire  five  millimetres  diameter  (about  Xo.  6  B.W.Q.), 
carried  on  porceUin  insulators,  giving  an  insulation  resii 
ance  practically  infinite  even  after  prolonged  rain.  The 
total  resistance  of  the  line  is  33  ohms.  Tbe  motor  if 
identical  with  the  generator,  and  is  excited  by  part  of  the 
current  from  the  dynamo  used  for  tbe  illumination  of  the 
town,  whilitt  to  start  the  motor  the  current  from  a  set  of 
accumulatorn  is  used.  The  actual  lighting  machines  are 
Gramme  dynamos.  Experiments  with  an  artificial  line 
having  a  reeistance  of  25  ohms  gave  the  following  results  i 
K.M.F.  at  generator  terminal  3,560  votte,  current  SO 
ampcrc«,  the  H.M.F.  of  the  lighting  machinci  being  115 
voltn,  and  the  current  376  amperes,  taking  the  efticiencies 
of  tho  low-tension  dynamos  at  80  per  cent.,  and  the  bigb- 
tcnsioii  machinos  (as  experiment  showed)  at  90  per  cent, 
This  experiment  proved  that  60  h.p.  could  he  developed  at 
Bourganeuf  by  an  expenditure  of  100  h.p.  at  Su  Martin. 
The  actual  working  of  the  machined  has  proved  admirable. 
The  regulation  Is  ofTectod  by  a  j)ure  wator  li<)uid  resist- 
ance, and  by  a  code  of  signals  from  the  motor  attendant  to 
the  attendant  at  tbe  generator  stauon.  In  a  month  there 
was  only  one  stoppage  of  the  generator,  and  thnn  of  tb* 
motor,  pnncipally  due  to  the  inexperience  of  the  engine* 
men.  Paj-ticiilar  precautiona  have  been  taken  to  avoid 
damage  to  tho  maehinory  from  lightning  dischargee  fi'om' 
the  line,  which  ^pear  to  bare  been  suocemftil,  but  tha; 
methods  adopted  are  not  described  by  the  aatJior. 
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HOW  TO  PRODUCE  ELECTRICAL  PRESSURE." 

(Qmtinntd  frgm  page  liS.) 
Hykamos. 

Thf.  Modem  Dynamo. — The  reader  must  coraalt  larj^or 
books  to  obtain  a  knowlcdgv  of  the  kiotorj  of  Uie  develop- 
ment of  the  dynnnto  since  Faraday  first  publialied  liis  vijieri- 
ment  npon  the  interaction  of  conductive  and  mapn«tii; ciiniita. 
A  long  roll  of  names  will  bo  foiind  of  uivii  who  nave  Jeugaed 
apparatus  or  investigated  theories  et^b  adding;  to  our  know- 
ledge of  the  subject.  The  men,  however,  who  have  dono 
most  to  |>crfcct  t)iu  niodurn  djn&nio  are  Hopkinaon  and  R&pp, 
in  that  their  invL-sligations  have  unublod  us  to  work  bj  rule, 
to  specify  and  to  obtain  tliat  specified — not  only  to  t«II  wliiit  a. 
dyiiiiiuo  will  do  after  it  is  mode,  but  t«  tell  what  it  will  do 
before  it  is  made.  Otheni  have  added  lines  to  their  iin^ea, 
and  rounded  off  some  of  the  cornerH  of  their  inv«j«ti>!alioii8, 
but  the»«  men  stand  far  before  all  others  in  the  matter  of 
obtainintf  results  capable  of  being  gtrtwtically  use^l  to  can 
struct  madiines.  Before  entering  ujrau  the  cnuMidurntioii  of 
the  dynamo  it  will  be  necessary  to  prepare  the  way.  Hitherto 
the  formulie  iiaed  have  been  exceedingly  simpl*',  involving 
really  only  a  litl!«  arithuiutical  knowliNlge.  It  i.H  dwiii-ablft. 
however,  that  the  student  should  undt^rj^tand  floincthtn^  of 
grafhical  formulie^  and  although  a  full  knowledge  of  these 
would  involve  an  acc|uainUiice  ■with  higher  iiintheniatics,  no 
«uch  knowledge  isreciuirod  in  this  clamciilary  work. 

Etedro-Graphica. — Tlie  ancient  Aflsyrisns  and  Egyptians 
nied  a  hiem^lyjihic  literature,  sn  dn<u<  the  inoalem  scientific 
man.  The  latter  tweM  linen  and  ciirviiR  to  rcprtinent  mwiy 
things,  and  frequently  a  line  or  curve  rii^tly  intcr]>rcted  will 
8))ealc  more  clearly  and  more  plainly  than  many  ]>a^e.i  of 
typo. 

A  point  18  uitod  to  indicate  a  certain  position  in  ripooc. 
From  a  point  or  to  a  point  a  lino  may  be  drawn,  and  this  line 
will  indicate  magnitude  a»  well  as  direction.  Thus  we  may 
indio«t«  a  forui  as  acting;  at  th«  point  Q  in  the  dirnction  of 
OX.  and  if  the  force  is  of  so  many  pounds  or  tons,  the  length 
of  OX  can  indicate  how  many  poimdsor  tons.  If  wa  agree 
that  a  certain  length   iihall  indicate  one  pound  or  one  ton. 


T 


1 — r 


Fio.  8. 


Thiw,  if  OA  reprwenta  one  j>ound  OX  will  represent  four 
|>oun<ls,  if  OA  represent  one  ton  OX  wilt  represent  four 
Inns.  Instead  of  one  force  acting  ujioo  a  body  at  the  point 
O  in  the  direction  and  of  the  magnitude  OX,  there  may  be 
two  or  mor<!  fttrniw  acting  at  the  point  in  tlie  .'uune  or  in  other 
(tirections.  For  example,  vk  may  have  a  force  in  the  direc- 
tion OY  at  right  angles  to  OX,  similarly  represented  in  direc- 
tion and  in  magnitude  by  OY. 


Pifl.  9. 

If  two  forces  act  upon  a  body  at  O  the  body  will  not  move 
in  tlie  direction  of  either  of  thoee  forces,  except  the  direction 
in  whic:h  they  act  is  in  the  »iiie  strai^lit  line.  Thuii,  if  two 
foroea,  A  and  B,  act  upon  a  boily  at  O  in  the  direction  shown 
by  the  arrows,  and  of  magnitude  )>r«portional  to  the  lines, 

B  A 

the  body  will  move  or  tend  to  move  m  < q > 

the  direction  OA.  If  the  forces  are  not  in  the  same  straight 
line,  but  (U!t  %t  any  angle,  the  Ixxly  moves  or  tends  tx)  move 
in  a  direction  Aomewhon  between  the  direction  of  the  forces. 

*  Extracts  Ironi  "  Pint  rriociplf*  of  BlootriMl  Bngiocurinii." 


IF  the  two  forces  are  constant  in  direction  and  in  magnitude, 
the  reiiultant  direction  in  which  the  body  moves  or  t«ndsto 
move  it  L  straight  line.  This  line,  when  obtained,  ii  aaid  to 
be  "  the  rcaultunt  of  the  forces."  lt«  direction  aad  nuigai- 
tude  in  the  simple  case  mentioned,  that  of  forcei!  acting  along 
OX,  OV,  and  of  tlw  magnitude  OX,  OY,  win  easily  be 
obtained,  by  completing  Ihe  parallelogram,  of  which  OX.  OY 
form  adjacent  sides,  and  drawing  the  diagonal  OZ.  Then 
OZ  lit  the  resultant  in  m&gnitude,  and  in  direction  of  the  forces 
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OX,  OY  acting  u|iou  O  at  the  ]>oint  O  in  the  directions 
OX,  OY.  Similarly  the  resultant  of  any  two  forces  eon  be 
found  by  drawing  the  diagoiia.1  of  the  completed  parallelo- 
gram, if  tile  force*  an-  noi  corwUmt  in  dtrection  or  in 
magnitude,  then  the  direction  tif  thurosultuiit  will  pnitmhly 
be  a  curve,  Thue  we  see  how  lines  and  curves  c&Ji  be  utilised 
to  inJiculc  the  direction  and  magnitude  of  forces,  an^  the 
"resultant"  of  forces  in  rongnitudc  nnd  direction. 

The  position  of  a  point  is  determined  when  we  know  its 
(ILatance  fnmi  tliree  plane  surfaces.  It  is  snfficiont,  however,  in 


fl' 
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diagram,  when  both  lines  and  points  are  the  plane  of  the 
[lafier,  to  determine  the  position  of  a  point  by  ita  distance 
from  two  linos.  Kor  diagrammatic  or  hieroglyphic  purposes 
the  lines  to  which  the  distaQoe  U  referred  ar«  generally  at 
right  angles,  as  XOX,,  VOV,.  The  c\Hct  (•unitton,  then,  of  a 
point  P  is  determined  if  we  know  its  distance  from  XOX,  and 
YOY,,  Hut  another  convention  comes  in  :  all  positions  to  the 
right  o{  YOY,  are  teriueil  positive  a«  legaids  YOY,, 
similarly  all  ponitions  above  XOX,  are  [wnitive  as  regaios 
XO.X,.  Now  a  point  V  may  bo  in  either  of  the  four  ijuad- 
rants  ius  1',  Pj,  I'.j,  F,.  Suppofic  we  know  1'  i»  /  inches  from 
Y  and  y  inches  from  X.  we  can  measure  off  x  indies  along 
OX  and  y  inches  aloug  OY',  and  from  these  points  draw  lines 
pamllel  to  O.V  aad  OV  reapectively.  'WTiere  these  lines 
Intersect  will  be  the  [raint  P.  If  the  distance  be  -  j:  and-t-jf 
we  know  the  point  is  in  quadrant  X|OY  ;  if  -  x  and  -  y,  in 
ijuadraiit  X,OY,  ;  if  2  and  -ji,  in  t)uaarant  XOV,  ;  and  that 
the  {Kisit.ion  of  a  point  is  fully  detennined.  The  lines  OX, 
OY  are  called  axca,  O  the  origin  of  the  axes,  x  and  y  are 
called  ordinatcs  ;  y  is  called  tfur  ordinate  and  r.  tlie  abaeiwa 
of  the  i>oint  F.  Usually  in  simple  caaea  only  one  tjuadrant  is 
required,  YOX.  It  will  at  once  be  seen  that  if  we  can 
determine  the  (Hvitinn  of  one  point  we  enn  determine  the 
jKiflition  of  any  number  of  points,  and  a  succoMion  of  points 
will  prmliii^  a  Btraight  or  a  curved  line,  Exjieri mental  and 
f onetnictinnn I  work  frcijuently  re^iuires  the  determination  of 
a  number  of  ifuints.  Joining  the  points  gives  lines  and 
curves  from  which  information  can  be  deduced,  and  some- 
timen  InwH  obtained.  Let  us  take  a  practical  exarapla. 
IVhou  a  piece  of  iron  is  subjected  Ut  ma^etic  pre«*ure,  it 
is  said  to  be  magnctisod — that  is,  it  has  a  cedlun  number  of 
lines  of  force,  or  lines  of  induction,  sent  through  it  as 
previously  cxi^lained.  If,  then,  ctjual  parts  of  OX  are  taken 
to  represent  oi[uat  additions  of  magnetic  i>remure,  the  number 
of  lines  in  the  iron  will  inL-reiwo  with  the  increase  of  pressure. 
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Equal  dUtanc««  along  OY  cao  be  toJcen  to  reproMTtt  oqual 
number  of  tinos  of  force,  lliua  the  magnfltiam  due  bo  pres- 
sure a  is  seen  to  he  a,,  due  to  preMur«  It  ist  b^,  to  preamre  e  i» 
C],  and  80  on.  U  ths  divigioM  of  OX,OY  T«]}ro«ont  aiimorical 
lifcluM^  u  the;  oro  usiukUy  made  to  do,  a  \Argfi  amount  of  in- 
fonntttion  is  graphically  i>ut  into  a  small  apace.     The  plEiciiig 
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the  iX)iDt«  c,  fj,  tj,  etc.,  obtained  by  the  «xp6riment,  and 
iubBi:<iuentIy  joining  the  [winta,  i.i  called  jilotting  the  line  or 
carve.  Ruled  paper  for  the  plotting  of  such  curves  can  be 
obtainud  at  aUiiost  any  stationers. 

Principlfji  0/  (/«•  />j/fMiwio.— Tie  broad  toaturcB  of  the 
modem  dytiAino,  thouc  lo  wliicU  it  owea  its  utility,  are  tlie 
iiit«mctioiiii  between  the  nnapietic  and  the  conductive 
circuits.  Usually  n  conductiva  circuit  is  placed  in  and 
revolved  iu  a  magnetic  dr<:uit.  The  m.igitetH  used  to  obtain 
the  »i&gu«tic  field  are  callod  the  tield-magnets ;  that  pari  of 
the  conductive  circuit  revolving  in  the  field  in  called  the 
amialure.  It  lio*  lieen  stated  that  the  action  in  the  coiiriuo- 
tiv«  circuit  i^  proi)Orti«iial  to  the  number  of  loopa,  or  cloited 
eiirveii  of  linea  of  force  that  paaa  around  it  due  to  the 
magnetic  field.  According  to  the  views  expressed  in  previona 
chapters,  it  will  be  found  that  the  action  of  placing  magnetic 
loops  around  a  conductor  la  to  dimituiih  the  electrical 
prwaure  in  that  part  of  the  conductor  ao  placed,  and  this 
diminution  of  prcJMure  leads  to  a  flow  of  current  in  the  con- 
ductor. It  will  easily  h«  &eeu  that  the  placing  of  a  number 
of  loojia  around  a  conductor  leads  but  to  a  monietitary 
current ;  if  we  increase  the  number  of  loops,  further  currpnt 
ir>  the  same  direction  is  set  up  ;  decrea**  the  loops,  and  the 
current  flows  back  and  it  is  in  the  revcrno  dirfcttou  ;  got  rid 
of  all  the  loops,  and  the  current  goes  back  altogether,  and 
the  conductor  i.*  in  its  normal  atate.  Take  a  conductor,  R,  of 
a  single  turn,  and  placo  it  in  a  niagnctic  Geld  a»  in  Fig  13. 
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AMonae  the  direction  of  the  loops  to  be  from  the  pole  "S 
to  tin  polo  S.  When  the  conductive  circuit,  R,  is  in  a  vertical 
position,  the  maximum  number  of  magnetic  loops  due  lo  the 
magnetic  flehl,  N  S,  {tasa  around  the  lower  portion  of  the  dr* 
coil  R,  and  there  is  in  that  [lort  of  the  circuit  a  diminution 
of  tli«  vlcctrii^l  prcMuro,  and  a  currtnt  i»  momentarily  set 
up  in  the  direction  shown  by  the  arrows.  Turning  the 
handle,  11,  in  the  direction  of  the  hands  of  a  watch,  as  diuwn 
by  tbo  arrow,  to  that  R  passu  through  a  (quarter  of  a  revola- 


tion,  the  conductor  theu  has  the  miiumum  number  of  loops 
passing  around  it,  and  in  the  revolution  ther«  has  been  a 
grattual  diminution  from  the  mnximum  number  to  the 
minimum,  and  as  a  rcitult  there  has  bi-cn  a  current  in  tfa« 
reverse  direction  to  the  original  current.  Turning  the 
handle  auotlier  (|uarter  of  a  revolution,  that  part  of  the  eon- 
ducting  wire  that  was  orif^n&U^-  at  the  top,  T,  is  now  at  t&e 
bottom,  it,  and  has  now  the  maximum  number  of  loops 
around  it,  and  the  current  will  be  the  direction  of  the 
arrows — that  is,  jtut  in  the  opposite  direction  to  what  it  was 
when  tliia  part  of  the  circuit  was  the  top  member  of  the 
8yst«m.  The  action  through  the  whole  revolution  may  be 
iUustr&ted  thus.  Let  the  line  AE  represent  the  motion  of 
the  bandle,  AB  r«(irencnttng  first  quarter  revolution,  CC  the 
second,  CB  the  third,  and  DL  the  fourth.  Sup|)o»e  the  circuit 
RTR  at  the  start  horizontal — that  is,  with  uiintmuin  or  no 
loopa  around  it — the  bottom  member,  B,  being  at  the  right- 
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hand  nearest  to  the  pole  N  of  the  magnet.  Directly  the 
handle  begins  to  move,  loopa  are  formed  around  B  ;  the  num- 
ber of  loops  increase  till  the  circuit  is  vertical.  During  this 
time  the  current  to  the  circuit  increases  from  its  minimum  to 
its  maximum.  Paasing  the  vertical  point,  the  loopn  around 
R  diminish  till  the  horizontal  ]>uint  is  reached,  when  11  ia 
nearest  the  pole  S,  Passing  this  point,  the  loops  begin  to  l>e 
formed  around  T,  and  a  umilar  action  to  what  has  just  been 
describud  hap{)ous  in  regard  to  T,  the  current  riaing  from  the 
minimum  to  the  maximum,  and  decreasing  again  to  the 
tiiiULmum.  If  P  repre^enta  the  maximum  current,  AFO, 
CFE  will  rejiresent  what  goea  on  as  regards  current  in  the 
circuit.  It  is  almost  exactly  that  of  iba  ebbing  and  flowing 
of  the  tide.  The  number  of  loops  around  the  wire  dutcrminca 
the  electrical  pressure  at  that  point,  the  pressure  being  least 
with  the  greatest  number  of  loops,  and  returning  to  the 
normal  state  with  no  loops. 

tl  will  be  neen  then  that  one  of  the  most  important  ques- 
tions connected  with  dynamos  is  the  number  of  loops  that 
pass  around  the  conductive  circuit,  ns  this  determines  the 
■.-leclrical  preaaiire.  and  consequently  the  current.  We  have 
prelerrt'.d  to  siioak  hitherto  of  loops,  or  the  closed  curves,  as 
this  eieems  more  in  accordance  with  facts,  than  of  so  many 
line*  of  force  |«Hsing  through  the  space  enclosed  by  the  con- 
ducting circuit  Passing  through  gives  no  reason  for  any 
alteration  of  electrical  pressure  in  the  eirenit — passing  round 
does — and  that  is  the  difference  between  D«  and  previous 
wrilcrs.  If  we  consider  T as  [jart  of  a  complet* circuit,  we  must 
then  consider  that  during  one  half  revolution  current  flows 
in  one  direction,  and  during  the  other  half  it  flows  in  the 
other.     This  may  be  represented  as  In  Fig.  IB,  though  in 
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many  machines  arrangements  are  made  that  the  currant 
the  external  \)&n  of  the  circuit  shall  always  be  in  the 
direction.     These  machines  ore  callod  continuous  ct 
while  those  in  which  the  current  is  not  so  commuted  are 
cabled  alternate-current  machinea 

If,  instead  of  assuming  that  the  electrical  pressur*  is 
diminished  tn  pRi|)ortioii  to  the  number  of  encircling  loops, 
it  is  aa«um«d  that  the  pressure  at  another  point  in  the  circuit 
is  increaoed  In  that  pro|>ortion,  the  rceult  will  be  the  same 
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ft  current  will  be  set  up  proportional  to  tbia  pr&tsure.  Tbe 
uait  of  eloctrical  prBsaiiro  ia,  aa  hiui  been  stated,  a  volt,  and 
by  the  interaction  of  niagnotic  and  conductive  circuit  we 
ban)  mo&ai  of  : — 

Obtttiniag  the  Prtssare. — A  volt  preeaure  ia  obtained  by 
looping  aronnd  n,  conductive  circnit  100,000,000  lo(^  or  Linefi 
of  forco  p«r  ucond.  Wo  hftvc  «ccn  tbftt  the  pToanuw  ivith 
bottprics  is  incre&«ed  to  llie  roijuired  point  by  adding  cell  to 
cell  in  -sorieii.  A  Mmilnr  action  ociiurH  in  tlieinteraclionsnow 
under  cnnKidoifttion.  If  ipc place  loops  around  different  jMvrtJt 
of  tbc  aamc  circuit,  tlio  total  electrical  presaurn  nbtoinotl  ii  the 
sum  of  the  separate  premiireH.  Iniiteafi,  therefore,  of  niung  a 
circnit  of  one  wire,  it  ia  ciwtoniary  to  tisc  circuit*  of  a  number 
of  tvnw  of  tlie  samo  wire.  Tliua,  in  Fig.  10,  tf  wo  haro  three 
tanu  around  which  the  locpx  are  pawed,  the  preaiiire 
obtained  ia  thmo  timea  that  which  would  bs  obtained  by  one 
turn  witli  the  mjoa  number  of  loops  round  It.  This  is  not 
exactly  the  caae^  at  the  interactions  between  the  turnA 
themselves  tend  to  itomewhat  reduce  tbo  pre^uro,  as  will  bo 
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seen  further  on,  bat  for  the  preRont  we  may  take  tlw  prestviiru 
OS  proportional  to  th«  number  of  tiuna. 

A^iin,  aa  the  pressure  obtained  depends  upon  the  number 
of  loupB  put  around  the  conductor  ptu^  »eoont{,  the  fitgter  the 
ttirne  aro  njvolvcd  tic  grc«t«r  will  bo  tbo  prtssuro  obtained. 
ThuH  tbo  number  of  loops  around  the  condnctor  per  second 
ran  be  increaiied  in  various  ways. 

1,  By  increasing  the  inteniiity  of  the  magnetic  field— that 
is,  incroatiiig  the  iiuiuW  of  loupit  per  sijuare  inch. 

3.  By  incr«a«iajj  tbo  nim  of  the  field,  and  having  a  longoj' 
total  length  of  conductor  acted  uivon. 

3.  By  inereauiig  the  number  of  turns  in  the  armature  coilii 

or  80  winding  that  a  greater  number  of  turns  are  acted 
upon. 

4.  By  increasing  the  number  of  revotuttoos  per  second. 

In  practical  work  it  Lt  impossible  to  cujry  any  of  these 
Diethuda  to  extreni>es.  Just  as  a  conductor  niiwt  not  be  used 
to  carry  too  great  a  current,  otherwise  it  will  melt,  ho  it 
beconi&D  a  cwotly  process  to  iimgnutiac  iron  much  past  the 
aaturation  points  Too  large  a  field  would  mean  cumbersome 
and  heavy  tnachlnea.  The  number  of  turns  of  wire  depends 
OQ  several  conaidurationa — audi  oa  si£«  and  »]*aco  to  be 
iltilifod.  Speed  is  merely  a  question  of  mechanical  condi- 
tiona.  But  eveH  with  only  the  above  conditions  prevailing  the 
different  combinationn  are  almost  anlirait«d. 

Of'laining  IJtt  Fiflti.^Tha  Gcld-umgneta  aro  generally 
eiectromagnets,  although  in  a  few  casaa,  for  example,  M.  Dq 
Moritena,  n«es  the  )>ornianent  magnet  The  advaiiU^u  is  all 
on  the  side  of  the  electromagnet,  for  the  intcnaity  of  field 
obtained  by  the  latter  i»  far  greater  than  with  the  former. 
Attention  here  will  be  directed  exclusively  to  dynamos  with 
electromagnets.  The  electromagnet  co[iHist.f  of  two  parts, 
the  core  and  the  coil.  The  current  in  the  coil  detunuinies  the 
magnetic  prmsura,  while  tho  core  daterminet  the  reaiBtaneo 
of  tiie  mai^etic  circuit.  Tlie  lass  tlie  resistance  uf  the  core 
and  the  air  simce  between  it^*  polea,  the  greater  the  number 
of  closed  lines  of  force  obtoiucd.  The  great  wint  of  to-day 
in  practii.'Al  work  ia  a  practical  unit  whereby  to  measure  the 
number  of  lines  of  force.  Fvcry  action  of  a  magnet  depends 
ton  "  number  of  lines  "  involved  in  the  action.     If  n  current 


in  a  conductor  is  rcijairod,  it  ia  proportional  to  tbc  number 
of  lines  or  loops  around  it.  If  a  ptUI  upon  an  armature  is 
rcfjuirGd,  it  in  proportiona.1  to  the  number  of  lines  jiaasing 
through  it  OS  part  of  the  magnetic  circuit.  It  is  as  aioiple 
as  AllC  if  mathcmaticianii  and  thooriat^  had  not  thrown  an 
almost  impenetrable  veil  over  tiie  mntter.  The  unit  of  tbo 
theorixtd  Ls  unworkable;  it  U  one  line  through  one  .icpuuw 
centimetre  (■1.1.1  scjuarc  inch).  Now,  in  the  firat  place,  not 
one  workman  in  five  hundred  knows  anything  about 
centimetres  ;  and  in  the  «ocond  place,  the  unit  is  too 
small,  involving  figures  of  abnormal  lengtli.  And  this  is 
how  the  unit  is  obtained.  Take  a  coil  of  one  turn  of  wire, 
having  a  diameter  of  10  centimetres  (3'937in.),  and  send  a 
current  of  79578  ampcros  through  it,  then  ut  tte  centre  of 
that  coil  we  get  one  line  through  a  Murface  of  one  square 
centim«trc  {'irtH  nqiuire  inch).  In  English  workshops,  and 
out&ide  of  pedagogic  Echoolroomii,  ntcHsureuient  is  uiude  in 
feet  and  inches,  but  the  pedagogues  throw  every  possible 
obstacle  in  tJie  way  of  ordinary  men  knowing  what  they 
moan,  for  the  sole  purpose,  it  seemi^  of  making  pvople  believe 
the  subject  is  ilifHcult  when  in  reality  it  is  exceedingly  simple, 
and  could,  if  put  properly,  bo  understood  by  almost  every 
schoolboy  in  the  sixth  standard.  Examine  wiiat  this  style 
of  measurement  meiLus.  Take  a  field  of  "  unit  intensity," 
that  is,  a  field  wherein  one  line  pat<se.<)  through  every  square 
centimetre  ('ISB  stiuara  inch).  A  square  inch  equals  C'15H 
wiuare  centimetres,  bo  that  If  we,  as  ordinary  men  would, 
reckon  in  w]uare  inches,  frtSIl  lines  of  force  or  closed  curves 
pass  through  every  square  iach  aoctiou  of  thu  field.  Take  a  oon- 
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ductorwith  dimensions  ISin.  by  12)n.,  Fig.  1 7.  We  enclose  18 
X  13  X  6-4514  ljucsorcurve8offorc€=  1393-6024,  or  this  num- 
ber of  closed  curves  pasaus  around  tie  bottom  member,  B,  of  tlie 
field.  To  get  1  volt  pressure  we  have  to  enclose  100^000,000 
such  curves  per  sticood,  so  the  number  or  revolutions  per 

100,000.000 


second  mast  be 


or  over  SS.OOO    revolutions 


1393-5024  X  2' 
[ler  second. 

Of  course,  the  intenUty  of  the  field  is  always  for  greater 
than  thi.'i,  .'lay,  20,000  turna— that  is,  20,000  lines  pass 
through  the  squiue  centimetre  ('IBS  square  inch),  or  20,000 
X  6-4511  =  129,028  lines  per  square  inch.  The  number  of 
rovolutiouB  per  second  to  get  one  volt  now  becomes  only  1  ■"  5, 
reducing  the  number  ol  revolutions. 

If,  instead  of  one  turn  of  wire,  we  had  fifty  aimilar  turns, 
Vto  number  of  rovolutiona  would  bo  still  further  reduced. 

The  reason  of  multiplying  the  denominator  by  2  in  each 
cEuie  lA  tliat  the  top  and  bottom  mcmbi.-rsof  the  turn  have  the 
ioops  of  forco  round  thorn  in  oach  revolution,  and  the  pressure 
generated  is  therefore  double  of  what  it  would  be  if  only  one 
member  per  revolution  won  looped. 

These  examples  show  that  long  numbers,  even  if  tlie 
calculations  are  not  difficult,  arc  necessitated  by  the  absurd 
unit  at  preswnt  in  vogue.  These  remarks  apply  simply 
to  tlie  unit  in  the  workshop.  It  scrvoB  aa  admirable 
]>urpose  in  the  laboratory.  In  the  conductive  circuit  tbcro 
is  both  n  klwratory  unit  and  a  practical  unit.  The 
"ohm"  is  the  ])ractical  unit,  and  thiire  ought  to  be 
a  similar  practical  unit  for  the  magnetic  circuit.  The 
best  iiro]Kt.ial  in  this  direction  has  come  from  Mr.  Gisbcit 
Kapp,  whose  prsctical  unit  is  6,000  times  greater  than 
the  one  above  defined.     Therefore,  ia  the  above  ciampleo, 

inotcad  of  1 29,028  lines,  in  Kapp's  units  wo  get       ;'^„°    = 

6,000 

21'S;  and  according  to  ordinary  mclliodit  of  thought  the 
figures  yl-5  are  far  easier  to  manipulate  than  129,02*.  In 
Mr.  Kapp's  unit  lie  Ukw  into  account,  too,  the  ordinary 
engineering  method  of  counting  I'cvolutionit  |>er  minnte 
instead  of  revolutions  jwr  second.     So  for  as  |)0«ubU',  then 


I 
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tha  eiani|)lM  in  (Iils  book  will  consiil(ti>  th«  ordinnrj'  waya  of 

vorUng  «iid  adopt  the  Kapp  oaiU    Aitotber  aWp  u  urgeutl; 

needed — in  Uip  prodiirlimi  i>f  selj*  of  inn^nctic  rLv<isTjkucc«, 

f  lika  Mis  of  coitductivo  r(u!btaricL<«.     Manufarttirers  could  tlien 

kteke  a  pieoe  of  iron,  from  the  bulk,  of  oert&in  length  and 

IwetMnal  area,  wind  it  with  a  certain  number  of  ampere-turas, 

•lid  Italanoe  it  agaiiiMt  a  stAndsrd  rcsixtance,  ixsuing  tlie  liulk 

of  iron  08  hftving  a  certain  magnetic  reeiatance  per  unit  length 

.and  uait  section.     The  magnetic  r«6iiitaiice  of  any  leii^band 

;  any  section  voiild  then  Iw  kiio«-;i;    for  jiut  ax  with  coii- 

dncton,  tho  resistance  varies  directly  as  the  length  and    n- 

Tsrseljr  aa  the  sectional  area — that  in,  double  length  doublea 

.mutance,  double  Mctlonal  area  balvm  re»klauco. 

Til  be  arnttinoffl.) 


CORRESPONDENCE. 


of  the  Itattary !  A  rix-cftll  hatt«ry  for  twelve  hours'  jww-l 
dvftum  «/  lighi  may  be  statped  at  from  thrco  bnifponco 
to  lwo[>eDce."  There  U  no  mention  of  the  rue  of  the 
buttery,  how  mtitfi  enrrmt  was  taken  ont,  or  A'lup  muc/i 
light  was  produced.  Those  fact«  I  sutiposc  muEt  remain  ag 
Kcrd  aa  tlic  stcrrt  soluthn.  Until  snch  d*ita  arc  kivcii,  the 
report  is  worse  than  luolcsa,  and  leiul8  one  to  think  there  are 
details  that  will  nob  boar  inToetigabinK.  I  do  not  tbirik  tho 
scientific  world, or  oven  the  public,  will  be  "  had  "  over  t-ho 
lens  that  multiplies  the  light  3,000  per  cent.  Mr.  Cood 
has  e\-ideiitly  been  trying  to  brinfi  out  a  useful  form  of 
battery,  and  Bhould  ho  sacceed,  ho  will  bo  a  btsiiefactor  to 
his  race.  J.  G.  S.  C. 


THE  BAIL£Y-FRIEDRICH  STEAM  nOTOR. 


GOAD'S  BATTERY  AND  MINER'S  LAMP. 

To  THB  Editor  of  Thk  Elbctkiuai.  ENfnsntKR. 

81R, — '^''ill  you  kindly  permit  mo,  a  constant  reader  of 
,  jour  raluable  paper,  as  one  knowing  enmotbing  of  coiil 
nines,  from  a  rrequent  mile  or  more  w.i1k  in  the  under- 
cround  rotide,  to  offer  a  few  remarks  on  tho  above  subject 
lor  the  benefit  of  whom  it.  may  concern.  To  stjirt  with, 
the  weight — Mbt — ^is  just  double  M-bat  is  ftllowable  (F  say 
tbie  from  what  I  have  been  tolii  by  experioncod  mining 
engineors),  to  find  gonotnl  favour  with  those  who 
wmild  tue  the  lamp. 

Then  cornea  that  very  important  factor — work- 
ing coei.  Zinc  aud  solution  under  2d.  per  shift  of 
eight  hours;  this  is  according  to  a  professioniU 
ehemiat's  computation.  J  imagine  in  practice, 
■Uowing  for  wafte  xinc  ends,  carriage  of  solutions 
or  cliemicals,  etc.,  it  will  come  to  at  least  3^d.; 
lamp  renewals,  say,  Jd. ;  interest  on  capital  ex- 
penditure and  repairs,  say.  Jd-  >  nuil^ing  3jd.  in 
all.  The  present  cost  for  lamp  and  oil  variett,  but 
the  average  will  certainly  not  exceed  Id.  per  ebift. 

Now,  eir,  as  colliery  owners  are  not,  aa  a  ride, 
rapidly  making  their  fortunca,  they  cn.n  hiiidly 
l)e  etpecteii  to  nearly  ciuadniple  their  expeiidiLuns 
for  lighting — to  raise  it  from,  say,  X200  to  £7i30 
per  annum. 

Secondary  batteries  may,  I  btdiovo,  como  into 
UM  for  miners'  lamps  in  the  near  future,  but  for 
primary — well,  wc  need  some  discovery  yet,  ao  far 
BB  I  know,  undreamt  of  by  tho  practical  man 
before  they  can   be  of  general    utility  for  this 

pUTTKMO.  [J___ 

ll  Mr.  Coad  had  called  his  lamp  the  surgoona' 
and  dentista',   instead  of  miriui-s'  lam|>,  I   could  *- 

have  welcomed  it  aa  likely  in  the  hands  of  a  small 
(very  Email)  company,  or  better,  a  good  private  firm,  to 
become  a  practical  commercial  article.  Tho  fact  of  having 
only  One  solution,  and  being  able  to  run  cnntinuously  when 
rc(]uir«d,  and  being  moderately  cheap  to  work,  would  be  in 
its  favour. 

But  what  strikea  mo  most  in  Mr.  Coad'a  letter  is  tho 
pnragraph  resjietting  candid-power.  Mr.  Coad,  by  bis 
lens,  secnu  abie  to  repeat  the  miracle  of  the  loavca  and 
fishes  in  but  slightly  altered  form,  "whioh  I  claim  intratxfs 
the  nmhitiol  faiuUr-pown  2,000  yrr  uiii."  The  italics  arc 
mine.     Let  as  hoi>e  that  jwi'iietual  motion  is  nigh. 

Apologising  for  oecnp^ing  your  s[iiice,  ar.d  thanking  you 
in  anticipation. — Yours  otc, 

Leeds,  Feb.  15,  lf»0O.  A.  W.  Emnnbti'. 

To  THK  EdITOK  of  TUK  ElKCTBICAL  EKfllNKKR. 

Sir, — The  same  old  story.  Ottt  ffnvy  per  hour  is  tho  cost 
of  lunning  a  primary  battery,  one  prtmy  is  the  coat  of  the 
xincs,  and  a  shiUin^  a  gallon  is  tbo  co»l  ul  the  scarf  solution. 
Such  awerticns,  based  on  no  scietrtific  figurts,  will  not  "  ao 
down"  with  (he  public  nowadays.  Iii  Dr.  Redwood's 
report  of  Coad'a  piiinarv  battery  it  says :  "  The  secret  solu- 
tion cost  H<  mething  under  Is.  per  gallon  !  and  thata  reduc- 
tion of  20  \Mit  cent,  may  be  made  hyutilteing  tho  rcsidiium 


Some  iutereating  particulaiB  were  given  of  the  Bailey*' 
Friedricb  steam  motor  upon  a  visit  of  the  mambors  of  the 
Arta  and  Bransnose  Clubs,  Manchester,  to  tho  Albiou 
Works,  Saltord,  at  the  invitation  of  Alderman  Bailoy.  The 
motor  was  ohowii  in  working  applied  to  driving  a  dynamo 
for  incandescent  Umps.  The  motor  works  without  waste 
of  exhaust  Bteum.  occupies  .in  exceedingly  small  space,  and 
requiros  the  minimtim  of  fuel  and  water  mipplv.  The 
economy  observed  in  fuel,  and  the  fact  that  almost  any  kind 
of  refuse  can  be  burnt  in  the  furnace,  hiivc  already  seturjd 
several  continental  order*  for  the  new  motor,  fuel  in  Spain, 
France,  and  other  countries    being  often  twice  or  thres 


/ 


'"^'.POfi 


times  ii,>i;  dear  as  in  Eiiglmnd.  The  Brini;  up  need  nut  bo 
doiio  ciftfntT  than  once  in  an  hour,  and  the  boiler  is  inex- 
plofrilili .  :,s  Mhen  the  steam  is  up  to  the  pro[)or  preasure, 
the  air  duui  ll:i]i  nf  rb<t  furnace  is  closed,  but  the  moment 
this  presiiurc  i*;  l\i  11  liil  apiifton  rises  and  opens  the  door, 
cold  air  being  thus  Admitted  into  tho  furnace.  The  door 
regains  its  poaition  automatically,  and  the  steam  pressure 
iU  normal  condition.  The  governor  and  valvo  only  (jermit 
steam  to  he  used  in  exact  proportion  to  the  requirements. 
The  exhauflt  steam  is  condcnstNl  by  a  torfaoo  condenser  and 
immediately  pumped  into  the  btnler,  caosing  an  unvarying 
waljjr  line,  which  is  m«intainod  by  the  addition  of  about 
two  qnarta  per  b.p.  per  day.  Thi»  return  of  tho  condensed 
steam  into  the  Ix'ilor  eHcctJi  considumble  economy  in  fuel, 
Slid  by  the  abi^etico  of  incnistation  the  life  of  the  boiler  is 
considerably  prolonged.  It  ia  found  by  actual  test  of  one 
of  the  motors  in  driving  iho  electric  light  in  the  otlices  of 
Messrs.  '\V.  H.  Ktiiley  and  Co.,  limited,  that  a  No.  2  motor 
working  from  3  pm.  to  9  p.m.,  and  driving  40  16-cp. 
lamps,  fed  with  coke,  require*  aUrting  with  .Wlb.  of  fuel, 
which  is  supplemented  at  regular  intervals  by  2Mb.,  201b., 
301b.,  201b.,  or  a  total  of  13^1b.  With  the  cost  n[  fuolj 
at  -td.  pot'  H21h.,  this  gives  an  exjienditure  of  about  Id. 
jier  hour.  It  gives  a  very  steady  light  and  provee  itscU  a 
itaeful  motor  for  small  installations. 
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TO    CORBBSPOMDEHTS. 

AU  Ri^hU  Jtaarved.  Secretaries  and  Manaytre  of  ComjMinua 
art  intittd  to  fumisk  notice  of  Meitiwjf,  Iiau«  of  Ntv> 
Sharti,  InslaUaiiom,  CoiUraeU,  aiid  uny  infermation 
coniueitd  vnih  Eledrical  Engiiteermg  whicK  may  he 
inttraiijiff  to  our  rtaders.  lateoton  art  informtd  that 
uny  account  of  their  irwentiotu  aubmitttd  to  tit  wiU 
naive  owr  best  amsideratien. 

jtU  sotivnwnicaiiona  intended  for  the  Editor  ikovld  he  addrrsstd 
C.  H.  W.  Bicas,  13&-J40,  Satithiry  four/,  fieet  Street, 
landon,  E.C.    Arumigmcnn  omimunicaJioTU  u>W  not  he 

TO    AOySBTlSERB. 

'J'ivtriiimenlt  skouid  be  addrfued  to  Ike  Pwhlisker,  IS9-I40, 
Saliibury  Court,  Fleet  Street,  E.C,  ajid  should  reach  him 
net  later  than  noon  of  Thundai/.  Speolol  Terms  for 
a  teries  can  be  arranged  on  appliiotion. 

B1TUAT10N8  VACINT"  ud  "WAHT  PLACES"  Advftrtlu- 
BiMti  Till  b«  chKTjed  at  THREE  WORDS  for  ONE  PENNY, 
vltb  a  MnninH  charge  of  81XPBNCB. 


TO    BOBBCRIBBRS. 
"Thk  Electrccal  EN(iiN£Ka"  ean  be  had,  by  Order,  from 
any  Netvsagmi  in  Tovm  or  Coimtry,  and  at  the  various 
Raiiwaif  Statwns;  or  it  can,   if  preferred,  be  sullied 
iirtctfrom  the  0^,  on  the  following  temu.' — 

t  montlii 

UniUd  Xmfcdom 3a.    3J. 

Within  tl>«  FmUI  Vaixai    H*.     Hd. 

Otkn  F1m« 4a.  lOd. 

(Poat  Pro,  Pftyakb  in  A*1tmic«.) 

Ohtqvei,  Post  Office  and  Potlai  Orders  for  Subteriplions 
and  Adt!erlisements  sKcmld  be  made  payable  to 
C.  H.  W.  liKHiS,  ISS-I40,  Salisbmy  Court,  Fleet 
Street,  London,  and  be  erwted  *'  Union  Betnk." 


S  nionUu 

i;  nonttu. 

6».  bd. 

13«.  (W. 

St.  ad. 

17«.  4d. 

b.  8d. 

.       19*.  6d, 

BODMD   VOLUMES. 
felt.  1.,  Il.y  attd  III.,  iKu>  ««nu,  of  "Tun  ELiturtucAL  Erfui- 
51Ba"  art  HO*o  ready,  and  ean  be  hetd   bo*ind  in  blue  cloth, 
fQt  Uttered,  priee  S».  €d.     HubscrilMn  can  have  their  own  capia 
bovnd  for  tt.  6'if.,  M*  cootri  /or  brndttts  can  be  abluiiied,  price  £3. 

IMPORTANT  NOTICE. 


W*  may  otctmmiail^f  follow  U\e  lead  of  oitr  Amti-iean  Conttm- 
famriet,  eeptciaUy  uVwii  they  point  tnU  u  KrvieeabU  tray.  TUny 
<trt  uot  bnekitntrd  in  aikintj  thetr  fr'tttid*  t-i  do  ut[  (A*i/  can  fvr  the 
\cAiare  uf  tlie  paper.  Wt  oA  our  friend*  to  rvmemicr  lU.  Ho 
foptr  IhtU  we  kiujie  ever  rtfiuea  SttbicrAeri  or  Advtrtieert.  A'w 
do  vx;  in  fact,  ior  inntt  them,  beiieving  tliat  Utey  mill  get  fvU 
vnl*iefor  lAeir  money, 

Spieiwien.  eopua  of  the  papw  mil  be  unl  on  Tnjitt*!. 


H 


BAD  WORKMANSHIP. 

Major  Flood  Page  has  in  his  letter,  in<lited  to  the 
Times,  which  we  reprint  elsewhere,  rc-ecKoed  the 
opinions  expressed  in  these  columns  again  and  again 
that  danger  from  electric  lighting  arises  almost 
entirely  from  bad  and  slovenly  workmanship.  It 
seems,  according  to  the  letter  referred  to,  that  a 
triumvirat'e  was  appointed  to  make  a  statement  to 
the  Times  on  bcbalf  of  the  industry  generally. 
VarioiiB  causes  contributed  to  make  a  joint  letter 
impossible,  but  there  is  no  reason  to  doubt  but  that 
Major  Flood  Page  baa  expressed  the  sentiments  of 
those  who  were  to  have  been  his  colleagues.  We 
bad  a  pathetic  letter  addressed  to  us  the  other  day 
by  a  gentleman  interested  in  introducing  the  electric 
light  to  a  Oouriabing  town.  "  Aid  me,"  said  the 
correspondent,  "  in  giving  exact  details  as  to  the 
accidents  from  electricity  in  England,  and  at  the 
same  time  give  a  list  of  all  the  accidents  that  have 
arisen  through  the  use  of  gas  during  the  same 
period."  He  went  on  to  say  that  the  opponents  to 
electric  lighting  were  inundating  the  townspeople 
with  tales  of  the  dangers  of  electricity,  drawing, 
however,  all  their  information,  and  poaaibly  their  - 
inspiration,  from  American  sources,  or  from  English  ^fl 
journals  that  seem  to  be  bought  body  and  soul  by  ^t 
parties  interested  in  the  propagation  of  these  tales. 
We  have  said  before,  and  we  say  it  again,  that 
it  is  a  disgrace  for  such  papers  as  the  Daily  News 
and  the  Standard  to  publish  the  telegrams  that  ol^on 
appear  without  awordof  qualification  or  explanation. 
There  is  no  possibility  of  controverting  a  falsehood, 
and  a  falsehood  that  contains  a  half  truth  is  still 
more  difficult  to  tackle.  These  spicy  paragraphs 
and  gruesome  stories  tickle  the  palates  of  many  in- 
dividuals, nho,  struck  with  them,  tell  them  to  their 
friends  and  acquaintaucee  all  round,  but  the  chances 
are  all  against  their  seeing  a  coutradictioii  or  ex- 
plaufttiou,  and  if  they  do  they  will  uot  take  the  same 
trouble  to  spread  the  true  as  they  took  to  spread  the 
false  impression. 

Major  Flood  Page  has  justly  called  attention  to 
the  fact  that  the  majority  of  accidents — some  of 
which  accidents  have  occurred,  while  some  stated  to 
have  occurred  have  not — are  confined  to  a  particular 
ar«a.  He  concludes  that  this  being  so,  no  argument  for 
or  against  the  safely  of  electric  lighting  ought  to 
be  based  upon  what  occurs  iu  this  area,  for  it  is 
evident  that  the  work  is  radically  unsound.  Ho  one 
argues  upon  the  danger  or  safety  of  the  manu- 
facture of  explosives  from  accidents  which  occur  in 
places  where  every  employe  smokes,  or  open  fires  or 
lights  are  allowed.  If  a  person  puts  a  lighted  brand 
into  gunpowder,  and  gets  hurt  as  the  result,  no  one 
would  argue  because  of  this  that  gimpowder  ought 
uot  to  be  produced.  A  fool  is  ofttimes  rewarde 
Rccordingto  his  folly,  and  no  one  complains.  If,  then, 
people  will  persist  in  using  methods  and  material^ 
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known  to  b«  unsafe,  and  admitted  to  be  unsafe,  we 
contend  that  no  sane  person  ought  to  make  a  sweep- 
ing generalisation  upon  such  premises. 

Given  a  huge  medley  of  electric  light  wires,  tok- 
phone  and  telegraph  wires ;  no  real  supervision :  wires 
overhead  or  undcrgrotind,  wires  intermingled  in 
any  degree  of  confusion  ;  every  company  owning 
or  wanting  wircB  fighting  for  its  own  band  and  care- 
less of  what  becomes  of  ita  neighbours — why  should 
anyone  be  surprised  at  accidents?  The  procedure 
courts  accidents,  and  it  would  ho  a  miracle  if  there 
were  no  accidents.  An  electric  spark  will  dash 
Bside  a  little  gunpowder  without  ignition,  but  we 
would  prefer  anyone  other  than  ourselves  to  try  the 
experiment  when  the  pinch  of  powder  was  in  the 
centre  of  a  barrel  of  powder.  We  should  expect  if 
we  did  it  to  find  the  girl  who  used  to  light  the  fixe 
with  kerosene,  somewhere  in  space,  and  we  cannot 
comprehend  why  a  fatal  accideut  trying  such  an  ex- 
periment should  cause  a  sensation,  no  more  than 
we  can  understand  why  sonsatioual  reports  from 
New  York  about  the  dangers  of  electric  lighting 
should  be  taken  as  a  proof  that  "  properly  carried 
out  such  lighting  is  misafe." 

It  is  not  so;  properly  installed  electric  lighting  is 
the  safest  of  all  artificial  illumiuants.  A  careless 
student  dropa  an  oil  lamp  and  a  university  is  burnt 
down,  at  a  drunlsen  carousal  a  lamp  is  knocked  over 
and  a  block  of  buildings  is  destroyed  and  several 
lives  are  lost.  Why  have  we  not  had  sensational 
paragraphs  against  the  use  of  oil  ? 

Major  Flood  Page  points  out  that  electricity  is 
distributed  in  two  ways,  under  high  or  under  low 
pressure.  While  wc  have  never  departed  from  the 
view  that  a  continuous  current  under  a  moderate 
pressure  will  ultimately  prevail,  it  is  because  we 
think  it  best  suited  for  the  distribution  of  power  ae 
well  as  the  distribution  of  light,  and  from  no  idea  of 
greater  safety.  The  electrical  engineer  knows,  but 
th«  ordinary  householder  does  not.  that  both  systems 
distribute  at  the  same  prtissurein  the  house,  and  the 
8«nc  conditions  of  safety  apply.  Tf  we  take 
Ferranti's  high-pressiue  system,  and  supposing  he 
generates  ton  thousand  volts  pressure,  this  pressure 
only  exists  in  the  grand  mains,  which  should  be 
absolutelv  closed  to  prying  eyes  or  fingers.  At  the 
transforming  stations,  equally  out  of  everybody's 
reach,  this  high  pressure  is  transformed  down  to  two 
thousand,  and  this  is  the  pressure  in  the  ordinary 
street  mains,  which  again  should  be  out  of  reach. 
At  the  houses  it  is  transformed  down  again  to  a 
harmless  hundred  volts.  It  b&s  been  said  that 
perchance  the  pressure  of  two  thousand  will  get  into 
the  house  mains  by  contact  somehow  of  the  primary 
and  secondary  of  the  transformer.  There  is  no 
difficulty  here.  If,  with  the  existing  transformer, 
such  a  thing  i^^  possible,  it  is  easy  to  make  a  trans- 
former where  it  is  impossible. 


The  popular  outcry,  however,  is  directed!  agaiust 
low  pressure,  or  at  least  medium  pressure,  for  this 
it  is  that  exists  in  America,  therefore  as  yet  the 
questions  involved  by  the  use  of  such  high  pressures 
as  the  abovo  are  not  debated.  The  whole  matter 
comes  simply  to  this,  in  a  district  whore  everything 
is  done  to  make  accidents  easy  accidents  do  occur, 
whence  it  is  argued  that  the  operation  anywhere  is 
dangerous,  ts  it  not  aa  good  to  say  that  in  ninety- 
nine  per  ci^nt.  of  places  wherein  electricity  has  been 
installed  no  accident  has  arisen,  therefore  it  is 
almost  absolutely  safe?  The  letter  to  the  Times 
was  written  because  of  a  fire,  and  to  allay  any  dis- 
quieting feeling  of  insecurity.  At  the  time  of  tfao 
fire  we  wrote  on  this  subject  very  much  in  the  same 
strain  an  Major  Flood  Page  has  now  written.  Thoro 
is,  however,  one  phase  of  the  case  which  may  appeal 
to  the  householder.  Danger  ft'om  gas  is  generally 
because  of  a  leak,  danger  from  electricity  is  also 
generally  caused  by  &  leak.  The  former  is  odorous, 
and  oniiouaoes  itself,  the  latter  is  not  odorous,  but 
it  may  be  made  to  announce  itself.  It  will,  perhaps, 
be  well  if,  when  iustalHug  the  electric  light  iu  any 
house,  the  contrnctor  was  to  g^ve  the  householder  or 
some  competent  person  a  few  hints  on  this  subject. 
It  should  be  stated,  however,  that  while  every  leak 
of  gas  is  dangerous,  it  is  seldom  that  a  leak  of  elec> 
tricity  is  dangerous. 


:kr.  ^^^ 


THE  LAW  OF  INVERSE  SQUARES. 

To  THK   EUITOR  CW  TUK    Er.KrTRICAL  En'OINKKR. 

Sib, — Oil  reading  your  leading  urticle  on  ihlt  subject  in 
lh»  SUdriaii  Enpntrr  nl  P«hri)iiry  U,  1  fuiiml  iii  tho  lust 
naraigraph  that  youhadchoaonmy  profcssurforiinexaaiiile, 
You  were,  however,  rather  imfortunate  in  yoiir  selec* 
lion,  for  he  is,  I  believe,  the  moat  practically  tniJnod 
of  all  the  dootrieal  «nginooring  teachers  in  tbo  king- 
dom, as  may  ho  scon  on  reforenca  to  the  biogtuphical 
oBction  of  the  "  Electrical  Trades  Directory,"  or  in  a  letter 
of  hit  on  "'IVaininz  for  Ktectrical  iRiliiiitriei "  in  last 
week's  KUclrician.  'I'bu  set  of  i)ucstioii»  from  which  you 
quote  is  professedly  intended  fur  a  theoretical  olaa  of 
students  reading  up  for  the  advanced  examinntiont  of  iho 
Scioiicu  and  Art  Dopdrtiueiit.  If  yuu  luuk  at  tbo  uloctrical 
engineeriit^  qiieslionn  by  the  same  compiler  jon  will  find 
them  sufficiently  practical  to  meet  with  even  your  ap- 
giroval ;  in  fact,  I  know  of  no  one  who  dtttesUt  theo- 
retical inntbematical  itiresti^tiona,  that  arc  not  of 
immediate  practical  use,  mora  than  this  aame  jirofeMor 
of  whom  you  make  an  example.  There  seema  to  be  n 
universal  grumbling  at  the  preoent  time  aguiiiit  prufoaMtrs 
and  tbeir  teaching  ;  but  for  that  teaching  electricity  would 
have  remained  a  ecience,  and  never  have  become  an  art. — 
Voura,  etc.,  A.  H.  Allkn. 

Arlington -place,  Glasgow. 

[Mr.  Allen's  letter  requires  a  reply  from  ua.  Why,  how- 
ever, he  makes  this  pajier  a  medium  for  a  grutoitoua  adver 
tuoment  of  another  [uipor  ii  more  than  w«  undorstand. 
Neither  biograi>fay  nor  letter  have  anything  to  do  with  the 
subject  in  hand.  Ouroricinal  reroarlCH  were  made  upon  a 
reference  to  the  South  Kensington  examinationR.  It  it 
udmitbo'l  that  our  "examplea'  are  from  a  compilation 
nmde  U>  assist  these  examinations,  and  our  contention 
is  that  both  examinations  and  qnestioiu  are  not  up  to 
tho  sunduixl  vt  tha  practical  reouiremeots  of  the 
day.  n  thoiHi  in  connection  with  the  duinrtment  who  do 
know  better,  aa  Mr.  Allen  says  bis  proleseor  does,  were 
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refuse  alleeiianoo  to  anted  iluvianism  inat&ad  of  pandering  to 
it  And  writing  books  for  it,  the  remedy  woult]  soon  come  ; 
but  what  can  we  say  of  men  who  vnuta  daya  and  months 
preparing  piiiiils  to  {tma  examinations  when  ihey  know  thiD 
information  iuifjarUitl  U  to  be  forgotton  as  soon  as  ix>8»1>tu 
vhoti  the  students  coma  into  pnotieal  work  J — El»,  E.  E  \ 


THE  THEORY  OF  ARMATURE  REACTIONS  IN 
DYNAMOS  AND  MOTORS." 

BV  JAitRS  SWINBURKS 

(Cojitiwuifi  fro  m  paije  ISS.) 

If  the  cross  ciurent-turns  are  ulono  i:onskler6il,  a  diirpo- 
Bition,  rtMtgfaly,  oa  shown  in  Fi^;.  7  ia  obtained.  There  are  no 
linos  across,  ao  tlio  linen  are  cmniped  together  where  thoy 
leave  the  armature  only.  If  Figs.  G  and  7  were  suuar- 
posed,  the  opposite  inductions  would  bo  e^joal  quite  cloeo 
to  the  losing  pole  corners.  The  exact  position  would  be 
difficult  to  determine,  liub  by  snch  a  rough  method  as  tliat 
just  doBcnlMid  the  position  can  be  found  so  as  to  mnhe  no 
senBibto  error  in  iht  calcuEations,  Fig.  8  shows  the  diapo 
Hition  of  the  induction  due  to  the  back  currenvturri); 


■iMiL 


Fio.7. 

right  round  the  field  sre  left  out,  for  their 
dispul^on  Is  atmoet  oxActly  the  same  as  that  of  the  field 
Unee,  and  thoy  are  cancelled  by  some  of  th(^  soncs  winding. 
If  Fig.  8  is  8U|»erpose(l  on  Fig.  0  or  7,  the  induction  is 
ineroftsed  on  one  side  and  d&creaaed  on  the  other.  On  each 
side  of  the  oenti-e  line  the  addition  or  subtraction  is  unt- 
form  It  is  clear,  then,  that  except  in  the  case  of  very 
emsJl  mnohiiios,  or  machines  with  very  light  loads,  the 
position  of  non-eparkiiig  of  the  brushes  is  close  under  the 
leading  ^mle  coinei^.     In  practice,  this  is  easily  verified  by 

taking;  two  pilot  bnisbo^  and  a  detector,  and  finding  the 
position  of  no  deflection  when  one  is  8li>;htly  in  adviinoe  of 
the  other. 

A  glance  at  actual  machines  shows  that  the  conclusion 
here  irrived  at  thooroticatly — ^that  the  brushes  are  almost 
under  the  loudin);  pole  corners — iii  c<'>rrect.  The  utigic  of 
lead  of  brushes  at  full  load  thus  depends  on  the  polo  angtu, 
and  the  bick  potential,  o„  CAn  now  be  given  in  the  form 

ir-<')nC;iO. 

Equation  (S),  for  the  full  load  excitation,  can  therefore 
be  written 

o^^/,B>,+(1^-g)liC/10^-gB,^■;.B>^    .    (8) 

*  Taper  TNut  befara  the  liuUiaiJaaof  Elootrieal  KuKinoun. 


Equation  (2),  for  the  croas-!)cctional  area  of  the  field- 
magnets  also  becomes  in  full  — 

Ti.  MX. 

Probably    the  greatest   problem  that  still   remains  to 
dynamo  makers  to  grapple  wilK  is   that  of  leesening  or 


"X 


V,-.  ,* 


no.  a 


avoiding  sparking  at  the  brushes.  At  present  it  is  neces- 
sary to  move  them  whonovur  the  load  of  the  machine  is 
altered,  Several  methods  of  moving  the  brushes  auto- 
raalically  have  been  projiosed,  and  perhaps  used,  in 
the  United  States,  but  they  have  not  come  into  common 
use  in  this  country.  An  att«ndaiit  is  therefore  ncccesury  if 
the  brushes  are  to  be  kept  in  good  order.  Fig.  9  shows  a  tew 


Flo.  9. 

turns  of  a  winding  e|wcially  designed  to  need  very  little 
moving  of  the  bnixhcs.  A  convolution,  instead  of  being 
wound  over  the  armature  diametrically  as  usual,  is  wound 
over  the  core,  so  that  one  side  of  it  gets  into  the  field  just 
us  the  other  side  is  coming  out  At  no  load,  the  convolu- 
tion is  commutsted  when  the  sides  arc  nt  equal  distance* 
from  the  polo-pieces.  At  full  load,  a  very  small  movement 
of  the  hiushofl  ib  cnouj^h  to  bring  one  side  out  of  the  field, 
and  put  the  other  siue  in  far  enough  to  reverse  the  cur- 
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rant.  If  tbe  bnithat  are  not  shifted,  the  cotiiliictoi's  in  thB 
belt  between  the  polG-pieuw  h»v«  ciirrout  iu  aJternaU 
HiroctJODS,  «0  tha,t  tbey  do  nol  act  aa  the  coils  of  an 
dectromagnet :  the  cro»4  induction  jiut  under  iho  ]>olc 
cornen  is,  however,  the  sanio.  As  tlio  lotid  uf  th«  bnishcM; 
is  v«rf  noftll,  tho  bock  current-tuma  are  amalE  also.  As  the 
change  of  field  is  rapid,  it  ia  necessary  to  use  very  narrow 
brtisbea  atligbt  loads,  while  Ihoro  is  spuikini^  if  ihoro  ie 
the  loan  jnaceumcv-  This  winding  ianot  perfectly  suitable 
for  rory  large  machines  with  single  niAgnets,  for  one  con 
duetor  nu  itii  current  reversed  by  the  top  loading  pole 
comer,  and  tho  other  by  tho  tower  one,  and,  as  alre&dy 
explained,  tho  top  is  generallv  etronger,  so  that  more  load 
is  needed  nn  the  oottom  bnun,  and  this  is  troublesome.  In 
Bmall  macbinos  this  does  not  take  place  to  the  satcc  extent. 


Pro.  10. 

Ill  Gome  types  of  macbinos  mndo  in  the  United  States  a 

[  Mries  ooil  is  wound  round  the  armature  instead  of  on  the 

6eld-iDagnet<.  Itistbert  sometimea  wound  obliquely  HOtbat 

It  liM  agminst  the  two  trailing  pole  corners.     The  idea  in 

an-anging  it  obliquoty  is,  no  doubt,  to  coxintei-balanije  the 

obli'fuiU'  duo  to  the  armature  current  in  sorao  wav.     If  the 

aerie*  unl  is  wound  on  the   armature  it  muat  have  enough 

aiu]>ere  ttirni  to  counterbal.mco  the  Wit  current-turn*  on 

the  Arniiiture,  and  in  addition  to  this,  enough  to  incroue  the 

annuture  induction  enough  toallow  for  the  armature  resist 

ance  at  full   load.     In  a  large  machine,  therefore,    it  is 

equal  U)  but  little    mare    than   tho    Wck  current-turns. 

[As   it   18    arranged    obliquely    it    aUo    counteracts    jtart 

;0l  the  crosscurrent-turns;  but  as  the  cross  current'turns 

■  sre  always  much  more  numerous  than  the  back  curront- 

Iturns,  (ho  scritti  coil  in  tbia   po&ition   lessens  the  cross 

induction  to  a  very  small  cxtcntv     This  arrangement  baa 

^therefore  little  advantage. 


Fk).  II. 

As  a  very  weak  field  is  enough  to  reverse  the  current  in 
a  section,  a.  ^m^U  pulo-piece   niiijht  be  80  uppttert   to  the 
.armature  as  to  reverie  tho  sections  at  Aay  convenient  place, 
ilf  the  revonul  could  tuke  plaoe  in  such  a  position  th^t  tho 
fbrushea  would  have  a  negative  loud,  the  back  current-tunm 
would  be  eonverted  into  forward   current-lunis,  and  a  ma- 
chine coutd  he  designed  bo  give  constant  RALK,  or  even 
a    higher    E.M  P.    at     full    load,     without    any    series 
winding     on     the     magnets    at    all.      Kevei-sing     pole- 
piecos,  oa  they  are  called,  were  brou^t  out  some  two 
Hyoars  ago.  Ptg.  10  shows  a  simple  case.  Two  reversing  pole- 
pieces  are  shown.     In  order  that  there  may  l>e  some  induc- 
tion iu  tbo  same  directioo  as  that  in  the  left  linib  of  tho 
.nagnot,  it  is  clear  that  tbe  line  integral  of  the  magnetic 
'force  from  A  to  B  must  tjo  positive.     If  the  bnishes  are 
mtder   thoeo  rorersing  pole-pieces,  the  licio  A  D  passes 


through  the  neutral  points  and  tbe  cross  potential  is 
rnC,'IO.  Each  revaning  magnet  must  tberefL.re  have 
H  nC  ampere-turns  on  it  to  countenict  the  cross  curreut- 
turns,  and  a  few  more  to  cause  thL>  reversal  In  large 
machines  theee  (lolo-pieceB  are  thu^  difficult  to  work  in. 

In  u  drum  armature  it  would  not  be  noceuary  to  have 
two  ruvci'aing  [lolca;  one  wound  with  a  little  more  than 
JnC  impt-re  turns  would  be  enough.  Of  course,  those 
{loles  abould  h^ve  their  coiU  in  series  with  the  anuature, 
BO  that  their  excitation  varies  with  tho  cross  current- 
tuma. 

If  tbe  reversing  pole-piece  A  is  made  larger,  and 
attached  to  tlie  yoke,  tbe  same  number  nf  current-turns 
is  nacOMury,  as  the  yoke  is  at  the  same  magnetic  potential 
as  the  centre  of  the  armature,  if  the  magnet  limbs  have 
equal  coils,  and  the  left  pole-piece  is  not  highly  mag- 
netised. As  the  rcv6r«i[ig  pole  needs  no  excitation  at  no 
load,  the  shunt  must  be  wound  on  both  limtie  equally.  But 
tho  series  coils  may  all  be  wound  on  one  limb  so  that  the 
yoke  is  not  at  the  same  potential  as  the  centre  of  the  arma- 
ture  at  full  toad.  Suppose  tbe  series  coil  hasnC/l6ampere- 


Fio,  la. 

turns  on  each  former,  with  no  reversing  pole- pieces,  the  whole 
may  bo  put  oti  one  former,  and  tbo  reversing  ]iolc-picco 
then  requires  but  little  wire  on  it.  Ihit  tho  rovoming 
pole-piece  does  away  with  tho  need  of  much  Hories  winding 
on  the  fieldE,  so  there  would  not  bo  anything  like  those 
series  currcnt^turns  to  bo  arraiii;ed  at  pleasure;  in  fact^  if 
the  reversing  pole-piece  wore  put  on  one  s^ide,  so  as  to  give 
negative  lead  to  the  brusbos,  there  would  be  no  need  of 
any  :  and  for  this  rcnaon  tho  rovorsing  pole-pleco  is,  in 
large  machines  at  least,  somewhat  impraclicabte. 

Fig.  11  shows  an  arrangement  in  which  a  small  horse- 
shoe electromagnet  is  lairaii^d  aguiusl  tbe  uncuvored  port 
of  an  armature.  Tbe  horaeshoe,  as  a  whole,  provides  a  con- 
venient [)atb  for  the  line  of  induction  due  to  the  cross 
ampere-turns.  If  iho  electromagnet  has  more  ampere- 
turns  on  it  than  there  are  on  the  part  of  the  armatura 


r^ 


^ 


Fio.  U. 

covered  by  it^  oas  pole  of  it  will  act  as  a  rerarring  pdie^ 

piece.  This  electromagnet  is  a  little  difficult  to  tttKA  to 
the  dynamo  so  as  not  to  cause  excessive  magnetic  leahage, 
a»  the  aides  of  it  oome  near  the  main  poles  of  the  dyitamo. 

Fig.  1 2  is  a  diagram  of  another  method.  The  armature 
pro])er  is  made  as  usual,  but  the  conneetiona  to  the  commu- 
tator jiass  over  the  ouUide  of  a  sort  of  subsidiary 
armature  core.  The  E.M.F.  needed  for  reversing  a  sec- 
tion is  induced  in  the  connection  by  a  eubsidiury  field- 
magnet  with  narrow  pole-piecea,  as  shown.  The  liUle  field- 
magnets  ai-e  wound  in  series  with  the  main  circnit  The 
connculions  are  shown  embedded  in  the  core  as  in  the 
notches  of  a  Pocitiotti  nrmaturc.  A  small  yoke  is  shown  in 
Fig.  12;  in  practice  the  subsidiary  magnets  woukl  ho 
mounted  on  the  bed-plnt«. 

hlg.  1$  shows  ao  orrangoment  in  which  the  subsidiary 
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magiiots  are  mounted  on  the  rocker  that  holds  the  brunheH, 
■0  that  the  tn^nhino  can  be  ^eguln^«d  by  moving  ibe 
bnisheji  backwards  Of  forwards  without  producitg  spark- 
ing. 

It  is  probable  that  aome  form  of  reversing  polc-picce  will 
come  into  gonoral  use,  lo  lhc4«  forms  are  described  at 
loiigth. 

The  advanlB);;e!i  to  be  gained  hy  tucb  an  arrangement  are 
very  j^t^hI.  Tbe  bniihex  do  not  need  to  be  bhiftcd  as  tho 
load  varies,  wbtch  >avu  attendance  and  wear.  Back 
current'turna  are  avoided,  and  this  reducex  the  expense  in 
the  serieB  fteld  windings,  and  naves  power  now  wasted  in 
them.  The  IJoId-iniL^neia  can  be  made  smallor,  and  the 
induction  in  them  will  be  tho  same  at  full  load  as  at  no 
load,  BO  that  the  E.M.F.  will  not  ba  nnstablo  at  light  loads 
— a  state  of  things  which  in  not  always  avoidable  at 
present. 

A  smooth-surface  commutator,  such  as  ia  generally  used 
in  low-tentioQ  djroamo*,  is  seldom  uited  on  machines  (or  arc 
lighting.  No  doubt  the  reason  is  tbis  :  An  arc  light  machine 
must  be  series-wound,  because  it  would  he  too  expensive 
to  wind  the  lieldmagnets  with  small  cnouj^h  wiro  to  act  as 
a  sbunt,  Though  series- wound,  it  must  bo  arranged  so 
that  Any  increaise  of  current  is  auoompanied  by  a  decrease 
in  the  E.M.F.,  or  the  lamps  would  flicker,  i'he  point 
of  no  sparking,  therefore,  t^hifts  forward  when  tho  current 
incroasos,  and  backwards  if  the  ciu-rent  decreases. 
There  must  be  a  large  nuinber  of  turns  per  section,  ao 
that  the  least  movement  of  the  non-siwirkitig  point  causes 
Bliarking  at  the  brnsbe^.  If  thti  current  of  the  machine 
increases  above  tho  norm.il,  so  that  tho  brushes  are  no 
lunger  far  enough  forward  to  avoid  Bjjarkiiig,  the  spark 
ciiuaed  remain.'*  as  a  timall  arc  till  the  current  in  the  con- 
ductors of  the  section  coniOH  tu  tho  normal,  and  then  dis- 
ippears.  If  the  machine  cun'ont  falls  b«low  the  normal,  the 
current  in  the  section  wilt  have  increased  beyoinl  tlio  itrinii- 
ture  current,  and  the  orcso  formed  may  continue longeuou^'h 
lo  bum  the  commutator  sections,  or  even  to  thuh  round.  In 
mocbinoB  with  very  few  commutator  sections  tbe  brushes  are 
always  given  too  tittle  lead,  otherwise  there  would  be  a  flash 
round  every  time  the  cutrcnt  foil  below  tho  normal.  No 
doubt  this  is  why  tho  practice  in  arc  light  ranchinea  is  to. 
use  few  commutator  aoctions,  to  leave  a  small  air  tt^Htce 
between  them,  and  to  give  tho  bnt:thoa  icna  than  sparkloss 
lead,  HO  that  the  sparks  then  form  between  tho  ond  of  tho 
Lnisk  and  tho  edge  of  tbe  section,  and  do  not  destroy  the 
surface  of  th«  commutator,  and  do  not  tliLah  round.  In 
spite  of  this,  however,  arc  light  machines  have  boon  made 
for  some  time  with  continuous-surface  commutators. 

QiuioiB  AND  Drum  AauATt/KEH. 

The  drum  armature  was  invented  by  Worms  do  Romilly, 
and  in  1872  an  account  was  published  in  fAs  Mondu. 

First,  OS  to  winding.  If  a  given  armature  is  wound 
Gramme  or  drum,  with  a  ^ven  number  of  external  turns, 
there  it  loss  reBiatanco  in  uxa  drum,  unless  the  armature  is 
of  very  large  diameter  in  pro]K>rtion  to  its  length.  If  the 
discs  are  made  specially  for  a  drum  armature,  a  greater 
tadial  depth  eou  bo  allowed,  as  the  space  used  for  inside 
turns  in  the  Gramme  can  bo  utilised  for  iron. 

If  tbe  radial  depth  of  tbe  disc  ia  greater,  and  the  induo- 
tion  in  the  iron  of  tbe  armature  is  the  same,  the  induction 
in  tho  air  gap  is  greater.  This  takes  heavier  fiuld-uagnets 
and  more  excitation,  but  increases  the  output  of  tbe  arma- 
ture. In  addition  to  this  it  admits  of  more  armnture  current- 
turns,  as  the  cross  induction  can  bo  increased  also  without 
revernug  tho  induction  under  the  leading  pole  corners. 
With  a  drum  armature  a  very  much  larger  single-magnet 
machine  can  therefore  be  built  than  with  a  Gramme. 

Eacb  section  of  tho  Grauiiue  machine  has  a  higher  resist- 
ance than  that  of  a  drum  with  the  same  number  of  com- 
Diutator  sections.  If  a  given  armature  is  wound  Gramme 
in»t<«d  of  drum,  the  self-induction  is  about  double  for  ttacb 
rxtornal  turn,  because  tbe  conductor  also  makes  a  little 
field  of  its  own  inside  the  armature,  as  in  Fig.  3,  being 
close  to  the  iron,  and  the  self-induction  due  to  tnal  would 
be  about  eqiuil  to  that  of  (he  Active  \y»n  of  the  conductor. 
Two  tui  na  per  seclion  make  tbe  fclf-induction  from  throe  to 
fourtinesas  great  »R it  would  be  with  one  turn.  There  ia  no 
mutual  induction   between   tbe  conductors  in  coruiection 


with  tbe  opiiosite  brushes,  as  in  a  drum  machine,  so  tbe  self- 
iiiducliuri  in  the  Gramme  may  he  ta.ken  as  twice  th^l  of 
the  drum.  The  Gramme  may,  however,  be  mnJe  with 
twice  as  many  commutator  sections,  giving  one  turn  per 
section.  The  self-induction  of  a  section  is  thus  greater 
than  the  Mlf  and  mutual  induction  of  half  a  vouvobition  in 
tho  drum,  and  bbo  roBistaiicc  ia  also  greater.  The  Gramme, 
therefore,  still  retjuirsa  a  stronger  reversing  field.  Tbe 
ofTect  of  this  h»  that  a  small  displacoment  of  the  bruahea — 
or,  what  is  bho  sumo  thing,  u  small  variation  of  the  load — 
causes  a  greater  B|nTk  at  the  tip  of  tbe  brush.  If  the  arma- 
ture ia  perfectly  symmBtrically  made,  a  position  of  no 
spark ingcun  be  foundforany  given  load  with  u  targe  number 
of  turns  por  section,  but  tbe  Toast  variation  of  load  or  move- 
ment of  the  brushee  will  then  give  rise  to  sparking. 

The  Gi-amme  has  stilt  another  great  diatidvaiLUge  when 
used  in  lari^c  machines.  Thocurrcnt-turna  on  the  armature 
bring  tbe  sides  of  the  intonul  hole  to  a  considerable  diffe- 
rence of  magnetic  potential,  and  this  causes  induction  in 
tho  spindle,  and  heats  it.  This  not  only  causes  waste  of 
power,  but  froi|uently  the  heut  is  conducted  to  the  bearings 
and  ioitiatM  hot  bearings  in  addition.    Id  a  drum  armature 
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the  sides  of  tho  inside  hole  havo  only  n  differenee  of  poteit- 
tirtl  of  Ifi'ii^-u  aa  the  armature  currenttunw  do  not 
iifTtxt  tbe  spindle.  The  armaturo  can  generally  bo 
niide  of  such  radial  depth  that  it  is  slightly  magnetised, 
while  a  Gramme  armature  ts  generally  taken  np  as  high 
as  consistent  with  Itecping  cool  and  economy  of  field  wiro. 
The  induction  due  to  tbe  buck  turns  in  the  central  hole  in 
a  Ornmmo  mocbino  introduces  a  correction  in  the  sits  of 
magnet  iron,  aa  it  actji  as  wnstc  field.  Tbe  induction  in 
the  hole  is  realty  nblitiue,  and  is  due  to  tbe  whole  of  tho 
armature  current  tnrns,  «(>  that  the  Inakagc  is  often  very 
eorious. 

The  drawbacks  to  tbe  drum  armature  are  all  mocbEinical. 
In  small  drnmn,  the  diflicnily  of  winding,  the  waul  of  ven- 
tilation at  the  ends,  and  the  difliculty  and  ezpenae  of 
repair,  more  than  balance  the  advHntuges  of  small  reaiai- 
ance  and  little  wire,  or  large  output. 

In  large  machines  the  same  drawbacks  apiiear,  but  they 
are  of  lc8.»  rcliitivo  im]Kirtiince.  Without  doubt  the  large 
dynamo  of  tbe  future  will  be  u  foiu-  pola  or  six-pole  drum. 
By  using  four  poles  a  much  larger  machine  can  bo  mud* 
without  trouble  from  cross  iniiiiction.  The  ond  connec- 
tions, wbich  are  the  greatest  difficulty,  then  bvcome  much 
simpler,  and  any  p»rt  of  any  convolution  can  ho  taken  out 
for  rejjair  without  disturbing  th?  rest  of  tho  conductors, 
The  central  ventilation  bole  is  much  larger,  r.8  the  railial 
depth  neod  only  be  half  what  it  is  in  a  twofold  machine, 
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RsLATioN  OP  Motors  to  Dynamos. 

Having  dUcuueO  tbe  full  theory  of  dynamos,  its  applica- 
tion to  motors  is,  of  couriie,  exceedingly  simple.  A  luoUii' 
it  nothing  but  a  dynnmu  runniiit;  toe  other  way,  aa  a 
dynamo  ia  a  practically  revcrmiblc  machine. 

Fig.  14  shows  a  dynamo  armature  with  the  [lositioii  of 
the  bruithes,  and  the  b&ck  und  cro44  armature  windings. 
For  simplicily  the  brushcB  art  shown  as  Utuching  the  outr 
side  of  the  armature  iniite.vl  ot  the  commutator. 

Suppuc>e  tbu  direction  of  lh«  currontj)  in  the  held  and 
armituie  to  remain  the  same,  hut  the  dirAction  of  roUtion 
of  the  armature  to  revene,  the  dynamo  then  becomes  a 
motor.  The  briuhea  muac  be  inclined  the  other  way,  as 
shown  dotted,  othenvieo  tbo  ends  would  catch  in  the  com- 
mutator. The  cross  and  back  turns  remain  as  before, 
so  that  the  armature  current  oppoaea  the  field  ezeita- 
tioa.  Tbe  bnubos  would  bo  in  exactly  the  eame  place 
in  tbe  motor  as  io  ths  dynamo  it  tbe  field  where 
the  commutation  takos  place  vers  uniform.  As  a  mutter 
of  fact,  it  i«  stronger  near  the  pule  corner,  so  a  motor  has 
a  very  litt.lv  leu  lead.  It  bu  BomeLlmes  been  said  thnt  tbe 
armature  current  aaaiats  the  field  in  a  motor,  but  this  can 
only  take  plucu  il  tbe  biushca  are  ^iveii  a  negative  lead. 
Tbe  samu  result  is  obtained  in  a  dynamo  by  putting  the 
brusbfls  back  ;  but  in  both  cases,  of  course,  this  le»d»  to 
exoesHvoaparkinu.  It  is  sumetimes  imagined  that  some 
eflect  of  the  convolutions  being  commuuted  acttdiflerently 
in  a  motor,  hut  aglanceat  the  di3|;ram  shows  that  the  action 
ia  completely  reversed.  The  section  being  commutated  in  a 
dytiamo,  opposes  the  movement  of  the  armature  ;  in  a  motor 
it  aaaisls  the  armature.  Xo  appreciable  Fouaiult  currents 
can  bo  caused  by  the  reversal  of  the  section,  If  any  wore, 
they  would  as«ist  the  dynamo  and  opj)ose  the  motor,  ao  that 
they  would  also  bo  reversible. 

Most  writen  ou  dynamos  fipeak  of  loss  of  E.M.F.  and 
loes  of  [Hjwer  by  "self-induction  of  the  armature."  This  is 
often  iii|i|»j£cHl  to  amount  to  about  .''■  per  cent,  or  10  per 
cent  There  must  be  some  misiindcrstandins  about  this,  as 
there  is  no  way  in  which  such  a  lose  eonld  tako  place.  The 
curreut  in  the  armatiu^  is  sensibly  eonstunt  except  in  the 
section  being  coramutated.  In  any  case  power  cannot  be 
lost  by  self-induction. 

There  is,  then,  no  point  in  wbich  tbe  dynamo  is  not  per- 
fectly reversible,  except  a  merely  theoretical  difTerence  in 
the  position  of  the  brushes,  and  there  is  no  foundation  for 
tbe  idea  that  a  motor  should  have  a  large  armature  and  u 
weak  lield.  In  so  far  as  any  motor  depart*  from  the  design 
of  a  good  dynamo  it  ia  bad. 

Of  course  the  winding  of  tbe  field-magnots  in  a  motor 
is  difierent. 

fT9  be  totvAmUd.) 


OPERATION    OF  ELECTRIC  MOTORS  WITH  HIGH- 
TENSION  CURRENTS.* 

BV  BUiLEll  A.  SPKftRY. 

The  recent  advance  in  the  iransminion  of  power  by 
electricity  in  this  country  and  abroad,  and  it«  adoption 
on  a  more  or  less  extensive  scale  (or  the  utilisation  of 
distant  water  powers  in  the  mining  districts,  indicate 
that  the  stitfl  of  the  art  has  reacberl  that  point  where 
it  haa  (xaacd  to  be  an  oxpeiimeiit,  and  where  the  most 
direct  methods  and  the  betterment  of  the  varioiia  dutails 
of  conatniction  are  matters  of  paramount  importance. 
Tbe  prtwcnl  widespread  interest  in  hightonsion  cnrrenta, 
and  the  discussion  in  connection  with  their  use  in  the 
distribution  of  electricity  for  otoctric  lighting  lead  me 
to  the  few  remarks  which  follow,  hoping  to  direct  atten- 
tion to  their  cmptoymenl  in  the  tranamiaaion  of  power, 
that  this  field  for  the  use  of  hij-h-tension  currents  may  not 
be  neRloctod,  and  may  also  receive  what«vfir  benefit  may 
nault  from  the  general  discussion  now  in  progress. 

For  the  tiansmisfiion  of  power  from  one  [wiiit  to  anothei 
tbero  can  be  no  question  as  to  the  utility  and  great  advant- 
age of  employing  high  potentiala.     I  apoak  now  of  the 
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transfer  of  po.ver  from  oi:e  point  to  another  as  contra-di»> 
tiriguished  from  the  distribution  of  power  for  domestic  or 
tike  pur|>oflea  on  a  wides|>read  scale.  I,  however,  aee  no 
reason  why  in  tbe  near  futrire  this  latter  system  also  should 
not  hi-  ]iroeei'Utod  ulong  the  linee  of  high-tenBion  currents, 
inasmuch  aa  the  phenomenal  progress  which  has  charac- 
tcrLirtl  electrical  engineering  enteriiriies  in  the  past  will 
briii{;  the  ipicstion  of  insulation  to  a  point  where  danger  to 
life  and  projwrt  y  will  almost  entirely  cease  to  be  an  element 
to  he  cnnsideren.  This  will  doubL(ea.i  be  brought  about, 
too,  by  the  utilisation  of  tmfety  devices  in  the  central  plant, 
ai  well  as  throughout  the  construction. 

In  the  consideration  of  high  poteiiliaU  as  applied  to  th« 
transmission  of  power,  1  propose  to  take  a  practical  instance 
and  carry  it  out  along  the  line  of  each  of  the  two  foremost 
\i\&\n  known  to  electrical  engineers — n^imely,  first  by 
constant  current,  and  second  by  constant  imlential^hoping 
by  this  nieaiu  to  point  out  the  prini:i{Kil  differences  and 
iiecurtain,  if  |>ositible,  which  is  tbo  better,  cheaper,  and  mote 
desirable  method. 

Before  starting  with  theexamploa  it  is  doslrahle  to  settle 
the  fact  that  the  work  of  each  ot  the  plaiiU  shall  he  satis- 
factory in  so  far  as  practical  operation  is  concerned. 

This  will  depend  U|ioi]  economy  and  rej^ulation.  We  ivill 
assume,  so  far  as  the  practical  njieration  is  concerned,  that 
with  xUiini,  com(H>unned,  or  over  com [wunded  generators, 
and  with  gliunt  or  com  pound- wound  motors,  the  nutter  of 
regulation  may  bo  satisfactorily  worked  out  But  can  the 
regulation  bo  e(|ually  well  maintained  U|x>n  the  constant- 
current  plan  T 

tl  will  be  granted  by  all  who  have  inTOsUgated  tho  mat- 
ter that  constant'CUirent  generators  can  be  regulated  auto- 
maticitlly,  as  to  their  potential,  from  zero  to  full  load,  in 
response  to  demands  thoreun  for  work*  ami  this  is  done  in 
a  satisfactory  mantier. 

But  referring  to  the  motor,  the  argument  urged  agtunst 
the  cunstunt -current  method  is  that  the  tield-coils  each  bave 
to  he  dividci  into  a  great  many  purt«,  etich  of  these  parts 
led  to  sections  of  a  stationary  commutator,  uuil  contacts 
driven  buckward  and  torwanf  over  ibis  commutator  by 
mvansof  ihticcntrifugul  forcuof  thevitrying.-^peed-teiidmicios 
of  the  motor.  That  the  potential  ditTeience  uf  a  constsnt- 
curi'ont  motor  may  l>o  made  to  meet  tha  varying  demands 
thureon  for  work,  has  Ixien  demonstrated.  But  it  has  been 
(iinfaur  demonEtr.iie<l  th.it  the  method  of  simply  rotating 
tbo  brushea  nhout  the  commutator,  between  the  points  of 
rero  and  maximum  potential  diRerence,  in  a  con'-tant-cur- 
rent  motor,  may  be  B;iti»fMClortly  employed  to  regulate  tbe 
electrical  energy  absorbed. 

The  problem  here  is  to  obtain  a  s|Kirklcaa  commutator. 
This  has  received  its  solution  and  the  mathematics  of  the 
various  functions  is  known,  and  holds  etpially  in  motors  or 
generators  of  any  siao.  Furthermore,  the  B[)aTkIe«s  rcgioa 
for  varying  currents  has  been  broadened  out  until  it  is 
made  to  comprehend  a  variation  of  W  per  cent,  of  the 
normal  current  either  side  of  the  normal  current  point.  By 
this  is  mennt :  Supjiose  the  normal  current  to  be  40  amperes, 
then  there  is  a  region  of  20  amperai  lying  half  each  side 
of  the  -lO-ampere  mark  through  which  range  the  commu- 
tator is  entirely  s{)arklcsa  This  seems  to  mu  to  be  by  far 
the  simplest  way  by  which  to  adjuat  a  constant-current 
motor.  Various  devices  may  be  employed  to  accomplish 
tha  mechanical  rototion  of  the  bru^hea  in  rceixmse  to  vary- 
ing speed-tend  enciea ;  but  that  which  will  recommend 
itself  as  being  the  best  ia  the  one  in  whieh  tbe  varying 
centrifugal  forces  arc  called  ufion  to  do  the  leadt  amount  of 
mechanical  work.  These  forces  are  not  great  until  the 
Rpce<l  din'orences  are  groat,  hence,  for  close  regulation, 
they  should  be  cnllutl  ii|fon  to  perform  only  functions 
involving  light  duty — fur  instance,  culling  into  action 
mechanical  forces  which  in  and  of  themselves  perform  the 
ultimate  duty  of  rocking  the  Irrushes,  especiaUy  in  heavy 
machinery  where  these  elements  are  more  or  less  large  and 
[londeTOUS. 

The  Question  may  be  asked,  Can  centrifugal  force  ever 
be  employed  to  bold  the  motor  within  the  unie  B|)eed 
limita  as  shunt  or  cuin|K»)nd  winding  I  I  answer,  it  can. 
There  is  no  reason  why  the  same  degree  of  perfection 
should  not  be  attained  in  tliis  as  in  steam  engineerint;. 
There  .lie  >te^ini-erigirie  biiiklent  who  will  contract  to  hold 


bo  spc«d  within  H  per  cent,  froaa  full  IomI  to  lero. 
better  reault  than  tms  neoJ  be  dBattcd  in  any  motor. 
Electrical  science  hua  advanced  so  rapidly  and  the 
EiooriM  liAve  cliuu^i>J  so  radicully,  that  etatetnenta  ]>ut 
torWRit]  but  comparatively  a  f«w  years  ago  Tiiiinit)g  imi>us 
sibilities  in  the  art  hnve  been  oheii  exhumed  in  tbeprosout 
diiy  as  marks  of  iidvanvvmunt.  Writers  on  ayiiaino 
nuichiuury  aiu  bo  mcMtorii  that,  [jrufiting  by  the  orrors 
plnwle  by  former  writera  upun  other  subject*,  thoy  havo 
Iwen  rather  wary  in  poitilii.g  otit  imiiossibilities.  But 
sweeping  ai»«itiu[is  must  be  miMie,  aiiu  wi'iters  who  are 
coiixidured  as  bij^h  autlioiitreB  liavu  pointvd  outtbo  iniuo^si- 
biltry  of  Tnakingasfnarkloea  commutator  under  the  conditions 
named  above.  Sinco  it  tiow  lias  bocome  an  uccompli^beJ 
fact,  it  nuv  be  said  thai  duubtlou  these statemeiitit  denying; 
the  jiossibility  of  resulUi  of  grext  impartaneu  firo  tiaoful  as 
I  incentiveo  to  thoao  working  along  the  line  who  do  not  *greo 
with  the  author. 

There  is,  however,  one  )>otnt  with  regard  to  a  e|Mir1tIes8 

,  cotnmututor  under  conditious  of  coti«t»nt  current  which  I 

[wish  to  [Kiiitt  out — namely:  That  from  the   muxiniiini  to 

[the  minimum  point  of  jiotential  the  bni-^h  must  always  be 

''handled  in  the  direction  it  point«  from  the  fonnor  point 

townrd  the  latter,  and  not  in  the  np))o8itB  direction.     The 

diRtributton  of  potontialii  about  a  commutator  i»  shown  in 

Fit  I. 

Froni  this  fiKnro  it  will  bo  xcen  thut  the  distribution 
in  eciiial  on  eithec  Bide  of  the  maximum  line,  and  there 
eecmi  on  the  face  no  reason   why  the  bruahen   should  not 
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roduce  the  |K>tential  if  rotated  in  either  direction  from  the 
maximum  ]>oiiiL  Either  toward  the  left  or  toward  the 
right  the  minimnm  (wint  or  |KwitJon  B,  or  K'.  While  the 
bnub««  in  their  movcmont  to  tho  loft  aro  porfeclfy non-spark- 
ing, if  attempt  in  mode  to  more  them  in  the  opposite  direction 
to  position  a  they  spark  soriouily.  No  reason  for  this  has 
beeo  put  forth  to  my  knowlodfio.  Tho  foliowing  is  oBfored 
aa  a  jiussiblo  cxpUimtion  of  this  phenomenon.  Allow  Fig.  2 
to  repnxient  either  a  dynamo  or  motor  with  commutator 
at  ceotro  and  armature  cord  dispoDod  botwecii  N  N,  tho 
north  polu-piccofl,  and  iS  S,  the  south  polo-pioces ;  tf.t  iittd 
///  show  the  windingi,  n  indicates  the  polar  axis  of  tho 
armature.  When  this  armature  is  uhoo  us  a  getiorator 
it  will  roliito  in  tho  direction  of  arrow  G,  ami  wbon 
UMd  as  a  motor  it  will  rotate  in  the  direction  of  arrow  M. 
IHie  small  arrows  under  the  polo-piecca  indicate  the 
direction  of  tho  iineu  of  forci:  to  or  from  the  arma- 
ture core.  Suppose  the  system  to  be  ojterated  as  a 
generator,  and  the  brushes  to  bo  rotated  over  toward 
the  right.  The  polar  line,  n  or  the  pule  in  tho  armu- 
ture,  will  be  held  by  the  ovenniutertng  magnetism  of 
the  jiolo-^actes  to  a  [loeilion  which  constantly  tends  to  bu 
hxck  of  or  toward  the  left  of  thu  bnub ' contact,  thun 
Ica^in^  tho  brunhv*  among  the  coils.///.  Tie  current  in 
iheM  cutis  in  in  th«  direction  going  from  thu  oVeervor,  and 
hence  IS  antdgonietic,  if  the  expreeiion  Ira  iiermissiblo,  U> 
the  direction  of  the  lines  of  force  emanating  from  tho  pulcH 
N  N,  therefore  thenj  is  uu  toiidenuy  to  the  develojtmtint  at 
abnormal  £.M.F,'s  between  the  adjacent  coik.  However, 
if  the  bniehes  be  routed  to  the  left  thodiaplacomoutor  the 


drawing  of  the  polar  line,  n,  bjr  the  south  pole,  and  iu  being 
repelled  by  tlie  N  N,  will  still  keep  it  to  tho  left  of  the 
commutator  hmsh  contact.  As  soon  aa  the  windings,///, 
come  within  the  range  of  the  po!c-picco*  S,  their  current 
direction  is  in  harmony  with  'he  direction  of  the  line*  of 
force  into  the  ijole  pieces  S  S,  thus  giving  an  exa^erated 
value  to  tho  [Wtential  developed  in  ndjncent  coils.  Thaw 
coils,  Win^  directly  under  tho  contact  of  the  bnish,  deT«- 
lop  loca.1  curronU  acting  ihrongh  the  bnuhes  producing 
the  tremendous  sparking  observed. 

When  the  system  is  used  as  a  motor  and  i»  revolved  in 
the  direction  of  th«  bnisJiefi  and  arrow,  M,  the  couvereo  of 
this  Uw  operates,  inasmuch  as  tho  polar  displacement  is 
reversed  which  would  reriuire,  as  is  found  in  practice, 
that  the  brushes,  M,  should  be  rotated  to  tho  left  for 
non-sjjarking  instead  of  to  the  right  aa  in  the  case  of  the 
generator. 

To  proceed  with  the  exampla.  I^t  ns  take  a  transmis- 
sion of  riO  h.p.  three  nilM  distant  uftnn  a  circuit  of 
:H,6fDft.  Place  the  toUl  Monomy  of  trnnsmission  at 
tho  low  figure  of  66  jier  cent.,  which  will  bo  distrilnited  H 
per  cent,  each  in  dynamo  and  motor,  anil  5  [ler  cent,  in  the 
line.  We  will  adopt  as  potcnti»l  3,000  volw  ;  tntnumis- 
sions  are  used  24  hours  a  day  with  thin  volta^'e  as  well 
as  scores  of  arc  light  dynamos  with  no  practical  incon- 
venience. This  voltoce  would  pive  about  I8"7  amperes  in 
the  constant-cuirent  difitribulion.  lint  U8  asaume  that  a 
constant  potential  may  be  worked  upon  the  same  voltage. 
Now  let  us  examine  the  two  plauta.  The  line  wires  are 
ilie  same  site,  with  this  difference,  however,  that  in  the 
constant  current  they  are  only  subjected  to  3.000  volts  at 
such  times  as  tho  plant  is  working  at  its  maximum  ;  during 
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all  other  times  the  voltage  is  below,  thus  subjocting  tho 
insulation  to  a  far  less  strain  with  less  liability  of  breaking 
it  down,  whereas,  tn  the  constanL-potenlial  system  this 
3,000  volts  is  maintiiincd  constantly  whether  there  is  any 
power  being  used  from  the  motor  or  not^  oven  if  the  motor 
IS  driving  it«cif  solely.  The  ho^ivy  stress  upon  the  insula- 
Lion,  therefore,  is  constant. 

The  armatiu^s  are  practically  tho  same,  because  for  the 
same  speed  and  i^ame  Held  intenattios  the  number  of  conTO* 
lutionsand  eiisca  of  wire  will  be  vcjnal.     . 

Let  118  examine  the  fiolda.  Taking  3  per  cent,  of  the 
total  energy  reipiired  in  the  fields,  we  havo  in  the  field 
of  tho  con  Stan  trcurrent  machines  merely  a  series  wire 
nieaauriug  10,000ft.  with  a  dtforeuce  of  polenUul  at  its  ends 
of  100  voltA,  running  100ft.  to  the  voU,  beinc  ii  lai^e 
wire  easily  batidleil  and  one  that  will  witbstaiiu  shoclu, 
jars,  and  rough  handling  indelinitely.  Taking  the  samo 
number  of  square  mils  per  am|>ero  for  the  wire  in  the  field 
of  tho  constant- potential  machines,  wo  find  that  an 
extremely  small  wiro  baa  to  be  employed.  We  find  that 
this  wire'must  be  62  miles  in  length.  We  find  that  the 
diflerence  of  potential  between  each  succeaaivo  layer  npon 
the  fioldE  IE  200  timo£  that  which  exista  in  the  coustatit- 
current  fields,  taking  at  least  forty  times  as  long  to  wind 
the  same.  'I'his  great  increaati  of  potontial  difTerence 
between  I  he  succCHive  layers  should  rotjuire  double  covered 
wire. 

I^et  IIS  see  what  bearing  this  has  upon  the  case.  With 
double  co%'crcd  wire  of  this  sixe  the  ratio  of  in&ulation 
to  copper  would  bo  H  ^Ksr  cunt.,  whoteas  in  the  constant 
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current  ths  mtio  of  insulation  to  ooppar  ii  only  about  3  per 
cent.  Thi«  requiree  ubout  40  per  cent,  more  tlold  space  iii 
cose  of  tbc  constant  potential,  which  muatia  a  larger  machine 
u  compared  with  the  conRtant^curretit  generator.  The 
octUAl  not  coal,  [wuTtd  fur  potuid,  of  wires  in  this  instance 
woiilil  3J  tinica  us  gro;it  in  the  constant  potential  lu  in  Lho 
constant-current  machine,  oinkiiij;;  the  total  cost  of  insulat- 
ing wire  for  ihe  field  of  the  cunt<t;int-potontial  machine  over 
(our  times  that  of  the  conaUnt-currcnL  machine. 

lliese  details  indicate  plainly  impracticability  on  the  part 
of  the  ooniUtnl  ]>ol«ntiiil  and  perfect  practicitbilitv  in  the 
outc  of  the  tonatunt  current,  ThiE  impracticability  is  not 
d&creased  as  the  complexity  of  the  machine  is  increased  by 
beinf;  compounded  or  ovcr-compoiUKled.  In  fact,  an  eminent 
writCT  on  constant-potential  machinery,  no  earlier  than 
November  last,  in  discuHsing  a  presHure  of  only  1 ,000  volts, 
states  "that  where  hiiih-preRHurc  gcnomtors  arc  used,  it  is 
very  expensive  to  winu  a  shunt  field  of  high  enough  roaist- 
ance  to  stand  the  E.M.F.'s  of  the  armature.  It  is  much 
cheaper  to  wind  a  shunt  field  for  low  pressure,  say,  of  1 10 
volts,  and  scfKiratuly  excite  it  by  s  enuill  cunHtunt- potential 
dyuamo^"  This,  of  course,  would  add  to  the  plant  another 
itMn.  of  expense  which  would  be  slightly  moro  expensive, 
though  far  more  practicable,  thun  the  lield-wimling  de- 
acribed  above  un  the  3,(l00-vult  basis. 

Ill  the  practical  operation  of  constant-potential  motors, 
the  U50  of  an  artificial  rcsislnnce  is  imperative,  by  means 
of  which  the  lack  of  counter  E.M.F.  in  the  Hrmaturi^ 
of  tbo  motor  as  the  B{:eed  starts  and  increasoa  to  the 
normal  is  made  up  by  dead  reaisUtiice.  This  rosistunco 
for  largo  motors  occupies  much  S])ucc  aiid  in  case  of  high 
ixrtcntiaU  is  expensive.  In  the  conBtant^current  riant, 
aowever,  a  switch  shunting  the  motor  is  opened  and 
there  is  at  once  thrown  upon  the  motor  only  its  normal 
amount  of  current,  and  as  the  same  starts  and  its  counter 
E,M.F.  increases,  the  E,M.F.  of  the  generator  also  in- 
croases  in  proportion,  until  '\la  normal  speed  in  [-oiched, 
withont  at  any  timo  any  increase  of  current  whatsoever 
or  tendency  to  burn.  On  the  other  band,  with  the 
constant  potential  ehould  an  acoidant  happen  and  the 
machinery  1m  brought  to  a  sLkiid  suddenly,  there  is 
serious  danger  of  overheating  and  burning  the  coils 
of  the  armature  and  series  coils  of  the  fields.  In  tbia  emer- 
gency the  constant  current  is  caret!  for  automatically  by 
th«  regulator  on  the  generator  which  diminiabes  tho  [Kiten- 
tisl  upon  the  line,  correcting  the  currotit  intenhitiea  almoat 
imtantaneously.  U]ioii  both  constiitt-putcntial  motor  and 
generator  as  the  load  increases  and  diminishes  a  manual 
adjastment  is  also  required  to  keep  the  bnishes  on  tho  non- 
sfarking  point. 

It  is  found  in  practice  that  if  constanUpolocitial  motors, 
u  ordinarily  constructed  and  connected  incircuit.are  belted 
to  the  same  shaft  or  otherwise  connected  to  the  same  work  so 
that  they  must  revolve  together,  the  rei^ultubtjiincd  isaiuatis- 
factory  because  of  tho  fact  that  the  load  will  be  unequal 
and  nisproinortionatly  divided.  This  is  due  to  the  tact 
that  it  is  ioipogsiblo  to  construct  two  electric  motort,  tho 
ormatiirce  of  which  shall  have  precisely  the  same  counter 
KM.r  'e,  therefore,  if  two  motors  coupled  together  in  this 
way  are  supplied  from  the  sumo  main,  the  nrniatiiro  which 
priMiuces  the  lowest  counter  E.M.F.  will  tako  n  largor 
current  than  the  other  motor.  The  effect  of  this  incroseed 
0OW  is  to  greatly  exaggerate  and  enhance  the  difference 
existing  botwoen  tho  motors,  because  tho  fields  of  the 
moton  are  disturbed  by  tho  increased  flow,  and  its  counter 
E.M.F.  is  Btill  further  reduced,  resulting  ultimately  in 
burning  or  destroying  ono  of  the  motors. 

Prof.  Rice  has  recently  dorised  a  system  to  overcome  this 
effect,  but  at  best  it  is  complicated,  and  still  further  increaseii 
the  complexity  of  tho  machtno.  Another  way  would  bo  to 
run  each  motor  connected  to  a  separate  gcncritor  with  sepa- 
rate line  wires,  bnt  this,  to  say  the  leasU  i^  expensive.  iVny 
number  of  coristaut-enirent  motors  m:iy  be  attached  to  the 
a&ffla  power;  in  this  c&ee  their  rogulutort)  ate  dif«imul- 
taneously  operating.  Having  tbas  pointed  out  somvof  the 
difference^  let  us  look  into  the  suttons  provided  with 
Chaso  two  Mtts  of  apparatus.  In  tbc  constant-potential 
generating  station  wo  find  a  very  largo  tnachina  Upon 
the  wait  are  an  ammeter,  a  voltmeter,  a  large  rheostst  for 
controlling  tho  fields,  and  most  proUibly  an  exciter  and 


duplicate  set  of  station  instrumentfl.  Connected  with  the 
exciter,  at  the  motor  end  of  this  lino,  we  find  the  motor, 
a  largo  rhooamt  and  probably  another  exciter.  Going  over 
now  to  the  generating  station  of  the  contttant'CUrront  ma- 
chine, we  find  an  automatic  generator  which  is  smaller  than 
tho  con«tantr[Hiteatiat  machine.  On  the  wall  we  simply 
find  an  ammeter.  At  the  motor  station  we  find  a  motor 
supplied  with  a  small  and  durable  mocbanical  regulator  for 
its  Gelds  or  preferably  for  its  brushes,  and  perhaps  an 
ammeter  tli>OR  the  wall  Thia  constitutes  the  entire  pla.nt; 
nothing  ».bout  it  but  what  can  bo  easdy  comprohendod  and 
Huccossfully  operated  by  an  engineer  of  ordinary  intelli- 
gence, and  we  G>>serve  an  entire  absence  of  compfloxity  of 
connections  in  the  maohinot,  or  otrouitA  ranniag  back  and 
forth  from  the  machine  to  tho  various  do-ices  upon  tha 
switchboard  or  wall,  and  the  first  cost  and  cost  of  inatalla- 
tion  of  these  various  devioea  is  decidedly  in  favour  of  the 
constiiut-current  Byat«m. 

It  may  be  said  that  some  of  the  objections  above  will  be 
eliminated  by  reducing  tho  E.M.F.  of  tho  cnnstant-poten 
tial  pbint.  Let  us  reduce  it  one-half,  that  is,  to  1.500 
volts.  Now,  it  is  true  that  the  fields  are  less  difficult  to 
wind,  the  length  of  tho  wire  is  leaa,  and  the  wire  aomowhat 
larger,  enou|;E  so,  perhaps,  to  do  away  with  the  necensiby 
of  an  exciter.  An  increase,  huwevor,  will  have  to  he  made 
in  tho  size  of  wire  on  the  exterior  circuit.  Tho  current  ia 
now  increased  to  3Ti  amperes,  and  for  the  same  lose  in  the 
exterior  circuit  the  wire  will  have  to  weigh  14.0001b, 
instead  of  4,000,  coatiufj  2,800dolB.  in  place  of  SOOdols., 
and  if  the  potent^  ia  slul  further  reduced  to  1,000  volte, 
in  which  case  there  would  bo  ^d^  amperes,  the  wiro  would 
weigh  18  tana  and  coal  7,200dols.,  as  compared  with 
80Odol8,,  for  the  constuit-current  plant,  with  poles  in  the 
former,  at  much  leas  intervals  and  heavier  construction  ai! 
through. 

It  is  hoped  thdt  free  disctisaion  will  be  had  upon  these 
points,  and  that  additional  facte  may  be  developed  which 
will  aid  in  arriving  at  the  most  direct  method  of  distribut- 
ing power  electrically. 


FIRE  DANGERS. 


The  following  letter  has  been  addreuod  to  tho  Time^  : 

Sir, — At  a  recent  meeting  of  the  Electrical  St-ction  of 
the  London  Chamber  of  Commerce,  Mr,  Crompton,  the 
Vat]  of  Cmwford,  and  I  were  askud  to  address  yuu  with 
reference  to  the  lira  that  recently  took  pbce  at  No.  8, 
Grosvonorsquare,  in  which  house  the  electric  light  w*s 
used,  and  also  with  reference  to  the  danger  which  il  is 
alleged  is  connected  with  tho  uso  of  the  electric  light. 

Lord  Crawford's  illneea,  and  Mr.  Cromplon's  and  my 
abeence  from  London  on  biisines»  have  prevented  our 
writing  a  joint  tetter.  I  am  therefore  alone  responsible 
for  the  opinions  which  I  express. 

It  is  patent  to  the  whole  world  that  no  system  of  arti- 
ficial iltuminatiuu  can  be  free  from  d:iiiger.  iSIany  accidenl8 
have  happened  from  the  use  of  citndlus,  of  oil  lam[is,  and 
of  ga£,  and  a  vaat  amount  of  property  has  Ijcen  destroyed, 
by  gas  damos  and  gas  explosions,  in  the  present  century 
during  which  gas  has  been  established  throughout  tho  civi- 
lised world. 

Ths  cloar  and  lucid  reporte  which  Captain  Sbaw  imta 
forth  annually  give  the  number  of  fires  in  tho  motropoiitui 
district  alone. 

From  these  reports  it  appears  that  the  number  of  firea 
within  the  metropolitan  area  which  havo  been  caused  b; 
caudles,  by  ga<i,  and  by  lamps  is  as  follows  : 

18«7.  1888.     1880.    TvUl. 

Candles 143  ...  113  ...  136  ...  391 

Gaa    .„.i....,.i 168  ...  197  ...  409  ...  594 

Lamps  245  ...  305  ..,   8D7  ...  707 

Electric  light    —  ...  1  .,.       3  ...      3 

It  il  h-irdly  necessary  lo  «ay  that  the  nunilier  of  olcctrio 
lauifu  in  use  is  but  a  small  [lercwtage  of  thenumbarof  the 
other  lights.  Noverthelogs  the  fact  renutina  that  wa  have 
now  in  the  mctrojiolilati  area  nn  annual  average  of  d6S  firei 
which  owe  their  origin  to  lampa,  to  gas,  or  to  eaodlos,  and 


baveaayet  had  only  four  firoa  from  tbe  use  of  electric  Ifghc 
The  ntunber  of  Grea  c^useJ  l>y  gas  and  lamps  throughout 
the  world  is  reuHy  nppiilliiLg. 

Fi-um  the  utBciai  rcijoii.  on  No.  8,  Qrosvenor-niuare,  mnde 
by  Mr.  Musgreve  Umpby,  who  buia  bod  more  ex|>ori«nco  tn 
tbe  inspectioD  oE  electricalty-liKliied  houses  than  anyone 
elso  ill  the  kingdom,  it  iipfjears  that  the  work  in  ilie  honite 
of  No.  S,  OroBS-enor-aquaro  "  ^os  not  in  accordance  with 
any  &rt>  inauranc«  rules,"  and  from  iho  dBecnplion  which 
Mr.  Henphy  haa  given,  as  the  rtwult  of  hi»  inspection,  it  ia 
tnanifost  chat  the  fire  in  qnostion  vus  not  due  to  the  tme  ol 
electric  light,  but  to  the  unwrtrktnanliko,  imperfect,  and 
iininstructed  mxnner  in  which  the  wiring  of  the  houec  hud 
bcon  carriod  out. 

Under  the  Kloctric  Lighting  Act,  1888,  bbo  Board  of 
Trade  in  obliged  to  lay  down  very  stringent  regulations  as 
to  the  mode  in  which  electricity  i»  to  bo  conducted  from 
the  contral  elation  to  thu  entrance  of  the  houBus,  but  the 
Board  of  Trade  control,  and  that  of  the  local  authority  also, 
ends  at  the  boundary  of  the  Englishraan's  castle,  into  which 
seither  Oovcrnniont  nor  locul  oSiciala  pcnotrate.  In  fact, 
all  control  onda  at  the  house  itself,  unlese  an  insurance  oHicc 
or  the  company  supplying  tbe  electricity  insist  upon  further 
inspeotion. 

Sumo  of  the  6ro  insurance  companies  havo  organised  a 
BtafT  of  inspectors,  and  the  otRces  may  be  trusted  to  protect 
their  own  intereeta,  but  in  the  case  of  uninsured  houses 
there  in  t\v  control  whatever,  and  the  only  power  of  in- 
atiection  is  that  the  supply  company  may  rofuso  to  turn  on 
tne  current  until  they  are  satisfied  that  tho  work  inside 
the  bouse  ha«  been  carried  out  in  a  workmanlike  niimner. 

Of  course,  this  will  all  be  recttficl  in  time,  and  before 
Io!ig  the  occupiers  of  houaes  will  discover  that  it  is  iieces 
sary  in  their  own  interesta,  to  say  nothing  of  safety,  that 
they  should  not  give  out  this  work  to  a  bellhanger  or 
uphoUterei-,  but  should  employ  some  electrical  firm  of 
standing  to  carry  out  tha  work  inside  the  houeo,  and  will, 
if  thoy  are  wise,  insist,  before  thoy  pay  the  bill,  that  the 
certificate  of  a  duly  authorised  and  competteni  electrical 
CTiginccr  or  fire  in^uianco  oxpcrt  should  be  produced  certi- 
fying that  the  wiring,  etc.,  has  been  properly  done  and 
with  all  due  regard  to  safety. 

1  believe  that  there  is  an  absolute  consensus  of  opinion 
aaioni;Bt  all  those  competent  to  judge  that  electric  light  on 
a  low-tension  system,  at  any  rale,  may  be  brought  into 
houses  in  which  tho  wh&Ic  of  the  intornnl  armngoments 
have  bocn  carried  out  in  accordance  with  the  rules  of  the 
best  insurance  companies  with  greater  safety  than  can  be 
obtained  with  any  othorartilicial  means  of  lighting. 

I  say  low-tension  system  advieodly,  for  when  we  speak  of 
high  tension  we  enter  the  region  of  cnntro%*ersy,  and  some 
of  the  opponents  of  high  tennion  are  perhaps  inclined  to 
exaggerate  the  danger  from  it«  use. 

I  hiivc  no  experience  of  tho  use  of  higbtcnsion  currents. 
This  sys-tem,  however,  is  in  the  hinds  of  men  of  experience 
and  ability,  and  as  thoy  are  fully  alive  to  tho  fact  that 
their  commoicial  success  will  depend  ujjun  tho  cxccllunco 
of  tbo  workmanship,  in  the  care  esercised  in  carrying  out 
their  o|)erattona,  and  in  their  freedom  from  abnormal  fire 
risks,  they  may,  I  think,  be  trusted  to  do  everything  that 
is  necessary  to  reduce  the  danger  to  a  minimum.  They 
are  confident  that  they  can  transform  high-tension  currants 
in  Hitch  a  manner  as  to  render  them  aa  safe  as  low-tension 
currents,  and  I  think  it  vritl  bo  time  enough  to  pronounce 
judgment  when  thoy  have  carried  on  their  system  on  a 
large  scale  and  for  some  considerable  time. 

It  snems  clear  that  the  Uktttc  between  high  tonsioQ  and 
low  tension  will  bo  foui^ht  just  as  tbe  battle  betwoon  the 
broad  gauge  and  tbe  narrow  gauge  bad  been  fought  out  by 
the  raitwaya,  and  we  shall  evonlually,  perhaps,  havo  only 
one  system  in  general  use.  As  in  the  caae  oi  railways  and 
in  many  other  thinin,  we  may  expect  tbe  survival  of  the 
fittest.  I  shall  not  venture  to  express  an  opinion  as  to 
which  syst«m  will  eventually  survive. 

It  ia  certainly  wrong  to  say  that  "  no  danger  is  to  bo 
ap[>rofacnded  from  those  who  use  the  low-ieosion  syst-em," 
because  it  is  notorious  tbat  such  an  installation  as  is 
described  by  Mr.  Musgravc  Hoaphy  in  Grosvenor-square 
woidd  have  been  no  m^re  free  from  risk  with  a  low  than 
with  a  high  tension  systam. 


In  abort,  I  have  no  hesitation  in  saying  tbat  a  house  pro* 
pcrly  wired  and  with  all  details  carried  out  in  a  workman- 
like manner  on  tho  higb-tonsion  system  ia  more  (roe  from 
danger  from  fiie  th.in  a  house  improperly  wirtwl  and  witb 
tho  details  carried  out  by  uninstmcted  workmen  on  tbo  low- 
tcnsinn  system ;  while  1  firmly  bcliovc  that  any  house  in 
which  due  atUiiUon  in  [laid  to  all  internal  electricjil  detJiiU, 
whether  supplied  with  current  on  tho  high  or  low  system, 
ia  inllnitely  freer  from  chanco  of  fire  than  i(  candles,  gas,  or 
oil  are  usoil  to  light  tho  hou.>>e. 

But  I  must  touch  vipon  tho  report*  which  have  h«cn 
received  of  the  serious  accidont«  in  New  York.  3t  is  very 
dilTicult  to  deal  with  those  in  an  exhaustive  manner,  as  wo 
have  not  suHicieiit  data  to  enable  us  to  arrive  at  a  con- 
elusive  judgment  in  tbe  manner. 

So  far  as  I  know,  nearly  all  tho  accidonta  which  havo 
been  reported  imm  America  have  occurred  in  New  York 
city  or  State.  Some  of  tboee  narratives  are  mort  sensa- 
tional, not  to  say  ridiculous.  I  have  no  wish  U>  deny  or 
minimise  the  accidents  that  havo  occuri«d  in  congef[uonce  of 
the  use  of  high-tonsion  current  in  the  streets  of  New  York. 
It  must,  however,  be  remomberud  that  there  is  little  public 
control  in  such  matters  in  New  York  city,  and  that  there  is 
no  chance  of  coinpanica  being  allowed  to  do  as  they  like  in 
connection  witb  tnc  supply  of  electricity  in  this  country  as 
thoy  have  apparently  been  permitted  on  the  other  aide  of 
the  Atlantic. 

I  must  confess  that  it  seems  a  little  hard,  because  tbe 
New  York  gaa  companies  have  allowed  gas  to  leak  from 
their  mains  to  such  an  extent  that  tbo  whole  earth  around 
them  has  become  impregnated  with  gas,  that  tbe  accident 
which  recently  occurred,  owing  to  the  pa.taa.ge  of  ati  electric 
conductor  through  the  gaB-impregnutcJ  ground,  should  be 
ascribed  to  electricity.  Surely  experts  would  classify  it 
under  gas. 

As  a  matter  of  fact,  if  the  gas  companies  in  New  York 
go  on  passing  some  10  per  cent,  of  tbe  gas  from  their  mains 
mto  the  earth  for  a  few  more  years,  it  ia  extremely  probable 
that  the  end  will  ba  an  explosion  infinitely  more  serious  in 
its  extent  and  considerably  more  disastrous  than  thai  which 
recently  took  place. 

Everyboily  in  London  is  interested  in  this  question,  for 
on  the  authority  of  "  Haydn's  Dictionary  of  Datea,"  it 
sccuiB  that  in  1S60  the  escape  of  gi>.a  from  the  mains  ia 
London  was  &  per  cent.  PeTh»[>8  this  leakago  has  been 
reduced  since  I860;  but  if  9  per  cent,  of  the  gas  which 
passes  through  the  mains  in  London  leaks  into  the  sur- 
rounding earth,  can  engineers  and  exT>erte  assure  us  tbat 
there  is  no  danger  therefrom  1 

I  do  not  know  the  number  of  fatal  accidents  that  huve 
happened  in  Now  York;  the  number  has  been,  at  any  mte, 
deplorable  and  sufficient  to  excite  alarm.  I  woult^  bow- 
over,  call  your  attention  to  tbe  fact  tbat  electricity  ia  used 
to  nn  enormous  extent  all  over  the  United  States,  high- 
tension  as  well  as  low-tension  currents  being  in  many 
places  as  common  as  gas,  and  with  tbo  exception  of  tbe 
supposed,  but  uot  [irovod,  connection  of  the  big  fire  in 
Boston  with  electric  h'ghting,  I  am  not  aware  tbat  fatal 
accidents  or  fire  accidents  havo  occurred  from  the  use  of 
electric  lighting  in  the  United  States  generally;  they  Mem, 
to  bo  conflned  to  New  York  State  and  city. 

Mr.  Addonbrocko,  in  a  pnjwr  recently  read  before  tba 
Institution  of  Electrical  Engineers,  states  tbat  there  are 
more  than  a  quarter  of  a  million  of  arc  lamp  in  the 
United  States-  If,  then,  tho  accidents  which  arise  from 
electricity  are  found  to  be  maiidy  grouped  in  oue  small 
portion  of  the  United  States,  surely  it  must  carry  convic- 
tion to  all  reasonable  minds  that  tbe  fault  in  that  particular 
locality  is  duo  to  some  defect  in  the  mode  in  which  tbe 
work  ia  carried  out,  and  not  due  to  any  inherent  danger  in 
electric  lighting  itself.  The  number  of  incandescent 
lamps  in  use  in  the  United  States  is,  I  have  reason  to 
bolieve,  nearer  three  than  two  mtliious,  which  are  fairly 
scattered  all  over  the  vast  American  continent,  yet  we  do 
uot  bear  of  accidenta  connected  with  their  use. 

In  Berlin,  liome,  Milan,  Viennu,  Faris,  London,  and  all 
over  Europe,  in  Australia,  South  America,  and  all  over  the 
world  there  must  be  baJf  a  million  of  arc  lamps  and  several 
millions  of  incandoBGont  lamps  in  regular  nightly  use,  yet 
we  seldom  hear  of  accidents  in  <"onii<>c'ion  with   ibi*  yroiiil 


dOToiopment  of  electric  light     Tbe  percentage  of  neeidonu 
thorcfmin  is  extremely  small. 

Ill  conclusion,  I  think  that  ifav  uublic  may  rest  assiued 
Uiat  whilo  the  cmployraont  of  electric  liehtin^  doe*  not 
altogether  f;et  rid  nf  the  tiahility  to  acciHonts  which  ia 
inlierent  in  everything  hniiiiin.  and  which  atprei^nt  reiichea 
&  moBt  Ronoiifi  pcpcoritiigc  in  th*  <'Aso  of  all  ordinary  artifi- 
eiftl  ill umi Hunts,  yot  it  tcmla  to  reduce  the  risk  to  a  mini- 
mum,  far  below  th«  chances  of  fire  from  candles,  oil,  and 

The  extent  of  the  security  is,  however,  in  exact  pro- 
portion to  the  skill  and  care  oxercisi;  1  hy  those  who  wire 
the  bouse,  while  cheap  wnrk  is  in  nearly  every  donaitmcnt 
of  life  poor  and  bad,  in  viring  for  electric  li>;ht  it  is  simply 
ffttiil.  I  am  conHdont  that  whori  u  competent  electrical 
firm  is  employed  and  a  fair  price  paid  for  the  wiring,  etc., 
of  a  bouse  ;  when  a  consulting  electrical  engineer  or  a  com- 
petent fire  insurance  cx[>crt  in  calleil  in  to  report  upon  the 
work  before  it  is  paid  fur,  that  tbuso  whu  introduce  electric 
light  into  their  houses  may  enjoy  amongst  othnradvantages 
ft  aenoe  of  ncciirity  from  lire  not  to  beatlitineil  Ity  any  other 
mean*  of  litihtirif^  their  hoii«e».  I  vctitme  to  suggest  that 
every  houBuholdcr  whoae  house  has  been  wired  by  anyone 
not  an  electrical  engineer  should  call  upon  the  olHcc  in 
which  his  bouse  iit  insured,  or  it  uninsured  upon  an  elec- 
trical engineer,  to  ini^pect  and  report  upon  tne  eloctrrcjtl 
apparatus  which  b»a  boon  Bxcd  in  his  bouse ;  and  to  those 
who  are  at  present  thinking  of  h;kvin){  their  hoitscit  wii-c<], 
]  would  suggest  that  they  should  entrust  the  work  to  some 
electrical  Krm  of  known  standing,  M  which  there  are  several, 
but  whom  it  would  be  invidious  to  name,  To  avoid  mis- 
apprehension, I  should  like  to  aay  that,  as  neither  of  the 
cnmpanies  with  which  I  am  connei^tod  undertJike  instnlla- 
tione  or  the  wiring  of  houses,  I  am  quite  impartial,  and 
hare  no  intJircMt  to  serve,  except  to  aid  in  the  ranioval  of 
any  prejudice  which  the  sensational  narratives  have  created, 
aed  to  assial  in  allaying;  aliirm  forwhiuh  there  ■>  no  founda- 
tion, 

There  will,  of  couree,  be  the  usual  risks  of  fire  in  the 
central  stations,  where  engines  and  boilers,  etc.,  wilt  be 
in  constant  uae,  as  is  shown  by  the  recent  fire  in  Peurl- 
street  statii'tn,  New  York;  but  in  the  electrically  lighted 
houses  in  which  the  work  is  properly  effected  the  chanceof 
fire  will  be  but  small  and  the  sense  of  security  will  be  pro- 
portionately increased.  We  shall  of  necesKity  have  flres 
and  ftccidentx  from  the  use  of  electric  light,  but  it  ie  to  me 
incredible  that  with  houses  properly  wired  and  with  a  due 
propurtion  of  proper  cutonis  and  with  regular  inspection 
the  fires  in  such  bouses  from  the  electric  light  will  ever 
reach  one-half  of  the  preaeut  appalling  average  of  firea  in 
houses  otburwiao  lighted. — 1  am,  sir,  your  obedient  aer- 
Tant,  B.  Flood  Pag«. 


COMPANIES'  MEETINGS. 


CHELSEA  ELECTRICITY  SUPPLY  COMPANY.  LIMITED. 

Tbe  ftunuail  ^iiij(<r»]  iiiuttui^or  tliin  &i[ii|)ain'  wtu  liulj  ou  Weduat- 
day  *t  thnir  cHiit'Hi  ntntiou,  Drs}-tK>tt- [■!•««,  Sluauc-wiuHrrt. 

Mr,  J.  tv«tiig  C«iirt*itaLT,  n'^o  prfisidcj  iti  Clii>  «lnvnoe  of  Loni 
Tknrloiir  tltia  <<h«trmui).  «uto')  that  the-it  coutral  tutioti  htd  b««n 
opened  for  the  niipfly  o[  i'li<'i>trii!ily  liiiL'o  thu  souond  weok  in  April 
hull  when,  curteu)  w'si  lint  turii»l  on  froirt  tlis  2.000-lLglit  Xorujtc 
battWjF  suli-ilatiou  al  Clntitiri-iiK^'wi.  Ainve  iIk^d  tUu  iucteaniuK 
dM&aod  far  electric  Iti^lil  hud  induced  the  nitccUini  t<i  oj^o  two  otlicr 
•iinilM'  bkttcij  >itb-Khitioa»  la  dilToniQt  dUtricts,  sad  tho  |>Uiit  ("t  a 
loartt  WM  in  courM  of  erection.  One  of  tlia  iutr&titAj{--R  of  tb« 
•]r*t«ni  adopted  by  tfc«  CompKiiy  wax  t)i«L  it  l«u(  iUi-lt  rvftilily 
to  gradual  incTOMe  of  ])ltiil,  aj.'curditig  to  tlio  uii'imsAnly  gradu^ 
iaCTHM  in  tlie  diMiiand,  and  did  tinl  ODc-.i'.v<iljire  nl  uLaniiii; 
tbe  U(^  oijiffiditurc  on  Imildinpi  and  Iifavy  macliinrry  ».i 
inth  iinni  mauiu^  ay«tciat,  in  wUicli  v  lutig  lime  aiight 
elapM  ht(ort  *ulBci«nt  wotk  could  be  found  tu  vtiiiiluj  tlie  (dsnl  (ul 
All  til*  slectriid^  whi'>-lt  h«il  bcrMi  privliict-d  had  ihm-ii  «rii>|il>iil  la  t 
QOMniDardtrMt  rrnni  the  iC.P.8.  tMngo  batUrim.  Tlin  cnmumcr 
was  ns**r  to  uty  drcumauticM  in  twiLDfCtion  with  thn  cbarjiiiig 
eansDt.  and  therefore  \ir  wu  not  iutiii>ct  to  the  dlMK''"^*^'''  pelMlion 
amd  intquilitj  in  the  li^hl  ollcu  uiiticMbla  nkcn  it  wm  nroilucod 
diraet  from  ruuDLug  tuaaUiutij.  Nur  **»  lio  Lu  any  way  liable  to  tbu 
tacoiivvnioDo*  of  *u<U*n  total  «2tiii«ti9D  of  Ilia  lujlit  from  diffi<;altiM 
or  ninhaiw  with  bciltn.  «ngin«a,  or  dynamos.  Tiior«  ware  no  f}'tDp- 
tainaef  vaar  diai'OTtrablo  evfo  cii  thoac  E.P.S.  bacicrkt*  nhirh  hail 
bew  lonorit  In  um,  and  in  no  oat«  liad  a  aleijla  plat«  bt^n  rodowfii. 
Thtf  kad  fouad  in  |»>ctlce  thai  tbe  coat  of  |>rududuff  a  Boaid  of  Trade 
Ultt  of siviUicitjr  mas— tu Oulolwr 4 jd., iuKorcinber  3i|d. ,  w  DMeulwTi 


tha 


2  2-M.,  and  ihinsbotdd  bo  rurther  improrod  whoa  tli«ir  *y>t«m  of 
under^^nnd  CAndnctfin  vta  qiilt«  ooiipUto.  Aftor  ■rxAkioft  of  tho 
«Roc>>««  wliidi  had  attended  iho  working  of  Ihu  K.PS.  lyttam  at 
Cheliaa,  the  Clialriiiau  alated  lliat  atonwDbatLaruN  oonld  nmr  bandied 
on,  and  cuuld  be  f[tiar»i>t«cd  tu  ffint  70  pur  cent,  on  an  aver^o.  in 
jirMtioal  wurkiiiK  <•»  n  commttriai  acaln,  of  thu  amount  of  electricity 
yal  into  tlie  botUTy,  and  tliuy  ordinarily  |^ro  luoio.  TboK  who  were 
intcrwtodia  nval  Byttcina  ar^uicd  tliat  tbo  groot  drftwbacV  lo  tbe 
xtoiage  ijpitam  wu  th<^  Initial  coil ;  but  ha  maintunnd  Lliut  tbo 
dllfetvucein  favour  of  »thor  Ryvtniirs  (if  any)  would  dtupjiaar  11  an 
adi^quato  iluiitii'-tlion  of  a]i]utratiia,  ^lant,  anil  buildion  wan  provided. 
Tliuy  were  vtKorotiitly  pimbinx  lltair  bnmiioaa  tn  ChoIsM  aud 
Kcnntnjttnn,  and  thnro  was  ovory  raaaon  to  oipocl  a  laiKo  inoreaae  [hi> 

yuar. 

Mr.  Nnfont  DaaleU  iH,ooi)dvd  tb«  Tnotian, 

MA]oT-G«aonU  Webber.  C.B.  (a  direotor),  deaorlbed  tha  Com* 
pany't  ny"!--!!!  as  numtinlly  a  network  tyitPm.  Tliay  wcw  timblad  to 
maintain  what  ihe  Act  of  Parliament  reniiir«d— com  taut  ]ira»un  over 
all  tha  diatrict  in  all  houn  within  ociUin  Umita.  In  tiniea  ofabnor- 
mat  GouauinpUon,  however,  tlioy  uiit;lit  not  liu  abto  to  naintain  the 
pra«8Ur«  at,  say,  tha  busintit  lioTir  of  tbe  day  to  tbt  fullcac  citont  of 
tha ataodaid  r»,qiiiri!d,  owing  w  llio  lojiply  in  ono  placd  cxcQcdingtho 
ostimats  and  in  aiioth.«r  not  ooming  uc  to  tbe  eatimato.  This 
probably  km  tbe  only  jwliit  in  whlnli  their  »y»t«iii,  in  it« 
iuCiDcy,  mlglit  be  aald  to  lie  oi»n  to  a  amall  objection, 
though  thuy  liud  no  aeriouii  ditTicidly  in  ixinnrclion  with  it. 
When  thoy  vamn  to  uxauiUie  ibidi  own  nnil  other  tyntoms  ibny  noiild 
liud  rivriatiuijv  oLicwlisn:  in  lh,c  prcafiuro  of  eroD  10  or  15  p«r  ooat,, 
wliurciaj  in  Choir  own  case  tba  vorialion  was  iievor  more  than  4  p«r 
eent  All  tho  VLonoy  u'biuli  bad  bono  ()X|i(inilsd  had  biHin  in  actual 
work,  nud  t!iu  inonuy  whiirb  (boy  had  still  (o  lay  out  to  falfll  th»tT 
■tatiiLory  obligatlona  wonild  also  Im  Mtpaadod  on  mains,  ote.,  whlah 
iroidd  cam  raveniie  directly. 

Tile  Cbftlmiaa,  in  reply  to  Prof.  Ayrton,  stalad  that  the  ooat  he 
bad  moiitloDod  In  hia  ododIds  rooiarka  of  producicg  a  Boanl  of  Trade 
unit  af  (ilni'tmlty  inr.hiilnd  all  obargoa  axcopt  ganoral  uliaTgwi, 

Major-Oaaorta  Wel>b«r  aajd  that  tha  eoat  mentionad,  thoagli  per- 
r«olly  corriji^t.  nii^^bi.  be  *  liltla  iuoraaaed  in  aotoal  practiee,  but  tha 
rsault  was  exfeodiD){iy  lavunrable.  The  central  aCation  had  aoapaoity 
of  supptyinK 76.000  laoi^  iusullud. 

The  moUui)  waa  unatiiiuoiialy  adoptol,  aad  renolntioUA  ttoic  aftar- 
wards  pas»vd  r«-rl<9ctiiiii  the  [vtiiiuK  Dicvcton  aud  Auditon,  and 
authoH^inf;  the  Dir«L'tors  to  bortov  on  d«b«ntiirai  a  aum  not  oxMsd- 
iBK  £60,300. 

Till!  duUmuw  utaled  tbaC  thuy  would  luua  at  onco  only  £12,000 
or  £16.000,  but  two  years  laier  tliey  mijflit  reqnire  to  iaiiu  another 
£16,000. 


INDIA  RUBBER.  GUTTA   PERCHA.  AND  TBLEGBAPS 
WOBKS  COUPANY,  UMITEO. 

Tlic  tvrnty-nxtk  oTdinary  gnncral  Eucvtiug  of  thia  Company  waa 
beW  laat  Friday  at  tha  (.^tyTerminlia  Uot<l. 

Mr.  S.  W.  &Uvor,  who   [>m«iilvd,  itutod   that  the  year's  workinn; 
bud  n-tiilud  ttt  a  mil  ]>R>Iit  nf  C57.7<16.     With  the  balanm  brought 
forw^ird,  after  diuiiirlin^  tbi>  irit'irim  dividend,  th<!iT  had  a  dltpoialilo 
balaiioe  of  £62,036,  from  witiclt  thay  icoomniondtd  a  dividend  of  lOa. 
a  I'barr,  mtiking  the  diatribiition  10  [lor  cent,  tor  the  teai',  and  leaving 
£41,236  to  bo  cjirrinl  forward.     Tho  Uying  of  thn  800  niile^  of  oabLu 
montiontid  in  tha  laxt  rii|>flrt  hail  horn  KKcmailnXly  complrtqd.     Th«Ir 
8teain«r8had  bom  only  [lartiaMy  mnplnyed.  Their  ^naml  Lrsdeo]Mra- 
tJoDaamountedtoaboutthaumeaathoMolthaprevioiKivsiir.  Noiwlih- 
ataiidiii)' the  adveraocirctimitAnofla  a^inat  which  thoy  bail  had  Co  run- 
tniid  and  which  hod  prvvontod  their  particiiiaUngln  tbo  iuiprovnn  out  in 
tli«  trade  of  tUu  cuuutry,  their  geiienl  opvratiuua  had  keiil  up  to  Lho 
hi^lKiflt  aiiiuunt  {irvvioiuly  rwocb^d.     A>  mgardo-l  thu  strike  at  Silver 
town,  lliey  had  not  far  to  Hi>ek  for  tbo  cxailiflf;  oauso.     The  dock 
luovotuvut  took  place  ia  the  viirluity  of  tbeir  worka  and  alTeotMl  a 
QUiutwr  of  the  labourer*  tbem,  whu  wera  [RnliKated  by  tbe  clamour  of 
prafuaaional  sKilatort  and  by  NCTcnU  irreagjuunitilii  itdvtierx,  who.  hs 
lliDiiclii,  11-niild  now  Miniit  that  lhi;y  had  oecii  thiir  naintake.     The 
dtiuaiid   luaik   tipoa  thv  Company  for  an  incrtwc  of  pay,   notwith- 
■taiiding   that   the  wagM   giroa  by  thcnt   wore    in   exceu  of   thow 
prcvailiiig    in  tha    looalitv,  waa    r«tua«d.      CoDaiderablo  nnmbMa 
of     Llin     (imployiii)     bail     lionn     iticliii^d     tn     jmralio     their     work, 
but  conibintKl  atCaokx  wnrv    mailn    upon    Uinm,    and    in    effect  a 
reign  of  terror  wa«  *et  tin.     He  had  do  hoaitalioD  in  aaaerting  that 
(his  state  of  thinga  mi^t  no  trued  to  the  imetioa  of  tlu  ptdkat  m  In 
the  latter  ttagea,  wbon  the  polio*  adopted  more  astiva  maaauraa,  tha 
whole  moveoieut  DolUp<«d,  and  the  eraployji  r«turocd  <ioi«lly  to 
th«ir  work  on  tho  same  t^rnui  a<  before.    Thuy  rnunt  attribute  thli, 
for  tbo  Company,  happy  cortolii'ion  to  iho  lirmnon  and  sound  Jud{> 
meat  oC  Mr.  Jlattfaew  Ciray.  tbe  managing  director,  who  bad  bean 
abSy  auppuBted  by  his  aona,  Ibe  whult  »taff  of  oleolrloiaiia,  the  derka 
fori'iiJii.-u.  and  a  uitoug  forue  of  axaiBtaiitB,  iuidudioc  aerenl  workmoB 
and  workwcmvu.     From  the  outMt  Ui.  Qray  had  liad  the  entire  ooo- 
fid«uc«  and  support  of  th«  Dirfctore,  and  he  deaLred  to  add  that 
throughout  Mr.  Gray'ii  Iodk  and  active  Ufa  it  hai  been   his  aim  and 
object  to  at*  that  the  workpoople  irara  f  lutly  and  kiudlv  IrejOod.     Ha 
coiiduded  bv  niovlag  the  adoption  dT  tne  report  and  the  iiaymenC  of 
thf  iliriili>iiii  rti'HimiiiMKli^d. 

He.  Kelt  BumAtyae  nooondeil  the  motion. 

Kr.  Webbor  piuioacd  an  ataendnieiit  LnorowiEift the  diTtdand  by  ■' 
further  6  |>or  cent.     He  atalod  that  tha  distribution  auggaited  by  tbo 
Directnra  would  only  givo  him  a  return  of  4  p«r  coal,  on  the  {mot  he 
bvl  niid  for  hia  sham,  and  that  if  hia  amendment  wwn  adoptod  ei 
£20XlOOwaBld  rotnaiu  to  be  carrioil  forward. 

Kr.  CMLBM-aoDoaded  thaamondment. 

Il  waa  pointed  oat  that  tha  aaMUdmant  could  sot  be  put. 
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SttUelMr  (Ur.  HnUliiiu)  atatinf;  that  tli*  shftTsholders  hkd  no  power 
enr  tlie  dWtdend  exc«pt  tn  unotioD  that  whieh  wu  propcaed  by  the 
Dimoton. 

Hr.  WaUbor  sUtwl  lltat  b  that  case  the  artiolea  at  awnKiutloD  at 
tl>c  Company  ouitlit  to  he  altercl.  The  lioiwrd  rnifcht  )icr«»n«T  coma 
iMforc  tht  iharvbol'larB  with  a  pTO]>a94l  t9  c«rr;  foriruil  £100,000  ut<l 
t»p«y  no  J-iniL-nd. 

Th*  C&AlrauaB  lUtud  that  it  wan  moMdaiinbla  for  th«  Company 
to  Iw  in  n  piwition  to  btiy  thn  raw  tniklarial  Ihaj  rrqiiLroil  juilEcioualy 
inanfqiMiititj, 

Tha  orlgiiul  motion  wu  tlien  pnc  anil  dMlarod  cnrriol,  with  Grt 
dinntianta,  and  a  ruolntioa  w«a  aflorwarda  pa«Md  ulntowtcdnaK 
tbo  kvtIws  nMidc<r«d  to  the  Compaay  durJD^  tha  roocnt  striko  by  Mr. 
Onj,  th» '')>irf  mtfiagcr,  tho  haxAn  of  tbo  Mvnral  depo-rtcnfiats  at 
Silvntown,  and  othioni. 


CrrV  OP  LONDON  AND  SOOTHWARK  SUBWAY. 

Die  t']cT*cth  ctnllttaiy  f^:cen]  mMtlngol  tliliiCoinifi&iiy  wu  held  an 
Tt;ir'iil:iv  dt  Winclit'-it'i  HuuHe,  Old  Bn)«l<atrect. 

Mr.  Cb>rIeaGr<rKotl,wlitipreaIded,  aaid  llmtit  wan  witliininjElnl 
r  eclui|(ii  of  rRK<^t  and  utiafactioii  th«t  be  rono  to  iticiro  tlxi  Jul nation  or 
the  repoit  and  accounU— ufrtBTBt  b«oaiue  ho  liad  a^in  to  meet  tbmn 
wilb  an  QD'Opened  lins,  uid  of  a^lulaatioii  for  th«  rcAUDii  that 
during  Ihu  pojrt  tialf'jBar  rary  gnat  prs^roaa  Iiail  hrra  mad* 
witti  Ihoir  utidortakiuff.  Thpy  hail  nnmplatnj  thnir  IwiliirhniiaBs 
at  Sloc.kf  bH,  ti|"oii  tlio  arrctinn  of  wliii'h  the  ^r«ata«t  mto  bwi  he?n 
bwtowcHl.  witli  itio  rr-iitlt  that  there  waa  iiractirallj  do  imoko  arUing 
froip  tbom.  Tha  ou^ine-hoiuo  wm  rapUty  approuhini;;  complotioH, 
and  thoy  ware  now  preparing  to  Ex  tine  tD^ea  and  dvi»iiio«  there. 
ThA  arran^mnntii  Tor  working  thn  hydr«u1ic  Itfta,  the  iifikrta  for  whioli 
wora  Jilrnady  finishml,  wnm  lining  mpully  rarriml  out,  Th*  eTpsri- 
tnaota  inula  during  tha  [rast  eii  iDoolhi  with  an  cli«trie  loconiolfva 
and  carriaRe*  in  the  tanaal  betweea  King  Williaoj-ttr^vt  and  Urpst, 
DoTor-atrect  hail  riroTod  very  MtiafaoCory.  They  had  puwi^r  to  iahiu 
•  Inrthor  warn  c(  £&0,000  of  deUititufu,  makiog  £1&0.000  in  all.  Of 
tliAt  amoiiut  £30.000  atill  rvinaiiiMl  to  bo  Ukru  up.  Tliu  Dinotora 
had  thought  it  wiaar  to  iuna  them  as  tcrminnbk  d«bi>ntur«a  loT^va 
veaia  at  an  extra  rate  rather  than  aa  pennan^nt  deboutuTO  atook.  He 
believed  that  the  railway  would  be  open  for  tralHu  by  July  or  Aiiguat 
next. 

Mr.  Wa>lt«r  RaUaaoa  aeuoudod  tlie  motion,  which  wu  iiuaui' 
luouHly  adt)|)ted. 

riiH  ratirLDK  [Nrector*  and  Auditor*  won  aftvrwanli  ro-cloctcd. 

At  a  auWqiieiit  spMial  funeral  meeting  a  Hill  empowering  the 
Company  to  extend  thu-ir  subway  to  CkpliMii  and  In  ^hang^i  the  nanin 
of  the  C'iiit|tiny  to  the  City  and  South  or  tiondon  Railway  Company 
waa  unaiiinioualy  approriKl. 


CITY    NOTES. 


iao  Telegraph  Coiapaar.— The  tralfie  rveciplii 
for  the  put  «Mk  ainoiir>I>'d  to  £A,(ib2. 

Woat   I&dl*  and  Paiuuim    TvlAgrapli    OomtHUtr.— Tli;   eatl- 

oiat'.-il  ivc^ciiitf  for   th«  half'iiioiith   L'tidcd   February  15  wvro  £3,681, 

WMt«ni  And  Brarlllrui  Telograph  Compaojr. — Tha  rooelpta 
far  tlio  pajt  wtook,  B^er  dednotiiiif  thn  fifth  payable  to  the  Lcuiifoti 
PUliiio- Rraxilian  Campany,  wure  £5,649. 

Kl««trtoiU  KnBln«eriBg  Oorpai«tlMi.— Lottcra  of  kllottii>iiit  t<:> 
applioaota  Tor  aliarva  uuU  dubuiiturt-n  uf  the  Kleotrical  Rnginoering 
CorpoKtiou,  Limited,  bave  boeu  pusted  to  thone  subscrilwrt  to  whom 
sUument  wait  mode  at  the  liul  itoard  mneting. 

IHv*at  flpanUli  TalagfApti  Comp&ny, LJnaltAd.— Tbc  Dir«cton  of 

Uii«  Coriijuny  wiwmmcnM  a  diwidimi  at  tho  rat*  of  10  per  cent,  on 
the  pr^fl<^^ncll  nharoa  and  onn  at  the  rate  of  6  per  cent.,  tax  free, 
upon  th'i  ordiiurf  thatu,  tnaking  6^  per  cent,  on  tli«  onlitiary 
■aorca  lor  1Q89  aeauut  4^  por  cent.  Iii  1888,  carrying  forward  £S46. 


I 


PROVISIONAL  PATENTS,  1890. 


2U5. 

2163. 

S199. 

2212. 
3216. 
2219. 


iBKprovcnionu  in  tbc  manunuitam  of  platea  oT  atootrodea 
»■  va«d  In  aeooiidary  bnttorlca  or  KoeamnUMrs.   UimUvv 

Adiilj'lui  Suliutb,  230,  Kiwt^n-ru*],  Liimlim. 

Inprovomanta      lo      teleption«.«vltalk-tMwrdB.       Duucan 

D«war,  4,  South -atroet,  Finsbury.  Landxui. 

mpir«r«iB«&ta  tn  ooraa  itad  ftrmatnrmi  for  «loetra- 
BUL(B«U  Mid  »t&ar  pttrpoaaa.  HUiiJoy  Chnilee  Cwthbcrl 
Oiirriu.  24,  Southampton' biiil<litij^  London,  (Coniplota  »i>ooili- 
oation.) 

iMprovomsota  la  flr«<iilanB  ayMeiBa  |1ui«wb  h  flrt-Atarm 
tOlaCTftptka}.  Hvury  Kr^dnnck  William  I*wi.,  8,  Mnri.lian- 
road,  Bodlatiil,  Un<1ot, 

Tb*  our*  of  atjuiiRtomi.g  aad  atattartnc  and  lor  Uto  euro 
or  mpMUnuata  tn  tAa  •peoaIi^"TIie    Elo«trla  Artloo- 
lAtor."     Aunu»Ii>  Sfitm-'fiir.  Z5u,  C»ijibiid(j>F-iiiiiil.  llickncy. 
ImproTeniflnu  In  teiosrapb  prlntlne  kppanttiu.     Homy 

Oowald  Uudolph,  28,  Sou  t  ha  oiptou- bull  ding*,  l..ondoi]. 


3234,  Inproreaonta  in  aIe«tro-tnae:hA.nloal  moTBinonts,  oUolv 

daal«ned  for  rORnlivtlng   tHe  oarbona  In    elootMo    are 

lampa  luid  far  almllarpnrpoaaa,    :4&iliul-1  bl'l'Murtl  NiiltLtig, 

4&,  Saiitbaniptou-buiUitiKN  Lundon.   (Cuiiijilcto  apocificaiioD.) 

FunnrARV  12, 

225Si  ImproTod  multlplo  nntomatle  traaamlaalan  tor  talopliftDle 
U>d  t«IOKraphlo  ayatoma.  licorgr  MtcauUj'Cmik.Oirik, 
62,  St.  Vincent  street,  Olaagon.  (UichacI  Schwabnchcr, 
Onriiiimy. I     [Complete  •[><-<; ifioalion. ) 

8272.  Improvomoiita  In  apparatus  ar  A  doctoe*  for  opflntlnc, 
ooBipuDaiktinK,  rcfialnitag.  moaiurliiK.  luid  r«C«rdlns 
•laotrlo  oorronta.  A:tiinr  C"il  C'-:kljiirL  and  i'laaoia 
TeagtK.  32,  CnUford-iitroot,  Kntili-li  T'.»ii. 

2773.  ImproT«tB«abi  In  voltaic  calla  or    pHmuy    twttorios. 

Oerirtjr  llii'lmrd  I'tistli'thwuit^,  6,  LiTrry-itr^'ct,  lUiuiiDgVinin. 

22^.  Improvamoata  Lb  apparatna  to  be  osed  tvr  alootirolytla 
porpoaoa.  -Umcn  (.'linrl-.-*  KichnnUou  and  Tiovcvaen  JautM 
UclUucI,  b,  ilreim'ii-ljuiUitip,  Cimucery-Une. 

2302,  Improremaata  la  alectrto  battoriea  workiii«  with  two 
Itqnlds  «r  olootr^lytoa.  Il'nry  Wvyuoiaoh  and  llobett 
UoKeiiib,  47,  LJn»>In'«-ina'ri4>]dx,  Louduii. 

Frbruary  15. 

2337.  ItaproTOineata     is     alaetro-maj^natlo     motora.      Ooorga 

KinliBi'ii  i'lwllfithwaitn,  6,  Livi.rj  .>ttripl,  lliniiiiigliftm. 

2347.  ImproTomosM  In  primary  bactorloo.  Sir  Cliarlen  Stewart 
FwUn,  Bart.,  21,  Finahurypnyeiutnt. 

FKBUUARr  14. 

2404.  Inproyomaota  in  alootrtoal  awltoboa.     Frcdf^rick  Balhurat, 

111,  KioKI  Ucnry'ii.ioBd,  .Si}iith  l!aiii|i^k'ad. 
2439.  Imprereoiiuita  in  or  oeanootMl  wUb  eiootrlonl  aoanmii- 

latora  or  oterace  bnttarloa.     Frodoriok   ^^kplicn    Kol»rta, 

L15,  Cfiuu^zi.Btrdvt,  London. 

KEBBOA.KV  lb. 

2464.  Improvomoata  In  aleetrto  Usfat  flttlaga.  Charlca  UaH( 
Dormac  and  Kc^inald   Artliur  Smitlj,   24,    BraMOoae-atieet, 

Manoheetrr.      (Coiiipliti:  ijiieil"if:iiliijit.) 

2476.  Isiprav«Bi«Bt«  la  foaiblo  eot^ata  tot  eloctrtoal  olroalta. 

Allied  Hi'iiiy  Wolioii,  20.  Uicliiuoiid-i^m«i.M"!,  Hnriiabtiry. 

S49L  ImproTCmoDU  In  oaalaxB,  baadluxa,  and  nioaIdla».  far 
eontalalng,  oovortac,  and  Lmanlatliig  olootrlo  wlraa  for 
U«btlng  or  oUuir  pnrpoaoa.  W«ltor  (Written  and  Arthur 
I'armlL-y.  35.  .•iuu'liainpion-t.iiildinjpi,  London. 

2496.  An  improvamaat  la  oUotrtoal  oonduetere.  John  Barag- 
wBn«tli  King  and  Tlioniii  ICdwin  Hifikle,  28,  Southampton- 
buildings.  LotKiuii. 

2603.  Improvenonta  In  alaatrle  are  Uglitiac.  Llewellyn 
.Siiiitiiipi-Mili,  2tl,  .S(iutli(iin|it,.u  liuildirif,''..  [.ini.lun. 

2604.  Im prove mcnta  In  apparaCua  for  prapelllng  vohleloa  by 
oleotrlolty.    and     tor     prate  etlng    eloetrlo    eondueton- 

,  t'laiik  Wyniir.  '16,  Lincipltr™  ii;ttli«iilti.  LoijiIjii. 

2606.  Improvomoata  relating  t«  olaetrlo  batC»rloa.  K'loaanl 
Cbjji'iin  t'laiii^oiii  Vunuiliavu  aud  A-tme  Baron,  4,  SomJi-atreat, 
Fiijubi'ry,  I^oiidon. 

SPECIFICATIONS  PIJBLISHED 

1889. 
3022.  Telepboae  montb-pleoo.    CottorelL    M. 
3365    Sleotrleal  eondnetora.     Kainin.     fti. 
4335.  Coln-frc«d  dynnmo-motrlo  app«rattta.    C^ate.     8d. 
4566.  Blootrloally llstMing  traiaa      rrmcn  aud  Seycra.    Od. 
4998.  BSasBeto^leotrlc  maotilnea.     lionn^ii,     i^t. 
5063.  MeaaorlDg  oleotrlo  onrroata.  Mo.    Hmijjerbuhlor  and  Tod- 
ma  it.     M. 

6663.  Eloetrlo  banorloa.    Lake  ^I^combe  and  Co.).    ftL 
5867.  Telephone  olrenlt  awltolioa.     Grnliain.     8iL 
iM&6.  Aocamulntlng  oloocrlo  cnorgy.     Marx.     6d. 

L4677.  Klootro-magnetloaliy  aeparatlnx  "I'tfilTL  Mo.      Uoffatt. 

8d. 

1S&38.  KloctrlG  conduotor  condnlta.     I'itt  (Jnhnatnnn).     lid. 
29236.  Eloonie  noenmalAtora.     Corrana.     6d. 
20717.  Kleotrio  oontaot  meohanlam.     Prontias,     64, 


^ 
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NOTES. 
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Ciusel.— The  authoritiea  of  Ciusol  have  decided  to 
opoti  a  iniinici|jal  central  station. 

Private  Bills. — In  the  House  of  Commons,  the  Aher- 
deen  Electric  Lighting  Bill  was  read  »  second  time. 

aas>Xlectri«s  — The  SnintrScboaticD  pis  compAny  have 
commenced  an  tnHtallAtion  for  itiipply  of  electric  light  to 
this  Unrn. 

Barcelona. — The  Societa  Citaloiia  haa  arranBod  with 
the  Manici['u1ity  of  Barcelona  for  tfao  iiistaUatiDn  of  a 
central  electric  lighting  station. 

PerBOnaL — "We  understand  that  Mr.  F.  Batburst  is 
aUrtjitg  fur  tliu  United  States  iiexl  week  to  visit  American 
UBtalUtiona  and  introduce  some  of  hiit  useful  novelties  in 
elMtric  fittings. 

Hedal  AwaMed. — Mtesrs.  Ship[>ey  Bros,  have  heen 
awarded  the  "Silver  Medal  Diploma"  for  iheir  electric 
exhibited  by  them  at  the  recent  electrical  exhibition 
at  Birmingham. 

Bell  Patents. — The  United  Slateji  Government  has 
obtained  an  extension  of  three  months  in  which  to  intro- 
duce evidence  in  its  aiiite  against  tho  American  Bell  Tele- 
phono  Com|>any. 

R«ply-Pald  Telegrams. — After  March  1  the  value  of 
on  anosed  reply-paid  telegram  will  only  be  refunded  to  the 
■ender  of  the  original  telegram — that  in,  to  the  per.son  who 
prepaid  the  reply — which  only  aeenia  fair, 

Coventry. — Considerable  diHsatisfaclioii  ia  being  mani- 
fested in  Eorae  ([uartors  in  Coventry  at  the  altitude  of  the 
Corporation,  who  it  is  conaiderod  wish  to  do  nothing  theiu- 
eelveo  with  the  electric  lighting  nor  let  anyone  else  do  it. 

New  York  Subways. — The  Woatingbouse  Electric 
Light  Co.  now  virtually  controls  the  Subwiiy  Company  of 
New  York,  by  a  consolidittioii  of  the  interests  of  the  Brush, 
Thomaon-Huuitton,  and  Wttstinghousa  iuturesta  in  this  city. 

Deptferd. — We  iindonstand  that  Lord  Crawford  luut 
leiigned  the  position  as  chairman  of  the  London  Electric 
Corporation,  mainly  on  account  o(  ill-health,  in  bvour  of 
Mr.  Forbes,  Lord  Crawford  still  remaining  a  director  of 
the  company. 

FSre  Alarms. — Meaars.  W.  Blenhoim  and  Co.  have 
received  an  order  to  fix  their  improved  system  of  street  fire 
alarm  telegrapba  for  tho  district  of  the  Local  Bou^l  of 
South  Uornaey,  also  to  rewire  the  telephone  exchange  am! 
electric  boll  system  at  the  Hi.  Saviour's  Union,  Dulwicb. 

SevenoftkB.— At  the  meeting  of  tho  Sovenoakn  Local 
Board  ImI  weok,  consent  wna  given,  subject  to  certain  con- 
ditions, to  the  provisional  order  which  the  Electi-ic  Trust, 
Limited,  are  about  to  apply  for,  with  a  view  of  serving 
Sevenoaki).     The  matter  had  Iwen  prcvioiialy  considered. 

Power  Stations. — The  West  End  Kailroad  Company 
of  Boston  are  equipping  their  new  station  with  -'0,000  h.p 
The  new  type  of  four-pole  Thomson-Houston  dynamos 
will  be  employed,  each  cajxible  of  yielding  200  h.p.  This 
fltation  ia  expected  to  mark  an  epoch  in  electrical  engineer- 
ing annaU. 

iBBUlatinff  Staples. — A  small  point  of  d«tail  in 
wiring  is  that  of  uainj^  insulating  iitaples  when  running 
Vire  UpOD  woodwork.  Casing  is  now  used  umvereally, 
bat  oeeasionally  covered  or  Sexiblfl  wires  have  to  be  mo, 


and  the  insulating  staples  should  be  employed  instead  of 
iron  staples. 

Morality  aud  Eloctxio  Light. — M.  Brouese  hag 
submitted  a  proposition  to  the  Paris  Municipal  Council  for 
the  lighting  of  the  Avenue  de  Clichyas  far  as  tho  fortifica- 
tions. This  projKiaition  has  been  supported  by  the  Prefect 
of  Police,  who  states  the  accidents  and  crimes  are  far  too 
frefjuent  in  this  locality  owing  to  abeenoe  of  sufficient  light. 

Bamsley. — At  the  Bamaley  Town  Council  on  Tues- 
day, the  Park  and  Lighting  Committee  reported  that  tbey 
bad  approved  proposed  conditions  of  form  of  proposal  to 
be  entered  into  by  companies  proposing  to  suppJy  elec- 
tricity in  this  borough;  and  also  that  they  had  visited 
Hnlifax  and  iiiepoctod  the  electrical  engineering  works  of 
Blakey,  Emraott,  and  Co,,  and  also  the  electric  light  in 
sevorul  shops,  warehouses,  and  public  plaoes.  The  report 
was  adopted. 

Electric  Railroad  Telegraph. ~A  new  arrangement 
for  telegraphing  on  railways  has  boon  devised  by  Mr. 
Baylua  Cade,  Louisburg,  North  Carolina.  This  telegraph 
is  mode  by  a  peculiar  arrangement  of  circuita,  sliding  con- 
tucta,  and  electromagnets  upon  the  train  and  at  the  %-arioii9 
stations,  oi>eralirig  upon  the  block  system,  to  prevent  one 
train  from  entering  on  a  given  section  of  track  until  the 
preceding  train  has  passed  olT,  and  adapted  to  permit  one 
moving  train  to  communicate  telegraphically  with  another 
or  all  the  trains  that  may  be  mmn  the  road. 

Weymersoh  Battery. — An  exhibition  is  now  bein^ 
givnn  at  Prince 'Hmansiona,  Victoria-Etruot,  of  tho  Wey- 
mersoh battery  as  a.  practical  primary  battery  for  electric 
lighting.  A  battery  ta  shown  in  actual  ojieration,  and  the 
ease  of  manipulation  can  be  seen.  A  number  of  incandes- 
cent lamps  of  10  c,p,  and  an  arc  lamp  of  400  cp,  are  all 
run  off  thi.s  batteiy,  at  a  coat,  it  is  stated,  of  ■4d.  per  lamp- 
hour  for  the  incandescent,  and  4d.  an  hour  for  the  arc. 
Wc  arc  comjiclleH,  from  exigencies  of  space,  to  leave  the 
full  de.'4cription  of  this  interesiting  exhibit  till  next  week. 

Derry. — ^Last  Friday  afternoon  the  Derry  Corporation 
held  a  special  meeting  to  consider  their  ]ioaition  in  relation 
to  an  electric  lighting  company  soaking  |H)wors  to  establish 
itself  in  Derry  for  a  houso'to-bouio  service,  involving  a 
right  to  use  the  streets  and  roads  in  the  control  of  the  Cor- 
jioration.  The  attendance  of  siembers  was  small.  After 
a  discussion  it  was  decided,  by  a  majority  of  ten  to  two, 
that  the  Corjwration  itself  apply  tor  the  provisional  order. 
This  is  intended  as  a  protective  step  merely.  Many  of  the 
Corporation  are  heavy  shareholders  in  •  ho  local  gas  company. 

The  Postal  Telegraph  Serviee. — A  parliamentary 
paper  issued  yesterday  gives  an  account  of  the  amount 
received  and  ex|>onded  onaccountof  the  telegraphic  service 
in  the  year  ended  March  31  luL  The  gross  amount 
received  by  the  Post  Office  in  respect  of  telegrapliM ' 
meuwges,  private  wire  rentals,  special  wire  rentals,  etc.,  «■«  i 
£2,310,327,  the  net  amount  being  £%  1 29,965.  The  expen- 
diture on  account  of  salaries,  rent,  and  maioMDancr  of  tele- 
giajtha  was  £1,9S!I,323,  aud  the  balance  to  meet  interest  on 
stock  and  the  redemption  of  the  debt,  alter  paying  other 
expenses,  was  £d$,003.  lis.  SJd. 

International  Joale  DtemorUU. — A  large  and  influ- 
ential committee  has  been  formed  for  the  carrying  out  u( 
the  recommendation  of  the  meeting  of  the  lioyal  Society, 
of  an  international  memorial  to  tiie  lato  James  Pnsacott 
Joule.    A  confiderablc  Dumber  of  names  have  been  received 
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LM  sabwriliiQg,  amongst  wliom  we  notice  the  Marquia  of 
fflaliflbury,  Lord  Rayleigh,  Dr.  Siemens,  Sir  Wm.  Tbomgoii, 
Mr.  J.  W.  Swan,  Dr.  Hopkinson,  Mr.  W.  H.  Preece,  and 
other  wcU-koown  namea.  Suliscriplion  forms  can  be  ob- 
tained of  the  hon.  Eocratary,  Int«niatioaal  Joule  Memorial, 
Royal  Society,  Burlington  House. 

Slgnalliag  at  Sea. — On  Fob.  5th  an  interoating  spec- 
tacle  was  witneBsed  at  Toulon.  Tho  American  squadron, 
•ays  ElectridU,  while  lyinR  outaide  the  harbour,  made  some 
flxperimentfl  on  signa.lliiig  by  moans  of  incandescent  tampa 
pUced  in  tho  maatheadE.  The  electric  signals  wore  dis- 
patched from  the  cniiser  "Chicago,"  under  Admiral  Walker, 
u)d  were  repeated  with  remarkable  rapidity  and  corroctneas 
by  three  other  veEiaels  placed  under  hia  command.  The 
niccOEs  of  the  trials  was  greatly  commended  at  a  dinner 
given  tho  tioxt  day  by  tho  French  Admiral  Duporri,  prefect 
of  marine,  to  Admiral  Wniker  and  his  officer*. 

Eleotrio  Lighting  of  th«  Hoasea  of  ParllAment. 

An  we  announced  last  week,  the  first  step  towards  the 
entire  lighting  of  the  Houses  of  Parliament  by  electricity 
was  completed  ready  fur  the  opening  of  Parliament  on  the 
1 1th  inst.  by  the  Westminster  Electric  Supjily  Corporation. 
The  wiring  and  fittings  iasidc  the  building  have  been 
caitied  out  from  the  designs  and  under  the  anpervision  of 
Mr.  Prim,  the  engineer  to  the  Uouses  of  Parliament,  and 
the  efTect  of  the  new  tight,  more  particularly  in  St. 
Stephen's  Hall,  is  moat  striking.  Wo  arc  given  Co  under- 
etand  that  the  chief  ezeciitive  engineer  of  thii!  company  is 
Prof.  Kennedy,  F.R.S, 

neotrieity  at  JohannesbarB. — ^We  have  several 
times  insisted  upon  the  extension  that  mUBt  be  looked  for 
in  electrical  engineering  enterprises,  if  only  the  English 
cloctrical  enginoors  would  take  the  trouble  to  appoint  rep- 
reacntabivos.  We  are  glad  lo  learn  that  Meaera.  Wood- 
house  and  Rawson  have  with  this  idea  started  a  branch  at 
•lobanneaburg  on  the  Transvaal  goldfields,  nnd  there  is  little 
doubt  considerable  resulte  may  be  expected.  Mr.  R.  Lewis 
0i>uaeu3,  M.I.B  E.,  lately  electrician  to  the  Kimberloy  Cor  • 
poration,  has  taken  the  management  uf  this  brunch,  which 
is  to  give  considerable  attention  to  heavy  engineering  as 
well  as  the  lighter  electric  B]>ociaItio8  of  the  company. 

Long  DiBtanee  Ughtlng. — An  inatallation  of  an  in- 
teresting character  has  recently  been  carried  out  In  Derby- 
shire by  Messrs.  Verity  and  Sons,  Covent  Garden,  This 
is  of  a  gentleman's  house  situated  one  mile  from  a  colliery, 
Tho  energy  is  supplied  from  the  coUiery  engine  and  trans- 
mitted to  the  house,  but  as  tho  gentleman  would  have  no 
high-taoaion  current  in  the  house,  preferring  i-ather  to  pay 
(or  cable,  tho  communication  was  made  w^h  19/l-(  cable  a 
mile  each  way,  the  Urst  part  from  the  colliory  to  the 
grounds  being  ovcrhoad,  and  the  latter  part  as  soon  as  it 
enters  the  grounds  dipping  underground.  The  current  is 
transmitted  at  150  volts  and  charges  a  set  of  accumulators 
placed  ill  the  house. 

X<ength  Qt  Arc, — Certain  researches  have  been  pnb- 
lished  by  M.  Villari  upon  bbe  influence  exerted  by  the  nature 
of  the  surrounding  gas  upon  the  length  of  the  voltiuc  arc.  If 
this  is  represented  by  3-9  (ram.  1)  in  hyirogen,  it  is  7-4  in 
oxygen^  and  83  in  ordinary  air  when  the  arc  is  kept  in  the 
horizontal  poeilion.  If  the  position  is  vertical  the  length 
of  the  arc  ia  greater,  especially  if  the  anode  is  at  the  top — 
that  is  to  say,  with  a  descending  curronl.  M.  Villari  gives 
the  following  figurw  :  in  oxygon  with  an  ascending  current 
Abo  J^U7^iftb  of  are  is  found  to  be  seven  times  that  in  hydrogen, 


but  with  a  descending  current  the  difference  is  far  greater, 
being  25  times  7.  The  antbor  attributes  tha  difference  lo 
the  beat  developed  by  the  anode. 

Paper  Palloys. — Pulleys  made  of  hydraulic -pressed 
pasteboard,  and  having  an  iron  core  and  strotig  casing,  are 
nowsupplied  by  the  Masuhinon  und  Armaturfabrik  Klein, 
f^chanzlin  and  Becker,  Fnuikenthal.  Tt  h  naid  that  the 
friction  of  such  pulleys  is  considerably  greater  than  that  of 
cast-iron  pulloys,  and  with  an  equul  useful  effect  tboy 
therefore  take  up  less  spuco.  As  the  tension  of  belting  on 
these  paper  piiUeya  need  not  be  so  grout  as  on  iron  pulleys, 
the  vibration  is  leai  and  to  that  extent  the  buildings  are 
saved.  The  manufacturers  afBrm  that  thcae  pulleys  are 
proof  against  water.  They  are  made  of  the  well-known  oil 
paper  manufactured  by  Messrs.  Gebr.  Adt,  ForlKich,  of 
which  paper  railway  wheels  are  made. 

Blectrioial  Aotirity.— A  very  good  idea  of  the 
immenfle  activity  which  soema  now  to  be  jiervafling  the 
whole  electrical  field  in  England  was  gained  from  a  chance 
call  ujjon  Mr,  J.  E.  H.  Gordon,  who  ha^receutly  taken  offices, 
in  fact,  the  whole  house,  at  11,  Pall  Mall,  W.  The  house  is 
very  comfortably  and  handaomelv  furnished  aa  drawing 
offices  with  a  laboratory  on  the  upper  floor,  und  a  large 
staff  of  draughtsmen  and  asaistante  are  at  work  mostly  upon 
central  station  work  for  all  parto  of  the  world.  Besides 
this,  Mr.  Gordon  ban  a  new  engine  which  ia  coming  out 
shortlv,  of  which  very  great  things  are  expected,  and  also, 
an  interesting  item  for  ulootricjil  engineers,  a  new  arc  lamp 
practically  without  works  and  coating  a  mero  nothing  to 
make,  but  which  has  been  well  tested  and  found  to  act 
splendidly. 

Blectrio  LlghUiic  In   the  Frenoh  Provincos. — 

Electric  lighting  is  making  great  progress  in  the  French 
provinces.  The  firm  of  Bwchin,  Tricocho,  ct  Cie.,  who  have 
inslAlled  tho  electric  light  at  Cnxac  (Oironde),  using  a  fall 
of  water  situated  at  Raouel,  at  a  distance  tA  \\  miles  from 
the  centre  of  distribution,  have  just  carried  out  some  very 
aatisfaclory  teats.  The  waterfall,  which  gives  35  h.p.,  runs 
two  Gramme  dynamos,  giving  83  amperes  and  310  volts. 
The  same  firm  are  at  present  erecting  a  steam-engine  of 
60  h.p  to  run  two  dynamos  for  600  lamps  in  the  town  of 
Capestang  (Herault).  A  small  installation  has  just  been 
started  at  Tancarville  by  the  same  6rm,  and  the  trials 
which  took  placo  on  tho  12th  inst  ware  very  aatiafactory. 
This  conaista  of  a  Pilon  engine  of  10  h.p.,  driving  adynamo 
of  iO  amperes  and  100  volts,  which  auppUes  20  lamps  of 
16  c.p.  and  13  lumps  of  50  c.p. 

Brighton  Zlectrio  Railway.— Yolk's  electric  railway 
at  Brighton,  says  the  Sussex  DaHy  Nfws,  seems  to  have  as 
many  lives  as  a  cat.  It  bus  been  severely  damaged  again 
and  again  by  galea ;  and  it  has  not  been  without  other 
enemiea  ;  yet,  after  every  apparent  fatal  injury,  it  has  soon 
recovered  itself,  and  the  electric  cars  have  gone  on  their 
way  rejoicing  as  hsuaI.  The  last  gale  did  very  serious 
injury  to  the  railway,  twisting  the  rails  at  pUces  into 
something  like  gigantic  corkscrews,  and  carrying  away 
many  tons  of  beach  from  beneath  the  line.  But  once  more 
the  ownei'S  of  tho  railway  have  triumphed ;  and,  the 
damage  having  been  repaired,  the  cars  are  once  more 
running  as  usual  There  is  matter  for  congratulation  in 
this.  Besides  being  a  docided  advantage  to  residents  in 
Kemp  Town,  the  railway,  by  reason  of  its  unique  position 
among  tho  railways  of  tho  Unitod  Kingdom,  is  distinctly 
an  attraction  to  Brighton,  and  no  one  who  wishfts  well 
the  town  will  wish  ill  to  Volk's  electric  railway. 
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Beslstanoe  Frames. — One  of  the  pieces  of  sabsidiury 
ftpparatiu  which  are  roquired  ia  installabions  iu-«  reBistunc^ 
fn^mm  for  reguklioo.  They  are  especially  re<|uir(K)  when 
an  arc  lamp  is  wanted  to  be  mo  p&rallol  on  an  IncaiidBscent 
circait.  In  ordinary  practice  at  present  these  are  often  rather 
cumbersome  piecea  of  appaiatua,  and  to  improve  upon  this 
a  very  neat  and  closely  built  leaialaace  frame  has  been  de- 
dgned  by  Messrs.  Poole  and  White.  It  consiste  of  a  cast- 
iron  frame,  on  which  porcelain  inaulatora  Eire  mounted, 
filled  with  closely  wound  spiruta  of  resistance  wire,  the 
kirhole  not  being  more  than  ISiiL,  high  by  8in.  wide.  The 
■peeimen  wo  saw  was  for  6  amparea  100  volte,  and  has 
contact  screws  giving  S,  6,  or  7  ohms.  Other  sizes  &re 
being  mode  for  10  and  for  L5  amperes.  Metal  cover*  will  he 
fitted  for  outdoor  use.  It  is  intended  to  manufacture  these 
nristauce  frames  in  etaudord  eises  and  keep  them  in  stock, 
•o  that  at  any  time  a  resistance  is  reiiuired  for  any  Loudon 
circuit  these  can  be  sent  for  and  fixed  at  a  day's  notice. 

9Iaxim>W68ton  Companr, — Mr.  J.  Bladea  Gooding, 
the  cbatrman,  of  this  company,  writing  to  the  Financial 
Newt,  says  the  dircctoni  have  discontinued  salaries  a.nd  fee« 
amounting  to  nearly  £1,000  por  annum,  and  they  hare  now 
■everal  responsible  travellers  soliciting  orders  whore  not 
long  since  they  had  none.  Mr.  Swaby  now  holds  no 
official  {Kwition  in  the  company,  and  has  resigned  bis  seat 
at  the  board,  which  now  comprisea  Mr.  John  Marks,  Mr. 
Couchman  (original  direcLors],  and  himself.  The  board 
have  agreed  to  draw  for  feea  leu  than  one-third  of  the  sum 
to  which  tbey  are  entitled  under  the  articles  of  association. 
The  company  has  established  a  ceulral  etation  at  DaUton, 
and  is  now  engaged  in  the  manufacture  of  switches  and 
Other  electrical  appliance-^,  and  they  hope  to  largely  develop 
lllis  bnuicb  of  the  bosiness,  and  compote  with  all  other 
ntanufacturers  for  the  supply  of  the  London  and  provincial 
trade.  St.  Margaret's-nmnsinns  are  being  wir&d  and  lighted 
from  their  own  machinery,  and  other  jobs  are  in  band. 

Nikola  Tesla The  EUeirical  IFMd  for  February  IS 

contains  a  portrait  and  biography  of  Nikola  Tesla,  the 
talented  young  electrician  whose  name  suddenly  came  into 
prominence  froa  the  puhlictition  of  his  work  on  alteraate- 
corrent  motOTS.  His  native  place  was  Smiljan,  Lika,  in  the 
border  regions  of  Dnlmatia  and  Montenegro,  touching 
Austria.  His  father  wa«  a  clergyman  of  the  Greek  Church, 
and  he  himself  was  also  destined  to  be  a  clergyman,  but  the 
latoB  and  his  own  tastes  ruled  it  quite  otherwise.  He 
graduated  at  Carbtatt  in  1673,  afterwards  carrying  on  lus 
studies  at  Gratz  and  at  Prague  under  circumstances  of  con- 
siderable difficulty,  uking  a  berth  eventually  as  assistant  in 
Government  telegraph  department  at  a  pound  or  so  a  week 
to  keep  himself  going.  In  1881  he  went  to  Paris  and  after- 
wards to  Strasbourg.  Then  he  crossed  to  America,  where 
he  nppliod  himself  with  indefatigable  vigour,  and  in  I6S7 
the  Teela  Electric  Company  was  formed.  It  was  soon  after 
this  that  his  celebrated  paper  on  motors  appeared.  Mr. 
Tosla  ti  Zi  years  of  age,  tall,  spare,  and  refined,  and  lie 
•peak«  at  least  half-a-dozen  languages. 

Ship  Lighting  in  Indin,— Friday,  the  17tli  Jan., 
vitnMsetl  tho  completion  of  the  installation  of  the  electric 
Ugbt  on  board  the  turret  ship  "Magdalo."  stationed  in 
Bombay  Harbour.  Mr.  A.  M.  Taylor,  of  Messrs.  Siemens 
Bros.,  who  was  specially  engaged  by  Government  for  the 
work,  has  during  the  past  four  months  been  engaged  fitting 
up  the  electric  Ugbt  on  both  turret  ships  "  Magdala  "  and 
'*  Abysdnia,"  and  b4S  made  such  rapid  and  inlisfactory 
progress  that  he  baa  completed  his  arduous  and  difficult 


task  in  eomethiag  like  two  months  loss  than  is  usually 
taken  to  do  the  work  at  home.  Not  only  that,  but  he  has 
been  so  far  complimented  in  bts  work,  that  the  officers  Id 
command  -usert  the  ships  are  the  two  best  lighted  now  in 
the  service.  There  are  two  search-lights  on  the"  Magdala" 
of  25,000c.p.,  and  by  thorn  shipping  can  be  discovered 
between  two  and  throe  m.ilo9  off,  although  for  sigDalltug 
purposes,  which  is  done  by  throwing  the  light  against  the 
sky,  it  ia  stated  that  mesBages  can  be  telegraphed  to  ships 
as  far  as  fifty  miles  off.  The  installation  was  pronounced 
A  grand  success,  for  which  all  credit  is  due  to  Mr.  Taylor. — 
Indian  Unginctr. 

Inner  Temple. — The  extensions  of  the  electric  Light 
installation  at  the  Inner  Temple  have  recently  been  in- 
spected by  Mr.  Prccce,  acting  as  the  consultiitg  engineer, 
who  has  expressed  himself  as  thoroughly  satisfied  with  the 
arrangemente.  The  installing  of  this  plant  was  ontrustod 
to  Messrs.  Drake  and  Gorhata,  who  have  put  down  a  boiler 
capable  of  working  up  to  50  h.p.,  and  a  Willans  engine 
coupled  to  a  slow.speed  dynamo.  The  arrangements  to 
prevent  noise  have  been  so  far  successful  that  it  is  im- 
possible when  standing  outside  the  engine-room  to  deter- 
mine whether  the  plant  is  nmning  or  not.  The  installation 
now  consists  of  two  dynamos,  three  batteries,  and  two 
engines,  one  gas  and  the  other  steam.  The  switchboard  is 
fitted  throughout  with  Drake  and  Gorham's  patent  ring 
contact  switches,  and  has  boon  specially  designed  to  enablo 
all  the  batteries  to  be  charged  either  separately  or  together 
from  either  dynamo ;  the  lamp  circuits  ca.n  also  be  varied 
in  the  same  way.  The  ofToct  produced  in  the  hull  since  the 
extension  of  the  lighting  is  stated  to  be  remaikably  fine, 
and  the  comfort  of  electric  lighting  in  the  offices  ia  eape* 
cialEy  apprec)ate<l. 

Bleotrio  Fog  Signal  at  the  Bell  Ro«k  Light- 
hooae.  — An  explosive  sifi^ialling  apparatus  has  just  been 
fitted  up  at  the  Bell  Rock  Lighthouse.  The  lighthouse  is 
supplied,  as  it  has  been  ever  since  its  erection,  with  two 
large  bolls  which  are  rung  in  foggy  weather.  The  balla 
are  still  to  be  used,  but  it  has  been  thought  that  a  fog 
signal  may  also  be  useful  both  from  the  report  and  the 
flash  of  the  explosion.  The  prominent  feature  of  the 
apparatus  now  being  used  is  a  rod  bent  into  a  large  hook 
at  ita  upper  end,  which  rises  to  a  height  of  ISfL  above  the 
lantern  of  the  lighthouse,  and  is  covered  with  insulated 
wire.  The  rod  is  attached  with  a  worm  screw  to  a  revolv- 
ing ghaft  inaido  the  lantern,  and  when  it  is  desired  tO' 
charge  it,  the  rod  is  brought  down  by  working  a  flywheel 
with  manual  power.  The  hook  end  of  the  rod,  by  the 
working  of  the  wheel,  bends  over  and  reaches  the  balcony, , 
where  it  is  charged  with  toiiite,  or  gun-cotton  cartridge, 
and  a  detonator,  and  is  tired  by  means  of  an  electric  spark. 
The  fog  signal  has  been  fitted  up  under  the  direction  of 
the  engineer  to  the  Commissioners  of  Northern  Lights. 
Experiments  are  now  beinj;  mode  with  it.  It  is  expected 
that  it  will  be  in  full  operation  in  the  course  of  a  month, 
and  that  during  foggy  weather  it  will  be  fired  every  ten  or 
fifteen  mtuiites.  It  is  the  first  explosive  signal  which  haa^ 
been  introduG3d  in  the  lighthouso  service  in  Scotland. 

WestlnghoosQ  Stations.— The  introduction  into 
Englanil  at  ono  stride  of  the  largest  Westingbouse  station 
yet  built — that  at  Sardinia-street — has  nutaially  aroused 
the  interest  of  electrical  engineers  who  are  anxiously 
awaiting  further  developments.  Although  Westinghouse 
has  come  to  England  somewhat  late  in  the  day,  and  there- 
fore potaibly  has  become  looked  upon  a  little  in  the  light 


of  an  interloper,  tbo  macbiues  are  of  course  equally  Amon- 
cAn  vith  other  occtimatisod  Bystemi,  aa  the  Brtieh  or  the 
Thomson-HouBtoii.  The  company,  which  has  its  oRicee  in 
Victoi'ia-fftrset,  Westminstei',  id  a  svjHLratu  company  tu  the 
American  oomp&ity,  formed  almost  entirely,  we  believe, 
with  English  capital,  and  in  which,  tberoforo,  Eoglith  en^- 
neen  and  financiers  are  deeply  interested.  The  aecnnd 
instalment  of  the  Sardinia -street  station  for  1I>,000  lamps 
was  added  and  completed  some  three  weeks  ago,  making 
plant  for  25.000  lamps  of  16  o.p.  Other  uiidertakiuga  aro 
under  weigh,  and  we  think  it  will  be  interesting  to  state 
tbatat  least  three  very  large  central  aUitions — one  being  for 
100,000  light«,  the  others  for  AO.OOO  and  60,000— may  be 
expected  to  be  heard  of  .id  to  be  begun  before  very  long. 
One  of  these  is  for  the  Contiaont  Nothing  has  actually 
been  done  ae  yet  with  regard  to  the  W'eiitingliouHe  Works 
which  were  to  be  erected,  though  their  erection  has  beon 
ik-finilely  eaiicliuned,  and  the  plana  (or  worka  with  all  de> 
partmonta  have  been  prepared. 

City  tAgbtlne. — ^The  Stioets  Committee  of  the  Com- 
missioners of   ^^ewors  at  the   last  meeting  brought  up  a 
report  relative  to  the  proposed  contract  with  the  Bnisli 
Electi'ioal  Ensineering  Company.     The  report  said  :  "  Wo 
have  bad  under  consideration  the  draft  of  the  proposed  con- 
tract with  the  Brush  Electrical  £ngineeiing  Company  as 
returned  by  their  sulicitors,  with   vanntis  alterations  and 
many  suggestions  made  by  t.heru.     The  most  important  of 
the  alterations  are   as    follows :    1.  That  the    option  of 
renewing    the    contract    for    public     lighting    iftu-    the 
first    twenly-one   years    for  Rucoessivo   jteriods    of  se%'en 
years  shall  be  mutual     2.  Thai  the  i)ower  of   the  Com- 
misaion  to  purchase  at  tbe  end  of    twonty-ono    years,  or 
at  each  succeeding  seven  years,  be  limited  to  public  light- 
ing only.     3.  That  the  receipts  and  expenditiu-e  in  respect 
of  the  contract  be  debited  with  fl  per  cent,  interest  on  the 
capital,  and  a  reasonable  sum  per  annum   for  depreciation 
prior  to  arriving  at  the  cumnlativc dividend  of  !0  percent., 
and  the  application  of  the  sliding  Hcale  lUt  regards  charges 
and  profits.    They  say  also  that  their  clients  think  the 
contract  must  bo  conditional  on  thoir  obtaininga  provisional 
order  ipving  them  the  nec«8«ir>'  parlinmentary  powurs  over 
tbe  district  in  question,  and  on  their  being  able  to  obtain 
on  reasonable  terms  all  necessary  way  leases  and  powers  to 
onablo  them  to  lay  thoir  mains  outside  the  district  to  the 
points  at  which  the  main  conductors  may  enter  the  district, 
and  they  suggest  that  the  contract  be  executed,  with  n 
supplemental  contract  of  the  same  date,    malting  it  con- 
ditional, as  above  stated,  and  providing  that  the  rcti»ired 
deposit  of  £1,000  be  returned  to  tbem  in  case  these  powers 
cannot  be  obtained.     The    committ&o   recommended    the 
court  to  resist  Nob.  2  and  3,  and  agree  to  the  rest,     The 
report  was  adopted. 

Govommant  Telegrams, — In  the  Houseof  Commons 
on  Tuesday,  on  the  supplementary  vote  ol  £700  for  Foreign 
Office  oxpensea  in  reganl  to  telegrams,  Mr.  Henniker 
Heaton  said  that  a  study  of  tbe  cstimatea  and  appropria- 
tion accounts  for  the  last  ten  years  had  convinced  him  that 
the  growth  of  the  telegraph  oxpeiiHes  in  alt  the  de[mrt- 
menu  had  )>een  rapid  snd  uncontrolled.  The  increase  of 
gross  expenditure  had  been  very  groat — in  fact,  it  bad  in 
eight  years  doubl&'t ;  and  it  was  remarkable  that  year  by 
year  tbe  estimates  had  haw  largely  exceeded  almost  with- 
out exception  in  every  department.  The  tin |>urtu nee  of 
the  subject  justilicd  him  in  asking  that  ao  enquiry  into  the 
whole  subject  of  tfllognipb  exiienee  in  all  Government 
dejiaitmenttt  should  be  granted  without  delay.     Tbe  total 


expenditure  ou  t«legr«ms  by  the  Foreign  and  Colonial 
Offices,  by  the  IHplomatic  and  Consular  servic^e,  and  by 
the  Navy  during  the  ten  years,  1876-77  to  lft86-",  was 
£409. 4&d,  but  tbe  original  estimates  for  these  aierriccs  only 
amounted  to  £'23d,400.  They  wore  now  oakod  to  vote 
£7,6U0  (or  extra  expense  incurred  in  telegrams  for  these 
dopartmants,  in  addition  to  the  sum  of  £13,400  originally 
voted.  These  sums  were  {laid  to  a  telegraph  com(>any  fur 
sending  messages  over  lines  to  South  Africa,  which  we  now 
subsidised  to  tbe  extent  of  £35,000  u  year.  Ho  alluded  to 
the  company  controlled  by  that  mono^Kilist,  Sir  John 
Ponder,  who  in  addition  got  a  subsidy  of  £19,000  a  year 
for  a  cable  down  the  We«t  Const  of  Africa.  He  thought 
tiiat  this  waa  i]ot  the  time  for  raising  the  graver  rinestinn 
whether  the  Government  ought  not,  as  a  matter  of  Stnto 
policy,  and  with  a  view  to  afford  the  public  a  cheap  tele- 
graph service  throughout  the  Empire,  to  become  [xisseased, 
by  purchase  or  construction,  of  a  complete  Im))erL!il  telo- 
graphic  tiel.  Itut  in  any  case,  he  thought  he  va*  jusUlled 
in  asking  that  a  committee  be  appointed  to  oniiuire  inln 
this  largo  expondituru  and  the  continual  abnormal  growth 
in  Government  telegraph  expenses.  The  vote  was  then 
agreed  to. 

'^Mining'  Exhibition  at  the  CrysttU  Palace. — The 

proposal  which  emanated  from  the  Mining  Journal  to  hold 
an  intei'uatioual  oxhtbitiun  of  mining  and  metallurgy  at 
tbe  Crystal  Palace  during  the  forthcoming  summer  baa 
assutao(i  important  projrai-tiona.  The  Lord  Mayor  of  Iron- 
don  ia  patron,  and  tho  honorary  president  is  the  Duke  of 
Fife.  The  list  of  honorary  vice-preside  tita  includes  a  large 
number  of  well-known  names.  Mr.  W.  Pritchard -Morgan, 
M-P.,  who  has  been  so  closely  identilied  with  tho  revival 
of  eold-miniiig  in  Wales,  is  chairman  of  the  executive 
committee.  The  scope  ol  the  exhibition  will  be 
suincionlly  wide  tA  enable  a  most  valuable  and  interest^ 
ing  display  to  be  made.  Immense  advances  have  of  iato 
years  taken  place  in  mining  and  metallurgical  pr.ictice,  and 
no  wholly  suitubto  opjiortunity  has  presented  itself,  or  boon 
taken  advantage  of,  fur  adequately  illustrating  the  degree 
of  progress  which  has  been  attained,  eBi)ecially  as  regards 
tbe  economical  treatment  of  refractory  ores  for  the  recovery 
of  precious  metals.  It  Is  worthy  of  note  that  one-half  of 
the  surplus  of  tho  exhibition,  as  certified  by  tho  aii-litora, 
is  to  bo  |taid  to  tho  exhibitors  pro  rt^a,  to  tbe  amount  piid 
by  them  for  apace  occupied,  and  the  other  half  is  to  be  dis- 
posed of  by  the  council  in  founding  a  Kchularship  at  the 
Royal  School  of  Mines,  or  in  helping  some  other  inNiitution 
connected  with  mining  and  mobkllurgy.  The  exhibition  will 
open  on  Sod  July  and  close  on  30th  Sept.,  1890,  and  besides 
several  features  of  special  attraction,  important  eollectiona 
of  exhibits  are  expected  from  the  colonies  and  foreign 
countries.  The  honorary  secretary  is  Mr.  George  A. 
Ferguaon,  editor  of  the  Mining  Journal,  18,  Finch-lane, 
London,  E.C.,  from  whom  prospectuses  and  application 
forms  for  space  may  l>e  obtained.  After  electric  lighting 
perha|)a  the  most  important  application  of  electricity  in 
Kn^lund,  awaiting  the  development  of  tramcar  ti-acUon,  is 
to  that  of  mining  and  metallur^-,  and  we  shall  hope  to  see 
the  pi-ogreas  whioli  baa  beeo  quietly  made  during  the  last 
few  years  thoroughly  well  represented  in  such  au  importa.nt 
field. 

Elootrloal  Parifloation  of  Sewage. — Since  the 
experimental  demnnstration  at  Crnssness  of  Mr.  Webster's 
system  of  electrical  purification  of  sewage,  of  which  wo 
gave  a  full  description  at  the  time,  considerable  discussion 
has  been  excited   aa  to  tbe  pravtioal  applioatioa  of  the 


R^em  for  the  treaUuctit  oi  eowa^  in  towns.  Sarveyors 
am)  county  councillors,  aa  well  as  electrical  ciigmoore,  have 
Bwnited  with  interest  to  aeo  what  »top»  wouW  bo  taken 
for  tlio  further  deyelopmeiit  of  the  system,  whieli  it 
WM  felt,  if  pcountarily  ptissihle,  would  he  u  vmst  boon  in 
largo  ttiwna.  Wc  aro  able  to  give  somo  further  mforina- 
tion  tJiia  weet  aa  to  the  profjrcss  of  tho  system.  The  works 
which  were  put  up  at  CroaanaBa  were,  as  wm  stated,  experi- 
niMtal,  uid  as  the  use  of  an  oUl-faKhioned  und  ciimben!ome 
oogine  was  somewhat  deceiving  aa  to  the  amount  of  power 
required,  this  has  been  abandoned  and  tho  station  dis- 
manilod.  In  place  of  this,  two  aerioiu  experimental 
works  lijive  been  undertaken  in  conjunction  with  muni- 
cipal anthorities.  one  at  SaUord  and  the  other  at  Bradford. 
If  the  ayatem  is  to  bo  applicable  at  all,  iu  greatest  utility 
would  bo  in  crowded  and  difficult  situations,  and  Mr. 
AVebster  hiu  Uckled  the  subject  in  one  of  its  most  difficult 
situations  at  Salford.  Tim  eewage  from  Manchester  and 
Salford  flows  into  the  River  Irwell,  and  as  shortly  (on  the 
completion  of  th«  Manchester  Ship  Canal)  the  water  of  the 
Irwell  will  be  tuniod  into  this  canal,  it  is  impeni- 
ta»o  to  have  this  kept  as  far  as  po&sible  jjun)  of 
•ewage.  At  present  it  pours  into  the  in  Ii-woil  a  thick, 
oflensjvo  sweara,  and  it  is  to  remedy  this  that  an 
electric  purifying  station  has  boon  cont«mplated.  The 
erijcriments  have  conclusively  shuwn  that  1,000.000 
gallons  in  21  hours  can  bo  treated  by  30  h.p.  Tho  experi 
mental  station  now  oetabliahed  compriaea  a  4  or  5  h.p. 
en^ne.  This  drives  a  dynamo  of  a  special  type  designod 
for  the  purpose  by  Mcasra.  Charlosworth,  Hall  and  Co.,  of 
Oldham,  and  so  far  the  utaLiun  appears  very  satisfactory.  Tho 
other  cx|)erimental  aUtion  is  at  Bradford,  where  a  Sieniena 
dynamo  is  used.  We  welcome  thofle  attempts  to  deal  with 
tbia  qneation — one  of  the  most  vast  in  human  economy — in 
a  bosinosA-like  spirit,  and  we  trust  the  outcome  may  be 
proved  to  bo  a  sucuose,  Muro  will  doubtJess  be  heard 
before  verj*  long. 

Thomson-Honston  Motors. — As  our  readers  know, 
wc  have  bcoii  harping  in  se^tsoii  aitd  out  of  season — if  there 
is  an  out  of  i&.ison — on  the  field  that  electrical  eagineors 
mutt  find  in  electric  motor  work,  a  field  which  there  is  as 
great  or  greater  scope  eventually  than  oven  for  electric  light. 
England,  of  course,  BufTers  from  a  want  of  central  stations, 
though  thisis  being  overcome,  but  for  eloctricTQotor work  we 
equally  suffer  from  the  want  of  much  more  practically  pre- 
RCDtod  information  such  as  will  immediately  appeal  to  the 
Gonaer^-ative  and  cautious  men  of  business  who  do  not  know 
much  about  electricity.  Show  them  motors  at  work,  j>rint8, 
photos.and  doscnptioiis of  motors  alwork,Bhow,thGmtbegain 
in  6uae,  cleanliness,  and  space.  The  Thomson-Houston  Com- 
pany of  America,  than  whom  few  have  done  more  to  spread 
the  lue  of  motors,  have  issued  a  splendid  little  presentation 
book  illustrating  tho  ueo  of  motors.  Who  would  uut  appre- 
ciate the  ink-photo  of  the  engine  labelled  "For  sale,  cheap, 
in  perfect  order,"  at  the  side  of  which  stands  the  1itt.le 
electric  motor  which  has  euppUntod  it  in  the  good  graces 
of  Mr.  Todd,  owner  of  a  printing  establishment  at  Boston. 
Heavy  work,  too,i8  done  by  theso  motors  :  aUrgeciu-forn  mill 
tramway  is  shown  carrying  goods  of  four  toiu  weight  a  run 
of  KlOft;  a  mining  baulin){  plant  with  motor  is  shown 
working  in  place  :  a  bugo  drawbridge,  crowded  with  men 
and  elephants  to  make  up  weight,  as  worked  at  Bridge 
port,  makes  an  effective  illustratioi  of  the  use  of  the 
motor,  enabling  tho  bri<l;;;u  l<u  be  oitonod  by  one  man  in 
two  minutes  agaittiit  three  men  for  six  minutes  on  tho  old 
stylo.     Another  cut  shows  a  printing  office  with  machine 


delivering  papers  and  the  little  motor  away  in  one  corner 
<(UietIy  Bupplying  tho  power;  another  shows  a  whole  machine 
shop  with  ita  network  of  belts  and  shafting  driven  by  the 
same  unobtrusive  power.  Smiths' shops,  haniess  and  saddlery 
shops,  bookbinding  works,  sewing-machines  for  clothing 
factories,  tobacco  matiufacturing,  shoe  factory,  all  these  are 
shown  with  motors  from  I  to  l.*)  h.p,,  from  actual  photo- 
graphs of  t^c  place  printed  from  delicately-shaded  and 
well-printed  plat«s.  Nothing  could  be  bett«r  for  the  spread 
of  a  knowledge  of  the  usof  ul  ness  and  handinoss  of  tho  motor, 
and  wo  congratulate  the  ThoniHon-TIouston  Company  upon 
the  issue  of  tbia  little  book. 

BllenborotiKb  Colliery.— La!«t  week  the  Ellenborough 
Colliery,  belonging  to  the  Maryport  Hematite  Iron  and 
•Steel  Compaey,  was  visited  by  several  of  the  managers  of 
neighbouring  collieries  and  others  iHtoreEt«d  in  tho  electinc 
light,  tn  order  to  see  the  installaUon  of  electric  light  and 
power  which  has  recently  been  erectod  by  hfessrs.  W.  T. 
GooIdciTi  and  Company.  In  the  dynamo-room,  the  plant 
oonststa  of  a  two-cylindered  engine  driving  the  dynamo, 
which  ia of  MsMrs.  W.  T.  Goulden  and  Co.'asjwicial  type  for 
colliery  work,  capable  of  lightiug  IfiO  lamps.  The  machine 
is  constructed  throughout  with  a  view  to  ita  being  worked  by 
unskilled  men, and  being  re<juired  to  runforlong  periods  with- 
out attention.  A  neat  switchboard  is  arranged  with  double 
jKile  cut-out«.  The  visitors  next  inspected  the  light  in  th« 
different  workshops  and  engine-rooms.  The  number  of 
lights  at  present  in  use  are  70  lamps  of  16  c.p.,  three  of  50 
c.p.,  and  two  of  fiOO  c.p,,  which  light  up  the  yard  inamost 
eflicient  manner.  The  lamps  in  exposed  places,  such  as  tho 
heapstead,  acroens,  and  pit  bottom,  are  enclosed  in  astmng 
glass  gtobo,  which  forms  a  damp  and  diistrtigbt  protoctor, 
and  prevents  their  being  broken,  while  at  the  same 
time  tho  strong  globus  are  much  more  easily  cleaned 
than  the  somewhat  delicate  lamp.  Several  of  tho  visitors 
next  went  down  the  pit,  and  were  extremely  pleased 
at  the  brilliant  light  down  there,  which  enables  the 
men  to  carry  on  their  work  much  more  rapidly,  with  leas 
risk  of  accident  than  they  could  with  the  old  system  of 
illumtnatioo .  The  party  were  then  conducted  to  the  rtip 
where  the  electric  pump  is  working,  and  iu  construction 
was  explained  to  them,  '["be  motor  and  pump  are  mounted 
on  one  bed-plate,  and  form  a  very  comjwct  plant. 
The  pump  is  a  three-throw  ram.  ono  geared  to  the 
motor  with  spur  gearing.  This  latter  ia  of  Messrs. 
W.  T.  Gootden  and  Co.'s  special  mining  type,  and  is  ao 
constructed  as  to  be  safe  in  even  liery  places.  The 
whole  of  the  revolving  parts,  armature,  commutator,  and 
brushes  ore  completely  enclosed  in  a  strong  metal  air-tight 
case,  so  that  fthoufd  the  brushes  be  badly  set  no  gas  can 
come  uear  the  eitarks.  Special  care  has  been,  however, 
taken  in  designing  the  machine  to  prevent  sparking  at  the 
bntsbes,  a  matter  in  which  they  seem  to  have  been  very 
successful,  aa  no  sparking  could  be  detected.  This  pump 
has  now  been  nmiiing  night  and  day  for  some  time,  a 
thing  wbicb  was  impossible  with  the  old  steam  pump 
oti  account  of  the  heat  due  to  the  steam.  Altogether 
the  installation  appears  to  hivw  been  very  satisfactory, 
and  us  nothing  but  the  best  materials  have  been  used  in  iu 
constnictiou  there  is  no  doiiht  thit  it  will  continue  to 
work  very  well.  The  contracting  firm  make  a  speciality  of 
colliery  and  miiiin;^  work,  and  liei>ides  electric  light,  pumps, 
and  hauling  machines,  they  manufacture  electric  coalcut- 
ters, several  of  which  are  in  successful  operation  in  York- 
shire, and  of  which  photographs  were  exhibited  to  the 
colliery  maiugers  int«reBt«d  in  such  machinery. 
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ELECTROLYSIS  OP  PLATINUM  SALTS. 

BT  AU!XA^'DEIt  WATT. 

The  imiKirtance  of  platinum  as  a  coating  tor  other 
metaiR  has  alwnys  been  fully  recogniited,  and  many  pro- 
cesses have  been  devixetl  for  tlio  eluotrulytic  reOuction  of 
the  melAl  for  practical  purposes  in  the  arta;  but  hitherto 
obstacles  n{  a  sorioiiB  nature  have  nUtoti  in  the  w<iy  of 
auccma.  The  main  difficulty  hms  always  been  to  obtain  a 
bath  or  oloctroly to  n-Iiich,  nnuer  the  influence  of  the  current, 
would  disffilvctncanodc^mlthnskeepupthe  normal  atrength 
of  the  solution.  Indeect,  Lhi.1  difficulty  would  appear  to  be  in- 
surmnnntablo,  for  I  (iud  that  oven  with  aciu  solutions  in 
which  chlerin«  is  frouly  given  off  at  the  anode,  the  libe- 
rated t^  jHiiMCs  into  tho  almoaphere  withont  in  the  least 
def^e  attacking  the  platinum  itaelf.  It  wonid  thus  appear 
that  nascent  cnlorfnc  has  no  aotrcnt  action  on  metallic 
platinuin.  With  a  view  to  dotormine  whothor  the  cblorina 
Mt  free  at  tlie  anode  during  t-lectrotysiB  would  disaolve 
platinum,  a  number  of  exporimcnta  wore  triod,  but  tUe 
rMiilt«  obtained  were  of  a  ncgntivo  character.  For  example, 
strong  hydrochloric  acid  was  decompOE^d  by  the  current 
from  three  Daniell  colls  in  series,  when  an  abundance  of 
chlorine  was  liberated,  but  the  platinum  anoilc  was  abso- 
lutely unaffected.  A;{ain,  solutions  of  chloride  of  sodium 
and  p.^Uiaeinm  roepectively  wero  electrolysed,  with  a  like 
result  in  each  case.  Xitro-hydrochloric  acid  was  also  elcc- 
troltsed  in  the  cold,  but  while  chlorine  was  freely  erolveii 
at  the  ;«noHo  the  metal  itself  wita  untouched.  A  solution 
of  [vcrchlorido  of  iron  was  next  doc  mpoeed  with  the  mmc 
current,  when  gas  was  freely  liberated  at  both  ck-ctrodes. 
but  the  chlorine  set  free  at  the  anode  did  not  produce  any 
%'iBible  effect  upon  it 

Being  da]>nvod,  thorDforo,  of  the  functioni)  of  aaolublu 
ftDode,  by  which  the  normal  strength  of  the  Wth  is  ordi- 
narily suBUine>rl,  it  becomes  nccossiry,  when  we  desire  t« 
coat  other  mcUtIs  with  platinum,  to  adopt  some  moans  by 
which  the  standard  tnebillic  stren^h  of  the  solutioTi  may 
he  uniformly  kept  up  during  the  progrew  of  clectro-depoei- 
tion.  To  effMt  this,  constant  additioaa  of  the  platinum  salt 
einployod  to  make  up  the  bath  must  be  made  no  a*  to  keep 
the  liquid  in  a  perfectly  uniform  condition  while  the  depu- 
eition  of  the  metal  is  gotua  on.  It  is  nut  suSiciciit  to  add 
an  occasional  dose  of  the  concentnited  pUtinnm  solu- 
tion t<i  strengthen  the  Inth  after  an  unknown  <\\vm\- 
tity  of  the  metal  has  been  removed  from  it  by  the 
articlca  coated  ;  but  in  order  to  ensure  a  perfectly 
nniform  condition  of  the  electrolyte— uiion  which  the 
success  of  the  opomtion  chiellj'  de|>enas-~tho  solution 
must  not  be  allowed  to  vary,  so  for  as  the  pro]ior- 
tion  of  its  most  im^rtant  constituent  is  concerned,  in  any 
perceptible  degrao.  If  the  orixinsl  condition  of  the  bath  is 
not  fully  siutainod,  the  character  of  the  deposit  will  bo 
serioiuly  affected,  and  probably  black,  powdery,  and  non- 
rmuline  metal  appccir  upon  the  articles  already  coated  with 
a  bright  reguline  film  of  platinum.  This  uniform  condition 
of  the  butb  can  be  best  attained  by  a  system  of  fircuinlioH— 
that  is  to  say,  there  thouM  lo  a  vesaol  charged  with  the 
normal  solution,  placed  at  a  convenient  height  above  the 
depositiug-tank,  which,  being  provided  with  a  suiuWe  tap, 
will  allow  a  continual  flow  of  fi«sb  li(|Uor  to  enter  the  tank. 
An  equal  proiiortion  of  the  partially-cxhauaLed  liquor  of 
the  depositing- tuiik  must  be  allowctl  to  contiriuouMly  (low 
out  of  this  vessel  by  means  of  a  Uip  uurresiK>nding 
with  the  one  employed  for  the  normal  liquor  in  the 
head  tank  ab'jvu,  and  the  uartially  oxhnns^ted  ii(iaor  must 
be  slreiigtticncd  by  an  addition  of  the  platinum  salt,  and  in 
iu  turn  transferred  to  the  head  supply  tank.  If,  n(Jw,  a 
hydrometer  be  kept  conetanUy  floating  in  each  of  the 
vessels  mentioned,  and  the  reamnga  carefully  noted,  there 
will  be  no  difhculty  in  keening  the  electrolyte  up  to  the 
standard  point.  The  circulation  thus  sot  up  will  ensure 
uniformity  of  deposition,  all  other  thiugn  lieing  equal,  and 
the(«  should  l*e  uo  reason  why— provid<>d  the  linth  be  a 
good  one— the  deposition  of  the  metal  should  Iw  otherwiao 
than  satisfactory. 

We  now  come  to  the  consideration  of  the  solution  in 
which  the  articles  are  to  receive  the  do|>oeit  of  platinum* 
\^  ith  a  view  to  iissist,  if  possible,  those  who  may  be  desir- 
ous of  coalliij^  aiticlea  with  this  metal  in  a  praetical  way,  1 


lately  made  a  Ior^;  series  of  experiments  with  solutions  of 
varioiM  platinum  saUit,  from  some  of  which  the  reader  may 
liroliably  select  n  solntion  that  will  pmve  serviceable  as  a 
platinum  doiHwi  ting -bath.  In  the  course  of  the  exjwrimenU 
referred  to  it  woa  tietcrminod  to  ascertain  tho  behaviour, 
under  electrolysis,  of  the  rea|>ective  salts  with  and  without 
tho  admixture  of  other  substatiocs,  and  though  some  of  the 
results  obbainc<l  arc  perhaps  more  intcresliii<;  than  practl* 
cally  serviceable,  their  publication  may  be  useful  to  thos« 
who  may  not  have  leisnrn  for  experiment. 

For  the  purpose  of  preparing  the  various  Botutions  here- 
after dascribetl,  a  quantity  of  bichloride  of  platinum  was 
first  very  carefully  prepared  by  dissolving  platinum  in 
nitro-hydruchloric  acid,  assisted  by  heat,  and  aa  aoon  as  the 
red  fumes  ceased  to  appear  in  the  bulb  of  the  flask,  the 
liqusr  was  evaporated  tn  a  porcelain  ca[»ule  until  a  dense, 
thick  lluid  wiu)  obtained,  at  which  stage  the  evaporating 
vessel  was  moved  lound  and  round,  so  that  the  heavy  fluid 
might  Bjiread  well  over  the  interior  of  the  vessel,  and  tho 
acid  become  exiiclled  bv  moderate  heat  only.  At  this 
point — thiit  is,  when  the  liijuid  ceased  to  flow — the  porce- 
lain vessel  was  moderately  oeated  for  a  few  momenti^,  when 
the  mass  became  porfectly  dry.  After  cooling,  the  chloride 
vas  ilis:iolvcd  in  distilled  water  anil  boitlrd  f'>r  me- 

1.  Sii!'iti&n  of  BklilvrvkoJ  J'htintim. — lo  this  experiment 
i[  was  ilctorminod  to  ascertain  whclhiT,  if  subjected  to  cer- 
tain moil  iti  L'atioiis  as  to  the  strength  of  the  solution  and  den. 
sity  of  cwrrent,»«olutionofthe  bichloride  of  platinum /was 
could  be  ritudored  available  aa  a  ilepujiitiiig  solution.     For 
thiapuqKJse,  as  stated  above  great  care  whs  Uiketi  to  obtain 
a  perfectly  dry  mass  of  the  bichloride  without  reducing  the 
siblt  to  the  condition  uf  a  protoeatt.     In  the  first  trial  the  bi- 
chloride was  allowed  to  absorb  moisture  from  the  iitmospbere 
until  a  thick  oily  liquid  was  form(vi,a  portion  of  which  was 
then  poured  into  a  small  dish,  and  the  concentrated  liquor 
thus  obtaineil  was  then  electrolysed  with  the  current  from 
throe  Daniells  iu  series,  a  plslinuni  anode  and  a  cip]ier  wiro 
forming  the  two  electrodes.  The  object  of  this  experiment 
was  to  ascertain   whothor,    under    such    condition*,   tho 
platinum  dopusitod  would  assume  a  crystjillino  form.     Tho 
operation  waa  kept  up  fur  some  houre,  at  the  end  of  which 
time  a  small  nval  block  of  metal  waa  fonml  to  have  formed 
on  tho  end  of  the  negative  wire,  and  from  its  edges  a  few 
small  crj'stala  had  sprouted,  hut  they  wore  not  of  sufficient 
size  and  growth  to  be  of  signiticanco.    A  moderately  strong 
solution  of  the  bichloride  was  next  prepared,  ami  this  was 
first  tried  with  the  current  from  three  cells,  when  a  very 
white  film  nf  platinum  wa^  rocoivod  u)ion  a  clear  brass 
plate,  but  tho  film  anon    larkened,  however.     Tlie   current 
]troving    too   strong,   one   of   the  oellx   was  dincnnnected, 
and    a    fresh    plate     inserted,    which     ipccJily    became 
coated  with  a  bright   BIm  of  platinum  of  fair  colour,  but 
scarcely  so  white  as  when  the  stronger  current  was  used. 
Altera  few  minutes'  immersion  of  tho  brass  plate,  a  black 
do{>osit  of  non-regidine  metal  formed  on  ita  surfaco,  when 
it  was  deemed  advisable  to  greatly  reduce   the  luiodo  sur- 
face, a  small  [xjrtion  only  of  tho  plate  bciug  allowed  to  dip 
into  the  batn.     A  ncwly-prcparod  brass   plate   was  now 
immersed,  which  slowly  became  coated  with  idatinum,  and 
the  film  continued  to  remain  bright  and  free  from  the  bUiek 
variety  of  de|toait  for  a  considerable  time.     Altera  while, 
however,  the  61m  became  dull^  and  of  a  greyish  colour, 
which  was  doubtloAii  due  to  the  solution  being  deprived  of 
much   of   it£  metal,  having    bocomo   excoediuf^ly   acid — a 
condition  VBtry  unfavourable  for  obtaining  a  good  reguliue 
deposit 

2.  Senluilisfd  BirUi/tide  of  Platiwim. — To  obtain  a  non- 
acid  platinum  bath,  composed  ofamoderately  strong  solution 
of  the  bichloride,  the  liquid  was  neutralined  by  gradual 
additions  of  chalk,  the  mixture  being  kept  well  «tirred  after 
each  addition.  When  the  neutr^isation  of  the  liquid 
approached  comi>letion,  the  solution  was  heated  to  expel  car- 
bonic acid,  and  then  again  tested  with  litmuii  pajter.  A 
neutral  liath  being  thus  formod,  it  was  allowed  to  repose 
for  a  time,  and  tho  clear  liquor  was  then  decanted  and 
electrolysed  with  the  current  from  two  cells,  but  since  the 
mei^i.1  d«|K>«itiMi  rather  slowly,  a  third  cell  was  pat  iu  the 
sonos,  after  wnich  the  deposition  proceeded  more  satisfac- 
torily. It  was  found  necessary,  however,  aa  [n  the  former 
case,  to  diminish  tho  anode  surface,  as  there  was  a  slight 
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eridence  of  the  fonnktion  of  black  metal  on  portions  of  the 
tit&t«.  When  a  small  portion  only  of  the  auodc  wbb 
immened,  tbd  film  roUiiticd  iu  iinifoim chumctor.  It  iiiiiHt 
be  Bt&t«H,  howevoi,  that  the  ciojiosita  from  this  hath  were 
somawhat  leus  udherent  than  Ibose  olilained  from  the  acid 
bichloride ;  this,  however,  might  bo  remedied  by  keeping 
the  solution  or  the  urticlt!»  to  he  coated  witk  platinum  in 
constant  motion,  which  CDiUd  be  effected  by  the  circula- 
tion 6yst«m  referred  to.  If  &  bath  of  this  kind  ccuM  be 
raaderad  ar&ilablo  in  practice  it  would  not  bo  vory  diiTicult 
to  nttnage,  as  the  chloride  of  calcium,  which  would 
aeenmulale  in  the  aolution  when  fresh  neutralised  liquor 
WAS  \mi>u  conetiiEitly  run  in,  could  raadiiy  be  );ol  rid  ut  by 
DManv  ol  sulphuric  acid,  which  would  throw  down  an  in- 
■olabli  eulphate  of  lime. 

3.  FUtUnoFbosphaU  of  Soda. — A  lolution  was  prepapad 
by  adding  a  eolulion  of  the  bichloride  to  a.  hot  solution  of 
commoR  pbosphato  of  soda,  and  the  resulting  yollow 
tjattid  was  triod  with  the  current  from  one  Diiniolt  coll, 
wbeo  a  very  lligbt  deposit  elowly  fonnod  on  a  bra»ia  plato. 
A  second  coll  was  next  connected,  when  deposiition  jtro- 
ceeded  promptly,  uiwi  aj^ooii  re^juline  and  very  bri^jht  film 
was  obtained.  1*  kept  up  to  tho  nonan-l  metallic  alroniith 
by  fresh  additions  of  the  platimmi  nalt,  a  very  ^ood  t>atli 
might  l>e  made  from  this  combination.  It  is  neeeswry, 
bowever,  to  tce«p  an  exc«4«  of  tho  photphato  of  soda  in  the 
aolution,  otherwise  tho  deposit  is  apt  to  oMume  the  appear- 
ance of  "blued"  steel — a  condition,  however,  that  might 
ba  useful  for  colouring  small  ornamnntal  articles-  Instead 
of  osiiig  an  excess  of  ordiniLry  phosphate  of  sofla  in  making 
up  this  solution,  the  diU'erence  may  be  adv^anta^^eously 
made  up  with  pyroi>hoit])hate  of  soda. 

4.  Plaiinvm  BiehhriiU  and  Suipfuici/anitle  cf  Fota^sium. — 
A  solution  of  the  bicliloiide  wus  uddcd  lo  one  of  eulpliu- 
cyaiiide  of  potassium,  when  a  lit^uid  uf  a  deep  omnge-rud 
colour  wits  obtained.  This  was  eloctrolyeed  with  the  cur- 
rent from  throe  cells.  A  clean  brass  pliite  vriu  then  iui>- 
mersed  in  the  bath,  which  soon  became  ca'ilod  witk  a  itatchy 
film  of  metal,  portions  of  which  wore  bright  and  regulino, 
while  the  remainder  was  bkck  and  powdery.  The  deposit, 
however,  was  greatly  improved  by  keeping  the  cathode  in 
motion. 

5.  PaUusio-biehloridt  of  Platinton. — A  wnrm  Hulution  of 
caustic  poutssa  vrw  first  prepared,  to  which  wa«  gradually 
added  a  solution  of  bichloride  of  platinum,  forming  a  pale 
yellow  liipiid  This  solution  was  tiret  tried  with  the  uiir- 
not  from  two  cells,  but  little  or  no  de[>usit  was  obuiined 
upon  a  brass  plate,  A  third  cell  bavinj^  been  connuctod 
deposition  gradually  commenced,  but  the  film  wae  of  an 
irreguUi'  and  wavy  character,  and  wa*.  moreover,  somewliat 
dark  in  colour.  With  a  reduced  anode  mtrfaco,  bettoi* 
results  were  obtainod,  especially  when  tho  solution  was 
made  moderately  warm.  As  in  moflt  instancoa,  in  the 
electrolytic  reduction  of  metals  the  colour,  or  tone,  of  the 
deposttod  EDOtal  is  considerably  influenced  by  the  nature 
uid  strength  of  the  electrolyte,  and  by  tho  density  oi  tho 
eoTTent  employed.  A  current  of  low  tension  will 
frequently  j^ve  a  film  of  dark  colour,  though  perfectly 
reguUno,  while  one  ol  a  higher  E.M.F,  will  yield  a  deposit 
u  white  as  platinum  foil.  The  hanlness  ol  the  met;d, 
however,  docs  not  appear  to  be  so  much  affected  by  the 
conditions  referred  to  u  is  the  case  with  mu»t  uiet<tls. 

6.  Cblcrides  of  Platinum  and  ^4 mmimium.^W cak  solu- 
tions of  the  respective  sa]t4  were  mixed,  and  tho 
nealting  solution  oloctrolysod  with  the  citrrent  from  two 
Dantells,  when  a  iilm  of  rather  darkish  colour  was  soon  ob- 
tained. The  deposit  was  not  very  uniform  in  character,  for 
after  a  few  mitmtcs  the  film  became  somewhat  jtatcby. 
Bettor  rG«ulte,  however,  were  obtained  by  keeping  the 
negative  plate  gently  in  motion. 

7.  Biehl<»idt  of  Flatinam  and  Iltq>osal}>hitf  of  Soda. — A 
weak  solution  of  hyposulphite  of  &oda  was  first  pruiurod, 
to  which  was  gradually  added  a  solution  of  platinum 
bichlotide.  With  the  current  from  two  Daiiiells  no  depoHit 
was  obtainod,  so  a  tJiinI  coll  wns  connected,  whou  a  fLiiu  of 
pUtinum  of  a  rather  dark  uolour  was  roceivetl  u|H)n  a  brass 
plate.  After  n  few  minuteo,  however,  the  .violation  aasumiul 
a  brown  coloiu',  and  failc<l  to  yiuld  a  sattsfuctory  du[K)sit. 

8.  C/JorvUs  of  Plifvinnnivd  6Wiwm.— Ton  wcJik solution 


of  bichloride  of  platinum,  one  of  common  salt  was  added, 
and  the  resulting  liquid  tried  with  the  current  from  two 
cells,  but  a  very  sHj^t  tiliii  only  was  obtained  ;  a  third  coll 
was  then  put  on,  when  dcpoaition  took  pLkco  Toore  freely. 
The  film,  however,  was  of  an  indifferent  colour,  besides 
being  streaky  and  irregular.  On  the  following  day  it  was 
found  that  the  salt  Liio  crystallised  at  the  bottom  of  the 
vessel.  The  liquid  being  again  tried,  it  still  failed  to  yield 
a  good  deposit  of  platinum. 

{To  be  txmlmiuJ.) 


DYNAMO  WITH  COMPOSITE  MAGNETIC  FIELD. 


The  theory  ia  given  in  an  article  which  wc  tratislattt  from 
EhxtriciU,  of  a  special  type  of  dynamo  machine  with  com- 
posite magnetic  f^eid  caiMble  of  supplying  a  regular  out- 
put, cither  tho  K.M.r.  or  the  current  being  kept  constant 
when  driven  by  engines  running  at  irrcgidar  speed.  Tho 
same  principles  will  be  found  to  apply  to  dynamos  with 
comitositc  magnetic  field,  which  were  here  applied  with  a 
H]H>ciEil  purpose  iit  view. 

It  n-as  required  for  a  certain  installation  of  electric  hght 
at  Borgenbout,  Belgium,  to  generate  two  ditl'erential  car- 
reiits.  the  one  compound  at  20&  volts,  tho  other  super- 
compound,  or  over-compounded— that  U,  varying  from  305 
up  to  240  volte,  according  to  the  strength  of  this  second 
current,  these  two  c:urrent8  beiii^  produced  separately  and 
Eimultaueously.  The  following  is  the  meant  employed  to 
obtain  this  result  with  a  single  dynamo. 
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The  inductive  e>ystem  of  the  dynamo  is  composed  of  two 
dixtinct  parts,  as  shown  in  the  figure.  The  large  eleotro- 
magnct  to  the  left  is  compound  wound,  and  generates  a 
constant  E.M.F.  in  tho  ^loition  ol  tho  armature  wliicli  is 
iiilluencod  by  its  two  pole  pieces — that  is,  the  two  ijortioiis 
a  h  and  <i  h'.  The  «mnll  electromagnet  to  the  right  is  wound 
in  aeries  so  as  to  generate  in  that  portion  of  the  armature, 
lie  and  U'  r,  between  its  pole-pieces,  an  E.M.F.  which 
^•arie*  proportionally  to  the  strength  of  the  current 
exciting  it.  Tho  two  upper  adjacent  pote-piecee,  that  of 
the  large  and  that  of  the  small  magnet,  are  of  the  same 
sign,  and  thus  form  a  siogla  pole.  It  is  the  same  with  the 
two  lower  pole-piccea.  Ine  small  magnet  is  fixed  to  the 
frame  by  means  of  a  bronee  casting  so  as  to  be  magnetically 
insuluted  and  aepiirated  from  the  large  magnet. 

The  inductive  circuit  thus  forms,  tojjctber  with  the 
armature,  a  bipolar  dynamo  machine,  with  this  diflerenco 
that  the  magnetic  field  w  divided  into  two  distinct  parta 
which  act  separately  upon  tho  armature.  The  ujiper  inter- 
val. It,  and  the  lower,  B',  between  the  i>ole-piocos  of  the 
large  and  tho  small  magnet,  give  two  neutral  points  on  the 
armature  which  are  at  the  same  potential ;  the  brushes, 
B  B',  pressing  on  the  two  corresponding  pointa  of  the  com- 
mutator AA  connected  in  parallel. 

The  first  current,  comjiounded  for  205  voIt«,  is  coUectcc 
between  tho  two  bnishes  B  B'  and  the  brush  A  to  the 
left  corresponding  to  the  point  a  of  the  armaiiu'D.  On  tho 
other  band,  the  E.M.F.  ol  the  current  collected  between  the 
two  brushes  B  B'  and  the  brush  C  to  the  right  rariea 
proportionally  to  the  amperes  which  excite  tho  small  mag- 
net from  0  to  35  volts;  it  tbenfora  reaulta  that  the  seeo'  " 


otUTOnt  collectfld  botweeu  the  brush  A,  to  the  lofl,  and  the 
brtufa  C,  to  the  right,  is  OTer-compoimOetJ,  ao  that  the 
E.M.F.  variea  from  205  to  240  volu  .icc  >n]ifi;^  to  the 
'  etrongth  of  eumjiit.  Of  courao  it  is  the  sooomt  curiunt 
only  which  paaaea  tbrougli  tho  series  coils  of  iho  email 
dynamo. 

Thia  dyiiAtno  i«,  as  far  us  is  kuo»»,  Lho  onJy  one  coii- 
atructcd '  in  this  manner,  pifdacing  simultaDOOtuly  two 
distinct  ciirrenta  for  difTereiit  pur|>09&3. 

The  flgiiro  given  a  sul!icieiit  idea  of  the  machine,  of  which 
th«  numerical  conditions  of  construction  and  working  ate 
the  FoUowing : 

Ci^Kidijt. — The  strength  of  each  of  the  two  currents  is 
essentially  variable  ;  the  sum  of  the  two  currents  mayrcach 
70  amperes. 

VanfUion, — The  K.M^.F,  of  the  over-compounded  ciiirenl 
varies  from  20^  voitA  for  0  ampere,  and  increaaos  by  J  volt 
per  amnorc  ioi  the  oror-compoimded  current  only)  up  to  240 
voltawhen  tne  current  reachei  70  amperee. 

Armaiurt. — Faeinatti  typo  ;  243  iron  plates  with  teeth, 
I  millimotro  (^V'"')  thickness  ;  exterior  uiamotor,  391  milU- 
metros ;  length,  32i>Rim. ;  useful  section  of  iron,  466 'AC 
centimetreH  ;  72  coils  of  foiu"  turns  ;  wire,  3-6inra. 
diameter. 

Total  rceistanco  of  armature,  O'ttS  ohm. 

Fieid-Afagnefs. — Soft  iron;  section  of  compound  magnet, 
625cm. 

Suction  of  oTcr-compound  magnet,  1 12'5cm. 

The  pole-pieces  of  large  magnet  embrace  lO.^deg.  of  the 
eireumierenco  of  the  armature  ;  those  of  the  email  raifjuot 
embruGO  2M^.,  and  the  iutervals,  a,  b,  b',  and  c,  alio 
SSdeg. 

Tbe  compound  magnet  is  excited  in  shunt  by  6,000  turns 
of  l'2mm.  diameter,  making  6,900  motrct,  with  u  reaisUincu 
of  loss  ohms  ;  the  current  is  equal  to  about  18  amperes, 
making  1-8  x  6,000,  say  10,000  ampere-turns. 

In  seriee  there  are  22  turns  of  Tmm. ;  resistance,  0-0115 
ohm. 

The  over-compound  maenot  is  excited  by  80  turi.B  of 
7mm. ;  reeietance,  0'02J$8  ohm. 

Speed, — The  8j)eed  of  the  armature  is  750  revolutions  per 
minute. 

Afaytutir  fiilti. — As  may  be  calculated  with  the  figures 
already  given,  tho  compound  magnet  creiLtea  n  iiaeful  mag- 
netic flux  equal  to  .'>,.594,000  C.G.S.  units,  equal  to  10,S40 
nnita  i>or  square  centimetro.  This  magnetic  field  of  course 
incruaacs  slightly  in  strength  witli  the  increase  of  current 
becauae  of  the  compnundiug. 

The  over-compound  magnet,  vhen  fully  excited — that  is, 
when  it  increases  the  £.M.F.  tbe  full  35  volts  for  70 
amperes — creates  a  useful  magnetic  flux  equal  to  972,000 
C.Or.S.  units,  or  8,C40  units  per  square  centimetre. 

In  the  armature  tho  useful  flux  varies,  tfaorcforo,  from 
6,694.000  unita  to  5,69t,O0O  x  972,000»6,66fl,000  C.G.S. 
iiiiit«  according  to  the  etrength  of  the  OTor.componnded 
currents. 

The  useful  section  of  iron  in  the  UTmsturo  being  equal 
to  46656  sq.  cm.  the  specific  induction  of  tbe  magnetic 
licM  therefore  varies  from  12,204  to  11,281  C.G.S. 

H  will  bo  noticed  that  tho  magnetic  field  is  relatively 
te»a  dense  in  the  over- compound  magnet  than  in  tbe  arma- 
ture.     This  is   for  the   puri«iso  of    making  tho   E.M.F. 

Sonaratod  by  the  over-compound  magnet  increnee  in  exact 
irect  projwrtion  as  [X)Si?ibte  with  the  ampere*  (of  the  over- 
compounded  current),  which  would  not  be  possible  if  the 
magnetic  field  were  nearer  to  its  saturation  point. 

ArmahiTc  ]iGirtum.—ln  the  same  manner,  tbe  number  of 
turns  on  the  armature,  and  thoreforotbo  number  of  am  pure- 
turns,  has  Keen  reduced  to  the  minimum  in  order  to  avoid 
aa  much  aa  poaiiblu  the  reaction  of  the  armature,  eapecially 
th«  reaction  of  thecomjKiunded  current  on  the  small  magnet. 

It  will  be  noticed  that  out  of  288  turns  of  tbe  armature 

''60' 
there  will  be  2fl8  x  .:^-  -  =>  208  turns  belonging  to  tho  com- 

pound  circuit,  which  can  thus  exorcise  at  tho  maximum  a 
reaction  of  208x  70  ampore  =  14,lGO  ampere-tuma. 

Britney. — The  foregoing  data  allow  tho  olcctrioal 
e£GcieDcy  to  be  calculated.  This  ellicicncy  nattirally  varies 
with  the  method  of  working. 

When  tho  current  output  is  |iartially  compound  and 


partially  over-compound,  wluch  is  the  normal  case  for  this 
dynamo,  the  electrical  efficiency  is  between  93  per  cent, 
and  'ii\\  per  cent,  according  to  output. 

The  magnetic  attraction  of  the  pole-pieces  on  the  arma- 
ture gives  a  horizontal  resultant  in  tho  direction  of  the 
larger  magnet.  The  strength  of  this  attraction  bus  the 
valuo  foreseen.  Tho  [loinis  of  the  pole-pieces  were  cut  off 
for  2cm.  near  tbe  point  C,  which  has  not  scntibly  modified 
the  formation  of  the  magnetic  field. 

This  78,  however,  the  only  thing  not  left  as  desired 
in  the  construction  of  the  dynamo,  for  which  the  time  given 
did  nob  allow  of  preliminary  oxperimenta  to  bo  made. 


' ,  and  the  gap  induc-i 


THE  THEORY  OF  ARMATDRE  REACTIONS  IN 
DYNAMOS  AND  MOTORS.* 

BT  JAMKS  .SWINBURNIC 

(Condyidfd  from  pagf  156.) 

The  winding  and   design  of   magneta    of     motors 
received  but  little  attention.     Supjwse  a  motor  is  t^run at 
constant  Rpeed  on  a  constant-potoutial  circuit.     Tbe  shunt  i 
excitation  is 

O.-^BJ/^  ■»■  17  B^ -!■/,„  B™,//i, 

the  suffixes  0  and  /  showing  reference  to  full  or  no  load. 

At  full  load  tbe  armatiu'a  iniluction  must  be  reduced  so 
that  the  full  loud  current  passes.  If  £  i»  the  terminal 
E,M.F.,  and  K  the  armature  rwiatanco,  the  armature  induc- 
tion at  full   load    B^  =  B„  ^  "J^  ^ 

tion  is  also  reduced  in  the  same  proportion.    The  full-load 
magnetic  potential  of  the  lield-coila  is 

".  ^-  .  =  K  B.^'fi.  4-  <^  -  fl)  n  C/IO  -hgB^-t-L  BJ*^,    (8) 

The  alteration  of  the  first  and  last  terms  m^kea  bo 
little  diffcrciico  to  tho  value  of  H  +  .  or  U,  that  it  may 
be  disitigiirdeiL  The  full-load  excitation  is  thus  in- 
creased by  (s-  -  fi)  n  C  iO,  and  decreased  by  the  diffor- 
eiice  between  2  g  6^,  and  2  a  B^  That  is  to  say, 
extra  field  excitatior  is  needed  to  counteract  the  back 
current-ttu'iis  on  the  armature,  and  less  excitation  is 
needed  to  produce  tbe  reduced  air-gap  induction.  U  these 
are  equal,  tho  machine  will  keep  constant  speed  when 
shunt-wound.  In  a  small  or  slow  machine  tho  armature 
lose  is  large,  in  a  large  one  the  back  induction  is  great.  A 
small  machine,  therefore,  needs  backward- wonnd  seriee 
coils,  and  a  large  ono  forward-wound.  If  («■  -  fl)  n  C/10  = 
j'B^-g  B,„  the  shunt  ampere-turns  needed  at  no  load  and 
full  load  difier  only  by  the  difference  of  excitation  needed 
to  magnetise  the  iron  of  the  fiold-magnets  and  armature. 
Unless  the  machine  is  very  small  the  difference  in  tho  .arma- 
ture and  field  induction  is  not  imrortant.  It  tends  to  make 
the  motor  run  slower  at  full  loaii,  and  lliis  may  be  taken 
into  account  where  very  extict  work  is  neodod. 

As  the  field  induction  in  a  motor  ifl  highest  at  no  load, 
the  area  of  cross  section  is 

*=2"''|*mi;  ■••■;') 

it  is  thus  somewhat  smaller  than  in  tbe  oaBe  of  the  corres- 
ponding compound- wound  dynamo. 

As  a  shunt  machine  is  simpler  to  make  than  a  componnd, 
and  as  a  difTerontially  wound  motor  may  start  backwards, 
shunt  winding  is  preferable  Within  wide  limits  of  stzo 
conatant-speedf  motora  can  l>a  designed  with  fiimpte  shunt 
winding.    All  that  is  needed  is  to  make  il„  equal  to  i;  B^- 

i^B^      H.  =  U-g)nC,'10.and  ^.  -  (,T^l)  [r^]  9)  6* 
where  d  is  an  allowance  for  fringe,  and  9  is  also  nuid*  a. 

little  largo  to  allow  for  fringe.     This  gives 

20iT6B.>r 


4 
I 


$-$>. 


(10) 


{a  +  d)(r  +  \9)nC 
This  apMHl  MBplioatod,  but  when  the  symbols  are 
replaoea  DT  nnmbwra  for  an  actual  machine,  of  course  it  is 
quite  simple.  It  will  be  found  that  in  very  Bmall  motors 
this  makes  the  pole  angle  too  small,  while  in  large  machinoa 

*  Pft|Hir  read  Ixtfure  tlio  Iiintitiition  of  Eli-otriwl  Eniiinccn. 
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the  pole-piecw  would  embmce  the  anuton  >o  miich  u  to 
catiw  excessive  magnetic  leakage  and  rtvewcd  induction 
andor  the    tmilin^    corner,  unless    the    pole-piecos    arc 

I  designed  lo  obviuie  Ibis. 

A  proporljr  designed  direct-cHircnt  motor  ha«  aUo  tho 

^▼wy  convenient  property  of  numiuf;  at  i|>proximatoly  coti- 
ataot  speed,  even  if  ihc  E.M.F.  an  it  varies.  It  tUa  field 
and  armature  are  not  highly  cnagnetiiied  the  armature 
induction  Tari«8  approximately  ilh  tto  E.M.F.  on  tho  ahunt. 
Tho  armature  induction,  and,  consetjueTitlr,  back  E.M.F., 
of  the  machine  ttius  va.rieB  as  the  E.M.F.  on  the  mains, 
vhieh  i«  just  tho  condition  waut«d  for  contluut  epeed.  A 
difMrt-current  motor  1*111  therefore  proacrvc  approximately 
oonsunt  speed,  not  only  irith  varying  load,  but  also  with 

SsuLL  AraSpArE  Dynamos. 
There  is  a  type  of  machine  that  has   not  yet  been  much 

Mtudicd  :  that  is,  the  dynamn  or  motor  in  which  tho  gap  is 
kept  small,  beinf;  merely  a  mechanical  clearance  to  allow 
tbo  annature  to  rotate. 

Obriously,  as  the  air  sjuice  is  iimall,  the  niaj*iict«  will 
need  very  little  excitation,  and  there  will  be  no  waste  field 
to  speak  of,  »  the  muKncls  miky  bo  made  exceedingly  nniall 
and  light,  though  that  does  not  appear  to  hare   hoeri  gene- 

1  rally  re-iiised.  The  Pacinolti  is  the  host  known  form  of 
thi»  machine,  the  Brush  buiiig  a  good  cxiimpto.  The  draw- 
bock  to  tiie  Facinotti  armature  is  that  it  gives  rise  to 
Foaeaiilt  ciurenlfi  in  the  tield-magneta,  .ind  for  that  reason 

►U  is  not  generally  used  now,  thouRh  the  ditficiilty  is  Bome 

•  times  overcome  by  making  tho  toeth  itmall  and  numerous. 
Machines  with  the  armature  wires  wound  ihroKgh  holes 

'near  the  periphery  ha%-e  been  made  on  the  Continent,  but 
spparcntly  with  tiie  view  of  iiicreaning  the  rirmtiturc  imluc- 
tion  by  reducing  Iheair  sjnca  This  form,  however,  admits 
of  very  small  Reld-magaoU  with  very  little  excitation,  so 
tbut  it  ia  specially  .vlapteil  for  maonine^  where  oxtromo 
ligblnees  ts  needed, 

At  full  load,  however,  a  trouble  arises  in  small-gap 
nuchincs.  Aa  the  air  apace  is  very  amall,  the  cio»$  indue- 
tioii  is  very  great,  and  so  the  induction  under  the  l«:i.ling 

I  pole  comer  is  reversed.     Of  course,  thoro  is  a  position  of 
brushes   with  no  sparking,  but  it  ia  very  far  forward, 
more  ospocially  if  the  apeed  is  very  slow,  as  the  aelf-indiic- 

t^tion  of  each  armature  section  is  than  considerable.  The 
resalt  is  that  tho  back  current-turns  are  very  great,  and  so 
the  field-magnets  noccsaory  for  full  load  are  not  so  verj 
small  after  at).  If  the  dynamo  is  running  at  a  very  slow 
ipeed — such,  for  instinca,  as  a  mot«r  on  a  tramcar  at  300 

i>or  300  revolutions — tho  brushoa  may  ho  allowed  to  spark, 

|H  tbe  sparking  will  be  small,  and  given  no  lead,  or  just 
enough  to  preserve  constant  speed.  Thi*  form  of  machine 
is  euiUible  for  the  ^ippiicution  uf  ruvot^ing  polo-pieces,     lb 

.,wu  shown  that  in  any  ordinary  machine  the  difficulty  of 
'  jiiing  revoraing  pole-piecOB  arises  from  the  difference  of 

^magnetic  irotentiaT  between  the  pole-pieces  and  the  arma- 
ture. In  this  mai-hiuc  the  dilTerence  is  very  small,  so 
cevaiving  pole-piecaa  can  wtsily  bu  applied. 

In  tbe  case  of  the  Brush  miichitio  tbe  crosd  induction  is 
etionoous,  and  the  back  current^turns  are,  therefore, 
enormous  too.     Tbe  result  of  this  is  that  tho  lead  of  the 

,  brashes  is  very  great.  Such  a  machine  may  be  short- 
circuited  witho\it  any  dangerous  inoreaso  of  current.  In 
fuel,  it  has  been  used  for  charging* battorien  for  train  light' 
ing  at  varj'ing  speeds  As  the  speed  increases  the  current 
tends  to  tnciease,  and  reduces   the  armature  induction 

'enoneb  to  keep  the  cm  rem  within  safe  limits,  even  if  the 

'•peedis  inoreaaed  soveral  fold. 

The  excossive  hoating  uf  tho  trailing  pole  cantor  in  the 
Bnuh  machine  has  given  rise  to  many  sjxtcuUtiona.     It 
I  gwtarollv  boon  assumed  that  the  heat  generated  there 
I  BO  ^«atcr  than  at  the  leading  polo  corner,  but  that  it  in 

^additionally  heated  by  the  hot  air  from   the  armature.     It 

[n  iDore  probable  that  the  excessive  beating  is  due  chiefly 

;to  incrockaed  FoucaiUt  currents.  Ae  the  bnuhoa  have 
eonaidcrablu  lead,  tbe  coil  leaving  the  Lniiling  comer  is  not 
in  |)anllo1  with  Ihe  other,  so  that  the  hoating  by  Foucault 
currents  in  tbo  trailing  comer  would  be  nearly  four  times 
aa  great  aa  under  thu  leading  corner  where  two  coils 
are  in  [larallal.     The  iron  is  probably  too  highly  m^^netised 

rto  allow  the  induction  to  vary  quilo  so  much  as  tnis,  and 


M  tl.  ie  cast  iron  tbd  nrictailM  prevents  tho  heating  being 
stiM  greater.  The  tnilflg  corner  iaalao  ver^*  highly  mag- 
noiiKM.  while  the  luiding  probably  has  its  magnetiim 
slighMy  reversed.  The  he.iting  from  variation  of  mag- 
netieation  at  tho  trailing  polo  corner  is  thus  much  pTcat*r, 
especially  when  the  otinrmous  magnetic  force  is  considered, 
and  ihe  fnyjuent  pa.ss.igo  of  tho  armature  notches.  A  40- 
lighter  hn.«  something  like  130  per  second. 

As  a  Crush  machine  has  very  little  air  space,  tho  shunt 
is  very  small,  so  that  tho  compound  machine  is  chiefly 
wound  with  lerios  wire. 

CoBREirrioN  IN  Tkktino  CrRAMMK  Machinks. 

In  the  method  of  testing  machines  by  running  them  as 
motors  at  no  load,  tho  machine  is  run  as  a  motor  with  the 
snnature  induction  the  same  as  at  full  load.  The  iK>wer 
taken  to  drive  it  gives  tho  stray  power — i.e,,  tbe  loss  of 
conversion.  To  this  is  added  the  loss  by  resistance  in  tbe 
armature  and  fields,  and  the  cflficioncy  of  the  dynamo  or 
motor  is  thus  calculated.  The  stray  power  con«ista  of  loss 
by  mochanical  friction,  the  lose  by  reversal  of  tnagaotija- 
tion,  and  los-s  by  Foucaidt  currents,  and  it  has  been  aasumod 
that  thc«c  remain  constant  if  the  armature  induction  ia  con- 
stant. The  theory  of  anaaturc  reaction,  however,  points 
to  a  few  corrections.  The  Ions  by  Foucault  currents  in  the 
armature  conductors  is  greater  at  full  load  than  nn  load,  by 
at  most  33  per  cent.  Tao  loss  by  reversal  of  magnetisation 
may  bIbo  bo  alightly  greater,  aa  the  induction  in  some  parts 
of  the  armature  may  be  greater.  The  loss  by  Foucault 
currenla  in  the  discs  is  slightly  grcitcr,  but  as  tnis  loss  is 
exceedingly  small,  that  doca  not  mattor.  These  increased 
losses  are  nf  little  more  than  theoretical  imi>ortance,  but  it 
is  03  well  to  [Hjint  them  out.  If  the  machine  ia  a  large 
Gramme,  thu  hoLiting  in  the  centre  is  largely  increased  at 
full  load,  so  this  method  of  boating  duos  not  gire  perfectly 
leliahle  results  in  the  case  of  such  largo  machines.  For 
small  machines  and  krge  drum  macbinea  it  ia  very  con- 
venient. 

This  jKLpor  has  been  devoted  to  diroct-cun'ont  dynamos, 
as  tho  corresponding  treatment  of  alternating-current 
machines  is  perlups  hardly  ripe  foi'  diacuwinn  yet,  though 
it  is  of  enormous  imjKirtance,  as  the  whole  theory  of  run- 
ning machines  in  parallel,  and  of  altornating  motors,  depends 
upon  it. 


WIBEMAN'S  HAND  CLEAT. 


A  little  tool  for  a  wireman,  which  promises  to  be  very 
uaeiul,  is  illustrated  herewith.  It  is  the  invention  of  Mr. 
Fred.  Bathurst,  who  has  found  the  dilKcuIty  which  men 


<=^ 


experienced  in  wiring  houses.  In  the  ordinary  way, 
especially  in  turning  corners,  the  wire  has  a  great  tendonoy 
to  fall  out  of  tho  caeing.  Tbe  method  usually  adopted  is 
to  cut  up  casing  and  nail  it  temporarily  to  the  fixed 
casing  to  keep  in  the  wire.  This  has  several  defecta ; 
ib  spoils  casing,  takes  time,  and  re>quir«8  two  men,  one  ^j 
to  hold  the  wire  white  the  other  nails  it.  Tbe  ^H 
wiremaii's  hand  deal  is  meant  to  be  manufactured  in  quan>  ^H 
libiee,  and  as  an  ordinary  bradawl,  each  workman  to  have 
«everal  in  his  bug.  It  is  practically  a  bradawl  with  an  iron 
cross  piece.  This,  when  stuck  into  the  casing,  holds  up  tho 
wire.  Tbe  wireman  ean  do  this  with  one  hand  as  he  runs 
the  wire,  taking  them  out  one  after  the  other  a»  the  caaing 
lid  is  fixed  on.  It  would  probably  be  worth  while  (or  some 
tool  marmfacturcr  to  take  it  np  as  an  ordinary  tool. 
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A  THEORY. 

I  have  a  theory "  m  a  phraae  often  spoken, 
sometimeit  with  a  modicum  of  justification  for  it, 
Bometimes  from  force  of  habit  and  without  any 
justification.  Technical  papers  nre  BupiiOBail  to 
promulgate,  analyse,  and  propound  theories,  hence 
we  suppose  the  reason  for  some  kind  friend  sondinft 
U3  a  copy  of  a  book  entitled  "  From  Cloister  to 
Altar, "carefully turned  down,  aud  duly  marked  with 
bright  blue  lines  at  a  certain  page.  Our  thanks  are 
due  to  the  unknown  friend,  but  oar  hearts  are  obdu- 
rate, and  our  reasoning  faculties,  such  as  thoy  are, 
reftise  to  accept  the  theory  propounded  to  the  Pro- 
fessor. 

■'  Now,  look  here,  Professor,"  says  the  book,  "I 
have  a  theory,  and,  what  is  more,  I  believe  it  to  be 
true.  I  behove  that  heat  represents  merely  a  mode 
of  the  operation  of  force  upon  matter.  I  belicTe 
light  represents  the  existence  of  force  without 
matter.  When  matter  gets  surcharged  with  force- 
that  is,  over  heated — light  is  given  forth  ;  the  forc«, 
so  to  speak,  leaves  the  matter  aud  travels  on  its  own 
account," 

This  beats  the  waudering  Jew.  Just  fiincy,  light 
is  force  travelling  about  on  its  own  account.  We 
are  sometimes  hard  upon  professorB  and  school- 
men, and,  perhaps,  do  not  always  wait  to  say 
that  our  diatribes  are  levelled  against  the  ninety  and 
nine  and  not  against  the  one.  As  Jack,  Tom,  and 
Harry  style  themselves  professors,  and  no  stand  has 
been  made  agaiuBt  the  adoption  of  the  title,  we 
are  apt  to  dub  the  whole  teaching  tribe  professors. 
Any  remarks,  however,  that  we  have  ever  made 
must  be  as  music  in  the  ears  of  the  pedagogues,  to 
those  of  the  holders  of  the  theory  referred  to.  Once 
more  we  are  to  have  space — empty  space — through 
which,  however,  we  presume  "  force  "  or  "light" 
can  travel.  Better  the  corpuscular  theory  than  this. 
Shade  of  Maxwell,  come  forth,  combat  this  desire 
to  "  took  backward,"  and  keep  electricians  at  all  events 
steadfast  in  the  paths  indicated  in  the  last  sentence 
of  your  "  classic  "  volumes.  "  Hence,"  says  Maxwell, 
"  all  these  theorio.-i  lead  to  the  conception  of  a  medium 
in  which  propagation  takes  place,  and  if  we  admit 
this  medium  as  a:)  hypothesis,  I  ihink  it  ought  to 
occupy  a  prominent  place  in  our  investigations,  and 
that  we  ought  to  endeavour  to  construct  a  mental 
representation  of  atl  the  details  of  its  action,  and 
this  has  been  my  constant  aim  in  this  treatiae." 

If  Maxwell's  mantle  has  fallen  in  part  upon  any 
one  of  the  younger  generation  of  professors,  that 
one  may  well  be  taken  to  be  Dr.  Lodge,  and,  at  all 
events,  he  will  be  found  following  MaxwcU's  foot- 
steps, and  endeavouring,  not  only  to  construct 
mental  representations,  but  goes  further  and  cou- 
structes  apparatus  to  give  concreteness  to  the  mental 
figures. 

It  may  only  be  in  our  imagination,  but  we  take  it 
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tbts  book  was  sent  witli  the  markg  against  the  theory 
pat  forth  to  suggest  a  similar  theory  for  electricity 
end  magnetiBDQ.  We  have  no  tendoncy,  we  never 
had  any,  and  trust  we  never  may,  towards  "  action 
at  a  difitauce."  The  idea  seems  abHurd  upon  the 
face  of  it,  and  to  fancy  forces  existing  in  empty 
space  without  matter  is  a  greater  burden  than  can 
be  borne.  It  is  because  the  term  "induction"  im- 
plies, or  seems  to  imply  to  the  ordinary  mind,  the 
idea  of  action  at  a  dintance  that  it  is  avoided  when- 
ever possible,  So  engrained,  howeTer,  are  certain 
terms  into  the  literature  of  our  subject  that  it  is 
impossible  to  avoid  them.  Of  course  the  Professor 
explains  by  references  to  strains  and  stresses  in  the 
medium.  He  does  not  imagine  action  at  a  distance, 
but  has  always  in  view  the  connecting  link,  thongh 
at  times  he  is  prone  to  jump  from  one  side  of  hiK 
connective  medimu  to  the  other  without  duly  con- 
sidering the  leap  he  asks  his  hearers  or  his  readers 
to  take.  Is  not  this  an  idiosyncrasy  of  the  mathe- 
matician of  which  Todhunter  ofttimea  gave  excel- 
lent examples?  In  the  solution  of  the  probleiu 
familiarity  with  the  subject  leads  to  the  skipping  of 
intermediate  steps  and  stating  the  result  is  "  bo* 
aud-80." 

llie  immortal  Faraday  in  his  conception  of 
"  lines  of  force,'*  "  fields  of  force,"  gave  to  his  con- 
temporaries and  to  posterity  a  splendid  weapon  for 
constructing  a  "mental  representation '*  of  what  he 
wanted  them  to  study,  and  there  is  no  doubt  this 
suggestion  has  been  of  incalculable  practical 
service. 

There  are  two  ways  of  looking  at  attempts  to 
theorise,  and  the  sooner  it  is  fully  imderstood  that 
the  student  in  his  laboratory  has  a  different  aim  to 
the  practical  man  in  his  workshop,  the  sooner  will 
some  of  the  trammelK  that  hinder  progress  be 
removed.  While  the  student  is  anxiously  groping 
after  the  why  is  this  ?  the  practical  man  is 
as  anxiously  seeking  tlje  how  slmlt  we  utilise  for  the 
service  of  men  what  we  now  know.  If  he  waited  on 
the  student's  success,  he  would  wait  to  the 
mlUemuum,  for  theories  are  changing,  and  must 
change  with  the  progress  of  knowledge.  Every 
theory'  is  in  the  most  unstable  equilibrium,  and  will 
be  till  all  things  concerning  the  subject  arc  known. 
There  is  as  little  finality  to  the  formulse  put  forth 
by  theorists  as  there  is  to  the  range  of  mind.  A 
theory  is  interesting  just  so  far  as  it  assists  in 
practical  work.  A  theory  of  empty  space  is  bad 
enough,  but  forces  in  empty  space  meandering  about 
at  their  own  sweet  will  makes  the  theory  wholly 
untenable. 

We  wonder  if  it  is  because  Englishmen  are  apt  to 
take  hold  of  souie  "  mcutal  reptesentatioD "  in  all 
their  investigations,  to  think  more  as  physicists, 
thai  has  put  them  for  many  years  in  the  forefront  of 
makers  of  machinery.     Other  nations  have  followed  i 


afar,  and  require  to  he  shown  before  being  able  to 
construct  good  machines.  What  a  libel  it  is  upon 
the  workers  of  the  last  fifty  years  to  hear  the 
spouters  and  stump  orators  of  the  day  bewailing  the 
decadence  of  England's  ability  to  produce  manufac- 
tured goods.  Technical  schools  are  to  regenerate 
the  country,  according  to  the  cry  of  those  who  want 
berths  for  their  cousins  or  their  aonts.  Wliy,  we 
have  taught  the  nations  how  to  work,  and  because 
they  have  copied  us  to  the  paint  upon  the  pipe  stack, 
it  is  dinned  into  our  ears  that  we  have  gone  bock, 
and  are  not  so  good  as  we  ought  to  be.  No  doubt ; 
but  let  us  tell  these  men  who  pretend  to  the  know- 
ledge they  have  not,  that  there  is  no  single  case  of 
manufacture  but  that  better  goods  can  be  provided 
in  England  than  in  any  other  country  under  the  sun. 
There  now,  is  not  this  a  sheer  case  of  being  led  away 
with  "  1  have  a  theory  "7  Well,  the  theory  is 
changeable,  it  is  not  fixed,  and  is  not  to  be  defended 
at  all  hazanls.  It  is  only  another  way  of  aaying  the 
"proof  of  the  pudding  is  in  the  eating."  Wo 
reniemher  the  late  I.  Todhunter  taking  part  in  the 
discussion  upon  modern  geometry,  and  be  offered 
to  produce  proofs  of  bis  contention  about  mathe- 
matical ability  in  England.  We  imagine  that  so  far 
as  our  own  industry  is  concerned,  there  can  be  pro- 
duced at  this  moment,  man  for  man,  as  many  men  in 
England  as  there  are  in  the  whole  world  besides 
who  can  design  and  construct  machines  as  well 
adapted  as  may  be  required  for  any  specified 
purpose. 


CORRESPONDENCE. 


THE  ETHEK  OF  1839. 

To  THK   EniTOR  OF  THE   ElELTKICAL   E.SGIJJEBB. 

SiK, — 1  aent  Dr.  Lodjie  a  ccpy  of  the  first  jiujt  of  my 
l>ook  «ntitl6d  "  The  Elhor  Theory  of  183^  is  the  Tnio 
Theory  of  the  Lcydon  Jar."  Having  received  from  him  a 
letter  which  I  a&w  might  do  good  il  published,  iu  that  it 
would  idvQ  editors  xna  othara  freedom  to  write  without 
bias  on  the  subject,  1  r(K|Ucsted  Dr.  Lodge's  p«rmis6ioD  to 
piibliBh  it,  and  us  he  has  coiutentad  I  send  yon  a  copy. — 
Vours,  etc.,  JjilfES  JohnsTONKl 

8,  Mewhistoii-park.  Edinburgh,  Feh.  20,  1890. 
[Copy.] 
"21,  Wavorloy-rood,  Liverpool,  Feb.  15,  1890. 
"  To  James  tTohiiHtonc,  Esq. 

"Dear  Sir, — I  am  indebted  to  you  for  a  pamphlet  in 
which  you  siiljcct  my  little  book,  '  Modem  Views,'  to  a 
criticism  which  minot  but  be  wholesome.  It  dojienda  on 
what  IB  meant  by  '  Elecuicity  jMWsifig  through  glaw.'  In  a 
•ciKC  it  tortuinly  doce,  but  not  by  conduction.  I  expect 
you  have  got  hold  of  a  true  idea  in  coanection  with  the 
matter. — Yours  truly, 

(Signed)        "  Olivkr  J.  I.rfiDOi.'* 


TRACT  JON. 

To  THK  EnrroR  ov  Thk  Elkltbical  Ek<:[nkxr. 

Sir,— ITie  following  a|»|»ear8  in  your  contemporary, 
Invcniim:  "Au  electric  locomotive  ol  somewhat  novel 
denigti  hoM  just  heou  built  »t  the  New  York  Locomotive 
\Vorl«,  Roma,  N.Y.,  (or  H.  W.  Darling.  The  ttonige 
system  ia  used,  the  batteries  occupying  what  would  be  tb« 
firebox  in  an  ordinary  engine.     The  reciprocating  move- 


menb  of  the  pistona  is  caused  hy  curreats  in  helical  coils 
wound  uboDt  tne  cylinder,  tha  conHtniction  being  founded 
upon  the  principle  that  ikii  iron  pluii^^r  will  1)e  (Imwn  into 
&  coil  of  wire  Chiroiifjli  which  an  electric  current  is  passin};," 
Ail  your  puipiir  is  an  authority  on  the  subject  of  electric 
traction  1  ahould  like  to  know  how  this  is  going  to  be.  m 
the  l«itterio«  are  very  heavy  and  give  liltio  power.  "The 
inventor  claimed  tliut  it  will  run  on  all  roade  where  Hteam 
i«  'iMd,  and  weigh  15  tons."  This  will  be  found  in  the 
Btfctricai  Srriew  ^American)  of  December  22iid,  1888.  If 
this  ii  true,  I  hail  it  with  doliuht^  as  it  would  be  one  step 
nAorer  towards  tolving  the  pnibloai  of  iQde{>endont  traction, 
Youra,  etc.,  A.  M.  Bushbll. 

36,  Queen's-road,  Bayswatcr. 


COAD'S  BATTERY. 
To  rUK  EDtTOn  op  the  ELEtTRtCAL  Enoinekb. 

SiR,—Mr.  A,  W.  Bennett,  of  Leeds,  who  elates  be  is  a 
conaUint  reader  of  your  valuable  paper,  and  imaj^inefl  he 
IcnowA  Romethtne  of  «oal-niiric8  from  a  "  froi|tient  inilo  or 
more  walk  in  the  undcrRTOund  roads  "  (thus  evincing  a 
docidcdiy  eccentric  tasto  in  hia  habits  of  peregrination  for 
the  henelit  of  his  conHtitution),  makoR  ROme  reraarkR  on  the 
above  Riibjcct  "  for  the  bfliiefit  of  whom  it  may  concern," 
which  exprcfieiun,  u]thou(;h  it  sounds  philanthropic, 
evidently  displays  ihc  "angjiis  in  hf.rhd." 

He  stntGs  that  a  tamp  for  use  in  n  mine  must  weif^h  loRS 
than  b)h.,  "as  he  has  been  told  by  an  cxpcricnccl  mining 
engineer."  1  should  like  to  know  who  is  his  nuthority  J  I 
broadly  contradict  it  upon  authority  which  I  am  aura  i> 
better  than  bi»,  a»  it  emanates  from  many  mininKenKincors. 

In  the  firat  psnigraph  of  his  letter  ho  BUpporl«  tlic  theory 
of  using  oil  V.  electricity,  but  omit£  to  state  tbu  t  no  oil  lamp  i  n 
common  use  in  mines  gives  mora  than  i  c.p.,  wbereae  my 
lainp  with  leiia  gives  10  c,p 

Then,  again,  ho  unfavourably  compares  the  pricios. 
Although,  having  regard  to  the  superior  light  the  primary 
lamp  on  my  principle  give.%  I  consider  hia  deduction  false, 
yet,  looking  at  the  question  from  a  humanitarian  point  of 
view,  every  vnlliery  owner  first  considers  the  safety  of  the 
minors  and  his  property,  and  the  price  ia  of  secondary 
imixirtance. 

This  gentloman  ia  evirlontlj  a  partisan  of  iho  soconiiury 
battery  system,  with  it«  steam-engines,  boilers,  boltings, 
charging,  and  endless  costly  details  of  working,  lie  prob- 
ably has  a  pecuniary  interest  in  the  Rysttem.  (Uo  1  remem- 
ber him  in  connection  with  an  iron  battery  of  which  ho 
liiiu»ulf  was  the  only  admirer  and  user  1  He  will  eorroct 
me  it  I  am  wrong.) 

Afr.  Bennett  concedes  that  primary  batteries  will  come 
into  tiBu  in  the  near  future  All  luteal  men  who  know 
anything  at  all  about  electricity  are  perfectly  cognisant  of 
the  fact  tbat  the  simplest  of  the  secondar}'  batteries  and 
lamp  must  wei^h  more  than  a  primary,  and  in  practice  it 
neighs  about  9lb.  as  against  3^Ib.,  the  weight  of  the 
sniiiTlcst  battery  I  have  yet  mude,  I  may  say  tbat  I  have 
obUined  I8hours'incaiideacentli>;hlfroiu  a  four-cell  oblong 
Inttery,  weighing  +lb.,  averaging  j  c.p.,  magnified  to  an 
average  of  10  c.p.  by  my  patent  Teas,  and  1  am  in  hopes  to 
give  a  lamp  weighing  less  than  31b.  to  do  the  eight  noura' 
shift. 

In  the  next  paragraph  of  his  lottor,  Mr  Bennett's 
gratuitously  oflering  unsought  advice  as  to  the  financial 
working  of  my  iKitonts  I  recQ};nia>o  as  a  rival's  touch  to 
dcprociAte  the  value  of  my  work,  and  treat  the  siiggeation 
ail  it  dGservca  to  bo  treatfld  emanating  from  a  suspected 
source. 

With  regard  to  my  lens  1  cotild  convince  your  corres- 
pondent by  explaining  bow  the  reitult  I  claim  is  arrived  at 
by  a  Hiiuple  mulhomHtical  rule,  but  1  am  content  to  rely 
upon  the  subjoined  letter  from  Messrs.  Alexander  Wright 
and  Co. 

As  a  word  of  general  complaint,  and  m  some  measure 
appeal  to  my  fellow  workers,  and  for  their  information,  I 
should  like  to  say  what  I  have  done.  For  a  namher  of 
years  I  have  worked  solely  in  the  perfecting  of  my  ideas. 
Then  at  a  certain  stage  of  com[)lution  third  parties 
with  HgorouK  scrtLtiny  iitveatigate  what  I  have  done, 
and  cull  in  the  best  known  professional  men  to  pronounce. 


The  opinion  being  favourable,  certain  publicity  follows. 
Immediately  the  army  of  the  disappointed  rivals,  cavillers, 
and  contemptible  doubters  iind  failures  commence  fault- 
finding, and  the  loon!  bold  or  least  known  air  their 
views.  By-and-by  they  will  get  to  doubt  my  very 
existence.  I  coiiHoquently  nipcat  only  the  general  invita- 
tion I  have  given  to  everybody — "  Come  and  see  for  your- 
selves."— Yours,  et«.,  Theofhilus  Coad. 

31,Soho-8riiure.'W.C.,February  25, 1890. 
[Copy.] 

"  Wright's  Ga«  Apparatus  Manufactory, 
"3B,  38,  and  40.  Millbank-stroot.  Westminster, 

"  February  25.  1890. 
"  Dear  Sira, — In  accordance  with  your  instructions  we 
have  again  tested  Coad's  patent  miner's  lamp  so  fur  as 
roUtos  to  illuminating  power.  The  lamp  usod  was  a  9-voIt 
Ddison  and  Swan,  and  the  result,  whon  tested  on  a  Bunsen 
photometer,  w&s  1'53  candles.  The  lamp  was  then  placed 
in  Ooad'a  jiatent  safety  lamp,  fitted  with  his  patent  facetted 
parabolic  priBir,  and  the  result  was  3.1  candles,  the  rays 
loriaing  a  conovntrutvd  benm  of  light,  having  an  angular 
difTusiou  of  ISdeg.  from  axis  of  lens. 

"  We  trust  this  result  will  be  sattafactory  to  you,  and 
remain, 

"  Your  obedient  servants, 

"  AlKX,  WKtCJHT  AND  CO." 


SOME  POINTS  IM  DYNAMO  AND  MOTOR  DESIGN.* 

BY   W.    B.    K3S0N.   MEMBER. 

Though  the  recent  progress  in  dynamo  construction  has 
been  of  a  highly  satisfactory  chancter,  there  still  remain 
several  points  affecting  design  which  have  raceived  but 
inadequate  attention,  and  to  which  reference  is  seldom 
Diride  outaid«  the  drawing-oFHcc.  In  the  present  jxtper  a 
few  uf  these  uas&ttled  points  will  be  brought  before  the 
Institution,  in  the  hope  that  a  full  discussion  will  enable  us 
to  make  some  progress  towards  a  solution  of  the  various 
()ueKtions  raised. 

I.  Macnetisinq  Force  fob  a  Simple  Maonbtic  Oibcott. 

Foremost  amongst  the  factors  which  h>ivc  contributed  to 
the  progress  of  recent  year?  has  been  a  more  perfect  ooiu- 
preheneion  of  the  laws  of  magnetic  induction,  and  now, 
Knowing  the  magnetic  proiierties  of  the  iron  with  which  we 
deal,  it  is  a  perfectly  esisy  matter  to  determine  the  magne- 
tising forc&  required  to  produce  in  any  aimple  magnetic 
circuit  of  given  configuration  a  specifiotl  induction.  The 
formula  of  Drs,  J.  and  E,  Hopkiiison,  which  wm  published 
ill  Iho  PhilDSiijihual  TrayxsaclhrV)  in  IJ'SS,  is  now  adoptwl  by 
most  deaignora  who  dof^ire  to  economise  their  time. 
Reduced  to  ampere-turns,  this  formula  for  the  magnetislnj; 
force  is 

Here  A,  is  tha  magnotiaing  force  ;  L,  Lj,  Lj,  and  L^  are  the 
mean  lengths,  in  ceatimetros.  of  the  sopanilo  parts  which 
constitute  the  magnetic  circuit — comprising  in  this  case 
armature  core,  air  gaps,  magnetic  limbe,  and  yoke — while 
a,  a,,  a.,,  and  <k  are  the  cross-sections,  in  st^uare  centimetres, 
of  tne.ie  several  constituent*.  Owing  to  the  spreading  of 
the  induction,  it  is  necessary  Ut  assume  the  air  gaps  as 
having  an  extension  beyond  the  polar  area  equal  to  '8  of 
the  distance  1>etween  the  armaturo  core  and  the  polar  sur- 
face. Of  the  induction  produced  in  the  magnet  coros,  only 
the  portion  N.  which  paascs  through  the  armature  and  is 
enclosed  by  the  coils  at  the  bniahEiH,  is  servjceahlo,  the  linea 
of  force  which  choose  a  puth  outside  ihv  armature  consti- 
tuting a  atray  field  which  cannot  bu  utilised.  In  the  above 
exp)'e»»fioTi,  7'..  is  the  ratio  of  the  induction  in  the  magnets 
to  that  in  the  armature,  the  total  lines  induced  being 
therefore  i-j  N.  Since  in  cylinder  armatures  somo  of  tho 
lines  Ktray  through  the  inluriul  opening,  in  these  the 
induction  in  the  air  caps  will  be  greater  than  X.  If  we 
call  c,  the  ratio  of  the  lines  in  the  gap  to  the   lines   in  the 


n 


armature,  the  Hoes  in  tbe  fortUF  mil  b«  Vj  N.  The  (unctions 

/  \-)i  f  {"^^)>    ^^-y  *■"•  "'**J  directly  off  the  curvca, 

F!g9.  1  and  3,  vrbcro  onlinatoa  give  the  induction  per 
■qoira  oentimctro,  and  abscisRst  the  corresponding  ampere- 
turns  required  per  cBntimetre  Icngtli.  These  curves  are 
reduced  from  the  restilt*  of  Dr.  John  Hoplcinson. 
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Kio.  1. 

2.  Maonitudb  op  thh  Stray  Fieih. 

Tho  expression  in  1  girea  a  general  formula  for  any  con- 
figuration of  uiagnetic  circuit,  butt:i  ordur  to  umpioy  it,  wu 
require  to  know  the  values  of  v^  and  v^,  or.  in  other  words, 
w«  must  know  the  magnitude  of  the  stray  field.  To  be 
quite  dccuTute,  vro  should  know  the  exact  diittribution  of  the 
neld,  for  in  iiny  porticuUr  machine  r,  has  evidently  a  dilTe- 
rem  vahio  at  every  part  uf  the  croas-eectiou.  In  the  absence 
of  actual  measurement,  however,  ita  mean  value  can  only  bo 
giicHsed  at  from  a.  know!eil(te  of  macbineH  of  »iiiiiliirtype. 

The  value  of  I'  in  difTorciit  types  of  machiiios  dopeuda 
not  only  on  the  ehupo  of  tlia  magnetic  ey&teni,  but  on  the 
jjcsitton  of  adjacent  maaaea  of  iron  in  bed-platen,  biiaritig 
brackets,  flywheet,  el«.  Cnlculations  undertaken  with  a 
view  to  luiccrtoining  it«  value  from  v,  knowledge  of  the 
shape  of  tho  machine,  without  reference  to  provioiin 
machines,  are  neceaiiarily  nf  a  lahorioua  character,  and  the 
labonr  in  the  end  loiida  to  no  great  accuracy.  But  I  find 
tliat  A  very  close  approximntioii  to  the  truth  may  be  arrived 
at  by  tuking  the  known  value  for  some  |mrticular  type  of 
machine,  and  coiiaidoring  step  by  etep  the  effect  pmciiifiwl 
in  tlie  stray  field   by  the  changes  in  the  dimoniiuua  and 
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Fio.  8. 

■faapo.  It  rausfc  bfl  rfimarahflnd  that  no  tw«  maehtnes  of 
tha  samo  type  liftre  axactJy  the  Bam»  vslne  of  ^  unless  theii- 
dimenMoni!  correspond  in  every  particular.  Every  altvra- 
tion  to  the  patterns,  and  ever}'  modification  in  the  detail, 
iatroduce  a  new  value  for  this  ratio.  Onr  cAlcutaliuns. 
tberefore,  must  l>e  to  a  great  extent  giie8.-)work.  Wu  can- 
not halp  it.  If  the  guess  is  a  good  ono,  wo  congratulate 
oarwlvM  ou  the  aoundnesa  of  our  judgment,  or  on  the 
iiMuracy  ivith  which  we  make  our  calculations.  If  it  is  a 
had  one,  we  write  to  tho  forgo  almiit  tho  aiinoaling  of  the 
iron. 

The  valuea  of  t.j  hare  hoen  oacertAiiied  for  tlie  following 
machinet,  and  it  will  bo  found,  probably,  that  for  all 
modem  typos  they  Uo  between  tbeae  limits.  With  thoM 
TaluM  to  giude  ua,  ve  cannot  go  [kt  astray  in  new  deaigOB. 


TantK  I.— Sffwy  Fieid  in  Dlftrettt  DynaoM*. 
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The  measurements  of  thcEdtson-Hopkinson  and  Mancbes 
tcr  machines  were  made  by  Drs.  J.  and   E.  Ilopkinsnn,  of] 
tho  Victoria  by  Mr.  Mordey,  of  the  Ferranti  by  Dr.  W.  "" 
Sumimor,  and  of  the  Phwnix  by  myself. 

When  the  linear  dimoiiiiiuns  of  a  machine  are  increaned 
in  the  same  proportion,  v^  remains  approximately  unaltered. 
Suppo*o,for  example,  that  all  the  dimon.tiona  uf  a  magnetic 
system  are  IncreoHed  n  timett.  If  th«  induction  per  S(|uare 
centimetre  is  the  giimo,  tho  toUil  Bux  of  hues  is  n^.  The 
crosd-section  uf  all  the  paths  for  stray  lines  are  increased  to 
ji'.  and  tho  distancesi  between  adjiiceni  surfaces  are  increased 
n  times.  The  lengthii  and  cross-sections  ot  the  stray  paths 
are  therofO're  increased  in  the  same  pro|)Orti<jn  as  the  useful 
paths,  and  the  ratio  between  useful  and  useless  lines  is 
unchanged. 

If,tho  len^h  of  the  magnetic  circuit  remaining  the  samo, 
iKith  dimensions  of  iho  cross-Koction  are  increased  n  times, 
making  the  area  n^',  the  total  tinx  through  the  machine  is 
Ji^  ;  and  since  the  cross  aections  of  tho  stray  paths  ara  «' 
timea  greater,  the  vuluo  of  v^  remains  aa  before.  i 

If  the  length  of  every  part  of  tho  magnetic  circuit  is  < 
increased  in  the  same  proporti^on,  while  tho  cross-seetion 
tomaias  the  same,  Vj  is  incruiisctl  somewhat,  owing  to  the 
incroaae  in  the  cross-section  of  the  stray  path.  If  tho 
dimoiii^ion  ot  either  factor  of  the  cross  section  i»  increaxftd, 
while  the  other  is  unchanged,  and  tho  lent^th  of  the  mag-, 
nctic  circuit  remains  the  uime,  v.^  h  reduced,  its  reduction 
depending  upon  the  ratio  of  the  two  factors  of  tho  croaj- 
soction. 

As  the  exact  value  of  r^  is  a  mattor  of  some  doubt  until 
the  machine  is  built,  it  may  be  inetmctivo  just  to  notica 
u[M>n  what  tho  difference  in  the  calculated  Jlux  through  th* 
armature,  uml  tho  actnal  flux  or  modified  by  an  error  in  tho 
OEtimatJon  of  theBtray  field.  de|»end«.  Assuming  that  we  can 
meaauro  accurfttoiy  tho  path  of  the  induction  in  iho  arma- 
ture, often  a  matter  of  nncorlainty — tho  magneUeins  force 
fur  the  armature  and  the  air  gap  can  be  determined  inde- 
pendently of  the  magiilMiiIc  of  tho  stray  field.  The  mag- 
netising f^jrce  to  he  allowed  for  tho  magnets  dejionda,  how- 
ever, on  the  amount  of  stray  field  we  assume.  Imagine 
thiit  in  designing  the  machine  we  eatimated  a  certain  value 
for  1'^  which  turns  out  when  tho  machine  is  built  to  bo 
too  low.  Now,  the  reduction  in  the  flux  through  the  arma- , 
turo  due  to  this  error  will  depend  upon  the  magnetising 
force  required  for  the  magneta  aa  compared  with  that 
requireil  for  the  rest  of  the  machine,  and  on  ^edifTerencvin 
the  m^istising  forces  necessary  for  tho  induction  in  the 
magnottt  under  the  real  and  assumed  valuoa  of  r,.  IE  these 
two  ({uantities  are  Urge,  Ihe  error  will  bo  eonsidorable,  in- 
creasing aa  the  magnets  are  mure  Haturat«d,  and  as  their 
roitistnnco  in  proportion  t«  the  other  components  of  the 
magnetic  circuit  increaeea.  If  thn  ditToreoce  in  the  mug- 
netiiiing  forces  for  the  real  and  assumed  values  of  r^  is  amull, 
the  converse  holdii  good,  tho  error  beinf;  small  in  projMirtion. 
In  tho  Kdison-Hopkinson  machine,  for  instance,  the  mag- 
netising force  required  for  the  magnets  is  rather  over  one- 
eighth  of  the  whole  machine,  and  the  valtie  of  r^  is  given  in 
the  table  aa  1  -32.  ff  in  this  machine  an  erroneous  value  of 
1-26  had  been  cstimatcil  in  designing,  the  diminution  of  the 
flux  through  the  armature,  with  the  calculated  ami>cre-turni 
•0  allowed  for,  would  be  only  2  per  c«nc ;  i.<.,  tho  nmchino, 
to  give  tiio  MUDO  uubputf  would  have  to  run  at  765  revolu- 
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tiona  instead  of  750.  If  the  magneU  ircre  satDratetl  to  a 
greater  degree,  or  constituted  a  larger  proportion  of  tbe 
magnetic  resistance,  the  error  would  be  correBponditigl}' 
greater. 

It  muiit  be  rioti<:tid  timt  the  tkUios  in  t^blc  1.  iiro  f;tv>oti 
At  the  working  suturatiort  of  the  machine.  Asthv  bending 
in  the  magnetisation  curve  of  the  iron  becomes  more  pro- 
nounced f,  increase?.     In  actual  machinee  we  work  abovo 


the  Send,  and  with  a  rodiiced  *atMration  i^^  would  he  leaa 
than  given  in  tlio  tiiblu.  In  pnicLioc,  ditmruii<:08  in  tho 
quality  of  thu  iron  !i«a.d  u>  much  Rreiiter  errors  thiin  iirelilcelv 
lo  artae  from  an  error  in  the  estimation  of  the  stray  field. 

3.  Symmktby  of  thb  Field. 

Itisol  wme  importuncc  to  obtuin  nsymmelrioal  Rekl 
tlirough  the  armature,  as  it  is  on!y  when  the  field  is  sym 
metrics.]  that  th^  armature  is  olectricallv  and  magnetically 
balanced.     Looking  at  Fi^.  3,  il,  will  bo  observed  that  a 


at. 


A  ...^ 


A... 


flu,  fl. 

line,A  B,  drawn  diaroetrieally  across  the  armaturo  divido* 
it  into  two  halves,  whicli  are  portcfltly  sjmiUr  iw  regards 
distrlbtitioii  of  field  ;  ami.  jranerally,  thin  is  true  of  all 
machin&B  in  which  there  is  a  double  magnetic  circuit. 
There  is  here  no  tendency  of  the  armature  to  move  laterally 
in  the  field,  provided  its  centre  is  concentric  with  the  bori; 
of  the  polar  <Avity.  But  with  dingle  magnet  machines  it 
is  different.  In  Fig.  4,  for  example — which  ie  about 
the  worst  form  of  magnet,  on  account  of  the  section  boing 


Fia.  6. 

d  at  A  Co  half  what  il  is  at  a — therein  a  strong  upward 
magnetic  pull,  pi-uducing  an  abnormal  preiisuro  on  the  beat- 
ingit,  which  mav  under  some  circum«tunccc  load  to  serious 
trouble  from  healing.  Most  makers  of  single-magnet 
machines  have  e)C[>6rience<l  some  trouble  from  this  cause, 
and  have  adoptod,  with  more  or  loss  succosa,  some  means 
of  curing  the  evil.  A  remarkable  instance  of  the  heating 
due  to  magnetic   pressure  on  tho   bearings  was  retontly 


brought  to  my  notice  by  M.  Heilmann,  of  the  Sociftt* 
Alsaciennc  de  Construction  Mteaniipua,  of  BeUort.  In  the 
inverted  machines  first  constructed  by  this  <;om|tany,  the 
ma«not  cores,  Fig.  ^,  were  of  wrought  iron,  on  the  top  of 
which  were  fitted  cMt-iron  pole-pieces,  of  comparatively 
small  miiis.  From  the  look  of  the  thing  one  would  exjwct 
a  very  considerable  downward  pull,  and  in  the  case  of  some 
machines  of  60,000  watt  capacity  tho  presaure  on  each 
boEiriug  due  to  magnetic  pull  reached  the  high  figure  of 


tin.  b. 


t, 5001b.  This,  of  course,  led  to  serious  heabins,  and  in 
later  machines  the  cylindrical  wroughl-iron  cores  have  been 
continued  to  tho  top  of  tho  machine,  as  shown  in  Fig,  6, 
being  Etted  with  cnslriron  Bhclle,  which,  together  with  the 
wroughtriron  limbs  form,  when  bored  out,  the  polar  cavity. 


n 
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It  will  be  noticed  that  the  reduction  in  the  section  of  the 
wrought  iron  due  to  borinj;  out  is  very  small,  and  1  am 
iliforme*!  that  in  this  design  the  evil  of  heating  has  been 
completely  abolished,  a  praclicnilv  symmetrical  field  being 
produced.     These  machines  are  of  tho  drum  type. 

In  wolldeMgned    machines   of   the  siiiglK-miignot   type 
there  need  be  iio  trouble,  however,  from  magnetic  pull  on 
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the  armature.  The  6i«t  easential  is  that  the  aectiou  at  the 
thinnest  part  of  the  magnet  be  reduced  U8  little  as  possible. 
The  form  in  Fig.  6,  for  example,  where  this  is  carefully 
attended  to,  may  bo  eit«d  as  an  example  of  good  dosigu ; 
while  that  in  Fiij.  4  illiistrates  a  magnetically  bad  design. 
Since  the  induction  .dways  ukefl  the  path  of  least  resist- 
ance the  importance  of  koopiug  up  the  full  section  of  tho 
limbe  at  the  poles,  to  order  that  the  reaistanGO  due  to 
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aaUiratioa  may  not  cause  ane^iuU  distribution  of  the  Sold, 
will  be  obrioua. 

Tbo  magnetic  pull  Q)&}^  be  Wancfid  t>7  the  very  amp\e 
dei'ico  of  placing  the  ximatiire  eccentRCnlly  in  tbo  field,  m 
I  BUggMtcd  two  years  ago,*  its  ceiitro  being  eomowhat 
fartlier  from  the  yuke  than  the  centre  of  the  [wlar   cavity. 


■  Fio.9. 

In  some  «MM  tlu  mAgaets,  after  borin;;  out,  have  Vieen 
brouf^fat  clOBSr.  ao  that  the  »ir  gap  increases  grudiialiy  w 
the  polar  tips  ;  but  though  the  pull  is  roiTiccd  to  sotoe 
extent  hy  these  means,  the  device  is  not  eu  otticacious  as  the 
one  previoufily  mentioned.  I  underitaiid  that  in  order  to 
reduce  beating  this  littUir  course  bud  to  Im  adopted  in  the 
tnachinec  built  for  the  Bradford  Coriwration,  the  inagnots 
in  the»o  being  eomewhat  similar  in  ttuipo  to  that  shown  in 
Fi&4. 
Electrically  there  is  in  drum  armaturoa  no  want  of  balance 


Fm.  ID. 

due  to  an  unsTmmetrical  field,  as  every  convolution  of  the 
conductor  encloses  the  whole  of  the  linea  of  force  pM^ng 
through  the  aiuiatitro  cvie.  The  otilv  ixeult  of  a.  want  ^ 
aymmetrv  is  that  the  position  of  the  urnshes  on  the  com- 
mutator iorji  apnrklasB  collection  may  hecome  more  marked, 
And  the  variution  of  uurrout  jHMsible  without  ruiidjiiKtmont 
of   the  bnuhes  lh«iefofe   less.     But    in    cylinder-wcmrid 


Flo   11. 

armatnrefi  not  only  is  ttiere  a  want  of  magnetic  baUnco 
when  the  field  is  unsymmetricat,  but.  from  the  fact  that 
o^ch  convolution  encloses  only  hdlf  tha  lines  [tasniiv^ 
ihrougb  tbe  core  there  in  a  irant  of  elcctricul  batunce,  and 
it  hecomea,  in  consequt-nce,  doubly  important  to  ncl 
a  symmetrical  indiictirm,  or  the  same  iiumlier  of 
IJnea  through   each    half  of  the    u-maturc.    Though  the 
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lines  were  unec^ually  divided  there  might  not  be  any 
Appreciable  dilfcrence  in  tho  E.M.F.'a  generated  in  each 
half  with  the  brushes  diamelrically  opi>oai)e  ;  but  from  tbe 
fact  that  a  want  of  electrical  balance  requires  rather  more 
icad  to  bo  pven  tu  the  brush  farther  from  tho  yoke,  it  ie 
possible  that  thu  EM.F.'sin  tho  two  halvcaof  the  windings 
may  be  unequal,  the  result  being  a  local  current  round  the 
armature  aiiu  confc^uont  waste  of  power. 

There  arc  several  methods  of  obLiining  an  approximately 
symmetricul  field  bwsides  lha.t  already  mentioned  of  placing 
tAe  armature  eccentrically  in  the  cavity.     What  wo  have  to 


/? 
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<]o,  if  }>o()sible,  is  to  make  the  path  for  the  induction 
ihrough  the  half  of  the  cylinder  core  which  ia  farther  from 
the  yoke  of  similar  resiatunce  to  the  |m.lh  throufih  tho 
nearer  half,  so  that  a  simiLar  number  of  lines  may  flow 
through  each.  In  the  Phtcnix  dynamo  we  employ  some- 
limes,  with  this  object  in  view,  th»  device  shown  in  Fig.  7. 
Here  the  caet-iron  magnet,  instead  of  boinji!  rcctau^ilar  in 
section,  has  the  inajde  corners  cut  away,  as  shown  in  tho 
v>action  at  a,  tho  top  comort  at  b  being  left  on.  In  this 
way  tho  magnetic  resistance  across  the  bottom  path  is 
increased,  and  the  induction  in  the  two  halves  of  the  arma- 
ture made  e<4ii.x1.  Another  plan  is  to  shape  the  magnets  as 
in  Fig.  8,  there  being  a  foeea  joint  at  a.  A  plan  adopted 
in  several  direct-driven  ship  sote  we  have  just  completed  it 
ithown  in  Fig.  9,  The  magnets  are  in  this  case  of  wruu;(hfc 
iron,  the  limbs  and  top  pohr  expansions  being  in  one  single 
forging,  while  the  bottom  polar  oxpansions,  p,  are  of  cast 
iron.  The  magnetic  resistance  of  the  cast  iron,  combined 
with  that  of  the  joint  at/;,  compensates  for  the  diminished 
lenj^h  of  tbo  induction  path  through  the  lower  half  of  the 
armature.  Another  design  by  which  the  same  end  may  be 
attained  is  shown  in  Fig.  10,  where  tho  magnet  is  partly  of 
wrought  iron,  a,  and  of  cast  iron,  b. 


JV 
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With  a  view  to  obtaining  a  more  symmetrical  field,  sodm 
single-magnet  nuchines  have  been  saaped  as  in  Fig.  U. 
Here,  to  attain  the  object,  the  ntugnetic  circuit  requires  to 
be  lengtbeneil,  the  magnetising  force  requireil  being  correa- 
)>ondingly  greater.  In  Fig.  13  is  sketched  a  singlQ.magnat 
machine,  in  which  tbe  field  is  quite  BymmotrkaJ,  although 
here  the  magnetic  circuit  has  been  made  still  longer. 

It  will  be  uoderstood  that  it  is  poesible  to  have  an  arm' 
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tun  out  of  balance  nugnetically,  while  «lectrioally  it  i«  per- 
fectly Italanced,  aa.  for  example,  a  drum  anoatme  in  the 
iDij»h:i]>oti  field,  Pig.  4.  On  the  other  hand,  it  is  jioasible  Ui 
have  magnetic  balaiice  while  cliMtric^illy  tboro  id  wunt  of 
balariro,  a.i  may  be  the  ciisu  wbmi  u  cylinder  urmutuie  ii 
pkcfld  iu  tho  four']x>Iu  Ituld,  Fig.  13, 

Whon  the  armature  core  is  curried  round  by  spider  armit, 
which  fit  into  slote  in  the  iron  wiubers,  it  is  important 
that  the  ndoctioii  of  thv  cure  area  duo  to  th«t;«  islotK  be 
as  stDall  a>  pMsiblo.  Variation  in  the  section  catinos  mag- 
netic Jticlu,  or  periodic  fluctuatioiu  in  the  field  durtiij;  robv 
don. 

(To  be  eoniinusd.) 


TRAMWAY  WORK. 


The  following  rajwrt  on  Hfr.  Wynne's  system  of  apply- 
ing electricity  to  the  working  of  urban  tramways  has  been 
made  by  Messrs.  J.  lUn-ortli,  N.  S.  Hunsell,  and  W.  M. 
Mordey,  on  behalf  of  the  Brush  Electrical  Enginoertiif! 
Company,  to  Mr.  Wynne : 

Wu  have  lat«lv  had  an  opportiiiiity  of  examining  a 
scheme  whicli  bina  fair  to  aolvo  tho  problem  of  electric 
traction  on  tramcari  without  the  uao  of  open  conduita  or 
accumulators. 

Mr.  Frank  Wynne,  of  5,  Wcstminstcr-chambord,  i%  the 
inventor  of  the  new  sy.itQm,  in  which  power  is  transmitted 
from  the  ermine  to  the  ear  as  directly  as  by  rojie  traction, 
without  the  objectionable  necessity  of  cutting  a  continuon* 
slot  in  the  roadway. 

Mr.  Wynne  bai  been  engaged  in  enden.voTiring  to  solve 
the  problem  of  urban  cleotric  tr^rownys  for  njiwarda  of  four 
yeoTB,  his  efforts  have  been  watched  with  Ween  interest  by 
enginoera  and  electricians  in  England,  and  the  skill  and 
forcciGibt  with  which  he  has  approached  tho  subject  have 
met  with  ecnoml  racognitioti. 

While  olectriciana  and  inimwaycompanics  in  this  country 
have  twen  experimenting  with  accumulatora  and  ilotted 
conduits,  tramlines  with  overhead  conductors  have  been 
carrying  all  before  tbcm  in  Amcricu,  and  uxcidlcnt  com- 
mercial results  have  been  olitiined.  The  methwl  of  trans- 
mitlinK  power  to  a  tiamcar  by  an  overhead  conductor, 
though  well  suited  lo  new  and  rapidly-dcvelupiiig  districts, 
ia  absolutely  inapplicable  to  English  and  most  continental 
cities,  and  no  iterioua  attempt  has  ever  been  made  to  intro- 
duce them  in  this  country. 

Mr.  Wynne's  new  system  secures  all  the  advantages  of 
on  overhead  conductor  Bj-stem  without  any  of  the  con- 
structive diaadvanta(;es  of  an  open  circuit. 

Among  the  chief  adi-anta;;es  of  the  overhead  svstem  are 
that  it  enables  ordinary  permanent  way  to  bo  utilised  with- 
out reconstruction  for  heavier  weights,  and  it  allows  of 
existing  cars  being  used  with  some  modiScatioo«.  These 
advantages  hold  to  the  fullest  extent  in  Mr.  Wynne's 
eyHtem,  tho  object  of  which  is  to  enablo  the  electric  current 
to  be  tran.tniittet]  direct  from  the  generating  station  to  the 
car  motors  through  an  ineulaled  cable  laid  underground, 
after  the  manner  of  electric  light  cables,  with  absolute  «nfe- 
guarda  against  the  possibility  of  including  any  of  tho 
ordinary  traffic  of  the  street  in  the  electric  circuit.  The 
current  used  is  that  known  a«  the  low-tension  continuous 
current. 

In  the  eentre  of  the  track  ig  laid  a  crenellated  contact 
plate  or  rait  in  short  sections;  this  contact  pUte  or  rail  is 
not  stnught,  but  is  Eormod  to  follow  the  junction  lino  of  tho 
sets  thus ; 


Jj^ia  half  an  inch  wide  on  the  surface  ;i.iit  ahout  4Jin. 
it  olFors  no  ubstniction  to  caniii.^tif  i;rri.>iiini^  ilie  track, 
and  ufTuixls  a  good  footholil  ffir  hi  r^i'!^ 

Mr.  Wynne  haa  invented  a  riini-nikubly  simple  device 
whereby  tho  sections  of  the  centre  rail  are  euocesaively 
put  in  connection  with  the  main  insulated  conductor  as  the 
ear  passes  over  them,  and  are  disconnected  again  as  tho  car 
proceeds. 

The  only  sectioi^  in  connection  with  the  main  are  thoi^e 


oorered  by  the  ears  and  ite  platforms;  two  seetions  are 
always  in  circuit,  and  a  third  (Miction  may  be  momentarily 
so  oonnsoted  as  the  contact  brushes  carried  by  the  car  pass 
over  one  of  the  separating  spaces.  The  sections  are  teces- 
Mrily  short,  and  the  ineriUible  leakage  is  therefore  reduced 
lo  uuite  a  negligible  quantity. 

The    device    for    making    contAct    with    the    sectiona 
uf  the  central   rail   ia  ehown  in  the  following  diagniu: 


a,  b,  c,  d  are  four  sections  of  the  sectional  contact  rail,  at, 
b',  c',  d',  are  electromagneta  traverjcd  Hucceiisively  by  the 
current  paaaitif?  from  tho  main  conductor  +  to  tho  car 
motor,  M. 

a^,  b^,  e-,  d^  are  armatures  and  contact  mahors,  actuated 
severally  by  the  electromagnets,  a',  b',  c',  d',  and  are  scvcr- 
.illy  coiiUiiiied  in  tho  contact-boxes  a*,  b',  c",  d'. 

It  will  bo  noticed  that  aa  the  car  pauses  over  section  b, 
the  current  passing  through  tbo  magnetic  coil,  b',  not  only 
closes  tbe  contact  in  connection  with  its  own  magnet,  b', 
but  also  puts  tho  magnet  a'  in  circuit  and  [lara-lle!  with  b'. 

This  arrangoment  effectuitlly  obviates  sparking,  and  pro- 
vides that  one  section  shall  always  bu  charged  in  advunco 
of  tho  contact  brush.  The  contact  pieces  assume  their 
original  position  by  gravity,  thus  disconnecting  tbo  Boctious 
aa  the  cars  leave  tucm. 

The  eontact-boxes  may  be  placed  in  any  convenient 
position,  as,  for  instance,  in  the  footway  or  kerbs,  but  their 
conatruction  is  such  as  to  render  them  suiuble  for  lixingia 
the  tramway  track.  Tho  boxes  themselves  are  of  cast  iron 
or  tteel,  with  a  grooved  or  "diamond"  surf  ace,  and  axo 
constructed  on  the  diving- bull  principle,  so  that  the  enclosed 
air  will  absolutely  debar  water  from  rising  into  the  interior. 

It  in  obvious  that  it  is  an  essential  part  of  the  scheme 
that  the  current  should  never  bo  cut  otT  entirely  from  the 
magnets,  for  under  such  eircumstances  they  would  break 
contact  with  the  sectional  rail,  and  tho  car  oould  not  pro- 
ceed. Mr.  Wynne  has  provided  thoroughly  practical 
devices  both  for  maintaining  the  circuit  and  fur  remakingit 
in  the  event  of  accidental  disturbance,  as,  for  instance,  by 
reason  of  tho  car  leaving  the  raila. 

Under  ordinary  circumst^tnces  a  small  percentage  of  tho 
current  is  kejit  on  when  the  motor  haa  stopped,  or  when 
the  car  may  he  going  down  hilt. 

In  tho  event  of  contact  being  accidently  broken,  the 
driver  by  moving  a  lever  bring*  down  a  sup]ilemontary 
contact  brush  which  closes  the  cii-cuit  of  a  aincle-cell 
buttery,  and  so  ro-cetablishca  the  current  through  the 
contactrboxes. 

There  can  be  no  doubt  u  to  tho  groat  engineering  skill 
displayed  in  Mr.  Wynne's j)ropo3iila,  the  details  of  which 
are  enunently  practical.  The  contiivt^lioxes  are  numerous, 
but  there  is  no  difficulty  in  adapting  them  to  work  under 
the  conditions  of  a  trumlinu,unil  tho  mere  fact  of  the  neces- 
sity of  their  manufacture  in  large  quantities  will  reduce 
their  cost  and  tend  to  simplify  their  dctjuls.  This  tendency 
is  well  illustrated  by  Ijimcushirc  cotton  mills,  in  which 
40.000  apindlea  are  often  found  working  all  the  year  round, 
with  searuely  any  repairs. 

We  are  much  impressed  with  Mr.  Wynne's  scborao,  and 
consider  that  it  is  the  only  practical  attempt  tha.t,  up  to 
the  present,  has  been  made  to  grapple  with  tbo  real  difG- 
cultics  el  urban  electric  traction. 

Ilatteries  are  niitton.i  iit  proient  prices,  overhead  conduc 
tors  inadmtt^tiible  in  English  towns,  and  open  conduits  are 


: 


an  aggntmitioo  of  all  the  erils  atlAnrlant  on  tbo  use  of 
8tiai{:lit  nulB  in  crowdnl  streets.  Mr.  Wynne's  invention 
has  Done  c{  th«se  drawbacks.  Wo  do  not  tbink  that  his 
crenellated  coataot  nul  would  be  in  any  vmy  objeclionabit: 
in  velMaiJ  roads  sitcli  as  ara  luiully  found  in  London  and 
the  (irincijial  provincial  towns. 

On  the  qii««tion  of  capital  cost  «n'i  coat  of  power,  we 
have  cafefult;-  examined  the  accomjianying  catimatos  laid 
before  tu  by  Mr.  Wynne,  after  comiwring  them  with  data 
derived  from  our  own  exjKirience;  and  we  are  of  opinion 
that  thoy  are  fonnod  on  a  good  commercial  hat'is,  a  sulli 
dent  mar]i:in  having  boon  allowed  for  extras  wbicli  are 
toevilable  la  cairying  out  a  new  schonie, 

The  eatimata  <h  capit&l  expenditure  for  applying  this 
lyitem  to  an  existinj^  tramway  amounts,  as  shown,  to 
XS,200  per  mile  of  sinftle  track.  This  laaveaout  tbo  items 
of  real  estate  and  buildings,  which  will  be  much  less  for  a 
line  worked  by  electricity  than  for  one  workwl  by  horses, 
in  wtiich  the  area  of  f^roimd  and  the  buildings  rt>i}uirod  for 
•tabic)  and  gmnunca  arc  very  large. 

Against  this  capiul  exijendlture  of  £2,200  per  mile 
(including,  ilh  it  does,  boilara,  engines,  a.ad  dynamos  for 
twice  the  maximum  power  required  at  uny  one  time)  must 
be  BOt  the  capital  cost  of  horses  and  of  hm'se-cirs.  amount- 
ing rflgpaetively  to  £1,500  and  ^.'^OO  [ler  mUc  on  the  Non  h 
JIutropolitan  Tramway,  or  altogether  to  a  sum  nearly  eqtul 
to  that  for  applying  uloclricity. 

The  large  figure  of  7J  eJtp.  per  car  has  boon  i ritroil mieil 
inth  tbe«e  etUmates  to  cover  a  line  with  steep  gnulienia, 
•tid  80  make  the  estimate  of  safe  genertil  application. 
American  experience  shows  that  this  is  .m  ample  allawancu 
(or  the  not  very  marked  effect  of  gradiont^  in  increasing 
the  aggregato  power  required. 

Estimate  of  CapUal  Cost. 

Tramline,  4  miles  in  length,  double  track. 
OeneraUng  station  in  centre,  2  miles  from  eoeh  end. 
Arerage  speed,  7  miles  [jer  botir. 
Tan  miimtee'  service. 
Car  speed,  2,000  yards  apart 
Total  cara  in  action  at  one  time,  7. 
Electric  horse-power  per  car,  7J  =  5,800  watt«^ 
Total  e.h.p.,  62J  =  4O,00O  watts. 
Voltage  at  generating  station,  250. 
Bibximom  loss  15  per  cent  =undor  40  volts. 
Amperes  per  car  in  middle  of  line,  20. 
„  „      at  ends  „        26. 

Main  conductor  tapers  in  half-mile  lengths  from  generating 
Ktatioii  to  t«rmini. 

The  lengths  and  sizes  of  oonductois  are  as  follows  : 

2.  |-milo  lengths    'ISO  square  inches. 

2.  „        , -150     „ 

3.  „        ,.         -103     „ 

2.        „        .,         -053     ., 

The  moet  suitable  cable  for  the  pnrpnae,  having  regard  tn 
the  number  of  joints,  will  be  Callondor's  bitumen  insulated 
cable,  which  may  be  obtained  at  the  following  pricee  : 

1  mile  196    £300 

I     „      160    250 

I     „      103    160 

1     „     -053    95 

10  miles  of  junction  wireat  ;£3S... 560 

Boadworkat  2s.  6d.  per  yard 8<^0 

_  at  2s.  6d.  per  yard   ^ 6K0 

Joiners'  work dOO 

Contaet-boxea  fcvery  three  yards),  at  IBs 3,600 

C'rcnellat«d  rail,  33  tons  per  mile,  at  M  per  ton  ...  1,5^4 

Supervision  and  suudrius.  at  £100  per  mile 800 

Qeeenting  station  for  120  e.h.p.,  being  double  the 
maximum  power  required  at  any  one  time  for 
working  the  line,  and  iuctiidtug  a  complete  dupli- 
cate plant  of  boilers,  engines,  and  dynamos,  at 

£30|«re.b.p 3,600 

Eleven  cars  <four  in  reserve)  complete  with  motor 

and  fittings,  at  £400    4,400 

Total £17,609 

Say,  £L7,600  for  the  «ght  milea  of  single  track,  or 
E3,200  i>er  mile. 


£$timat*  of  €«i  ^  Pomr  per  Cttr-MUt  Smk 

It  takes  1  h.p.  hour  to  drive  a  tramear  one  mile.  (This 
agrees  with  the  resotts  of  extensive  working  in  America.) 

The  cost  of  this,  including  ooal,  oil,  waste,  water,  engi- 
neers, firemen,  and  dynamo  men,  with  de]>r«eiatioa  at  7^ 
jier  cent,  [tcr  annum  on  half  the  generating  plant,  amoiuita 
10  Ijd.  Fkaxk  Wynne. 

February  Ut.  IS90. 


BARNSLEY. 


The  Barnsley  Corporation  have  this  semon  deposited 
with  the  Board  of  Trade  an  application  for  the  grant  of  a 
provisional  oirler,  under  the  Electric  Lighting  Acts,  IS82 
and  18H8.  In  furtherance  of  tbia  ducision,  the  Corporation 
has  issued  to  contractoi-a  certain  conditions  to  regulate 
their  tenders,  and  a  form  of  projiosal  lo  be  filled  up  by 
thoae  who  desire  to  tender  for  the  work.  The  comtitions 
and  form  of  pro^tosiLl  have  been  drawn  up  bv  Mi'.  J. 
Heiiiy  Taylor,  AssucM.LC.E.,  the  borougli  water 
engineer.     We  subjoin  tfa>u  conditions: 

These  "conditions"  and  "form  of  proposal"  ^re  Jn- 
tiended  to  be  in  conformity  with  tbo  terms,  clauses,  and 
Schedules  of  the  said  provisional  order  and  with  the  said 
Act«,  and  particularly  with  itection  11  of  the  Kleetiie 
Lighting  Act,  18812;  but  should  there  bo  any  difference  or 
disagreement  between  such  "conditions"  and  "form  of 
pro[>osal  "  and  the  provisiona)  order  or  the  said  Acts,  the 
former  must  give  way  to  the  latter. 

The  term  "  corporation  "  shall  mean  iho  mayor,  alder- 
men, and  burgesses  of  the  borough  of  Barnsley. 

The  terms  "contficton  ■'  ahalT  mean  the  companies  or 
[mrsous  submitting  the  "  proposal." 

The  term  "the  works"  shall  mean  the  site  or  sit«*,  build- 
ings, plant  appa.ratus,  lamps,  lampposts,  lamp  hniukels, 
pipe.%  mains,  wires,  boxes,  and  appliiuices  tu  be  provided, 
and  the  o^'Orations  to  becoudiict«d  for  the  provision  and 
supply  of  eleciricity,  and  the  execution  of  the  powers  con- 
ferren  upon  the  Corporation  by  the  i>rovisional  order. 

The  term  "  the  map  "  shall  mean  tliv  copy  of  the  sti-eot 
map  of  the  borough  of  Bjrnsloy,  pru|Hrud  by  John  Hunry 
Taylor,  a  copy  of  which  baa  been  deposited  with  the  Hoard 
of  Trade,  and  a  oopy  of  which  may  bo  had  upon  applica- 
tion to  the  said  Jobii  Henry  Taylor. 

The  term  "  inner  area  "shall  mcau  that  portion  of  the 
borough  of  Barniiiey  vhich  is  shown  u|H>n  the  map  and 
thereon  coloured  pink,  and  which  h  describod  in  the  first 
schedule  of  the  druft  proviniona.!  order. 

The  term  "extension  of  inner  aroa  "  shall  moan  such 
part  or  ]iarts  of  the  municiiM.1  ht>rouj;hof  Barnsley  as  may 
bo  added  to  the  inner  area,  in  the  manner  descrilied  in 
section  6  of  the  draft  provisional  order. 

The  term  "  Board  of  Trade  unit "  shall  mean  the  energy 
contained  in  a  current  of  1,000  amperes  tluwing  under  an 
K.M.F.  of  ouo  volt  dnrii'g  one  hour. 

The  term  "conditions"  shall  moan  the  explanations,  in- 
formaTion,and  conditions  written  horein. 

If  their  pro)K)»al  be  accepted,  the  contractors  shall, 
within  one  calendar  niuntb  aft^r  the  date  of  tbegrantingof 
the  provisional  order,  enier  into  a  contract  with  the  Cor- 
poration to  purchase  a  site  or  sites,  to  biuld  a  station  or 
etation8,  to  bx,  erect,  and  establish  a  plant  of  the  best, 
newest  and  moat  approved  kind  for  the  generation,  supply, 
and  distribution  of  electricity,  and  to  execute  and  maintain 
all  other  works  uecessary  for  purjioeoa  of  illumination  both 
for  public  and  private  pur{Kiaea,  and  for  working  motors, 
enginet4,  machines,  ami  other  similar  apparatus,  and  gener- 
ally toexoeute  all  the  ]iow«ix<:onf erred  upon  the  Corporation 
and  the  duties  imposed  upon  ihoni  by  the  provisionul  order, 
and  such  Rite  or  sites  shall  be  piurbassd,  such  buildings  be 
erected,  such  plant  established,  and  such  supply  and  dis- 
tribution be  avaitahli-  fur  use  for  the  wholu  of  the  inner  area 
within  two  years  of  the  date  of  the  provisional  onlor,  and 
within  any  extension  of  inner  area  as  shall  t>o  tixeil  by  the 
Corpomtiun,  and  within  the  whole  of  the  luunictpul  borough 
of  Barnsley,  within  such  periods  as  shall  be  agreed  upon 
between  the  parties. 

The  ootitracturs,  if  a  cou|Mny,  shall  deposit  with  the 


town  clerk  ol  Ba.'-naley  a  cupy  of  their  prospectus,  and  a 
atatcinont  givin};  the  dute  nf  their  regiBbralion,  the  amount 
of  capital  uiitliorised  ai)d  eiiWrihed,  and  if  a  private  per- 
son or  ji^rsanfi  the  iiniiif»  of  at  Inu^t  three  aopitratR  pnrRona 
to  whum  refuroncc  may  bo  tnndi!  us  tu  tlits  cri^iiicuring  an) 
fiiiuiici^il  iil'jility  of  the  contnictora  to  carry  out  the  con- 
tract. 

Thd  oodtractom  shall  describe  the  position  and  the  area 
of  th«  Bile  vT  «tis»  of  the  propo«:d  station  or  stations  a.1 
which  eleclricily  will  be  generiiteil,  and  shall  also  snlmiit 
therewith  'fraft  plane.,  seclionis,  aiid  elevatioti*  of  the  build- 
ings proposed  lu  be  uiecltid  to  furm  blicL  stubiuii  orataliotis; 
JUch  plans,  sections,  and  elevations  nuiv  be  drawn  to  miy 
Bcalc  not  leas  than  16ft.  to  lin.,  aod  coloured  to  represent 
tlie  matfiriaU  of  which  the  buildings  will  couaiat. 

The  contranors  shall  dencriba  in  detail  in  their  proposal 
tbeeyateni  under  which  thoy  intend  to  generate  and  aupiily 
electricity,  whether  the  mains,  leads,  or  wires  are  intended 
to  be  laiil  underground,  or  erected  overheafi,  and  the  meant 
they  pro;>ose  tu  udopt  for  the  protectiuii  of  the  public  fram 
jhock,  fire,  explosion,  or  other  danpent  which  may  ariaa 
from  the  execution  and  maintenance  of  the  works. 

The  conlraetum  »liall  describe  in  detail  the  boilers, 
enginea,  dynamois  lumjMt.  lampfMstji,  tamp  briickeUt, 
abaklos,  insiiUUMK,  pipes  and  other  apjKiratUB  which  they 
intend  to  piMvide    and    fix,   togotlier   with    drawiojts  or 

Srinted  iiluatriitions  of  the  iume,  itwi  shiill  »tate  the  earliest 
ate  at  wliicli  they  will  bo  able  to  have  in  opomtion 
from  a  {icrmAnent  t^tation  and  in  a  pormaoent  manner  a 
certain  number  nf  lamps  of  various  candle-powor  in  the 
streets  and  roads  nsed  by  the  public  within  the  inner  area. 
The  contmctnr«  must  slAte  in  their  proposal  the  number  of 
6acb  of  eucb  lamps, 

The  contractors  iihall  within  one  month  of  the  date  of 
the  said  contnii-t  to  bo  entered  into  with  the  Corpomdoii 
dopuait  or  Gucuro  to  the  satisfaction  of  the  Corporation 
the  sum  of  £3,000  aa  a  guarantee  that  they  will  carry 
out  the  worki4  referred  ti>  in  olnnxe  i  of  tbetie  conditions, 
Mvl  the  compulsory  works  lefcrro)  to  in  eoctions  H,  19, 
20,  21,  and  22  uf  the  provisional  order,  and  .luch  aiim  shall 
remain  secured  or  deposited  for  the  period  of  two  years, 
nnd  be  liable  to  forfeiture  to  the  Corporation  on  thcdcfault 
of  the  conlriicturs  to  curry  out  the  contract  to  the  satisfac- 
tion of  the  Corjioration. 

The  contractors  shall  state  the  maximum  and  minimum 
charges,  and  a  tabulated  gniduutud  ecutc  of  chorgee  at 
whicn  electricity  will  be  supplied  to  the  inihlic,  both  at  so 
much  per  Boanl  of  Trade  unit,  and  per  lamp  or  lamps  of 
various  deacriplioua  and  candle-powers,  ami  alno  fttato  the 
annual  charj^c  for  a  %'aryitig  scale  of  hours  at  which  the 
public  ltim{H;  for  the  li);nting  of  the  streets,  roa<lii,  market 
places,  courts,  and  passages  will  b»  supplied  with  electricity, 

The  contractors  must  describe  in  detail  any  meter  or 
meters  for  the  mensuroment  of  the  electric  curreut  that 
they  intend  to  use,  and  the  charge  or  charges  they  intend 
to  make  for  the  same. 

The  highways  and  street*  un^Ier  the  control  of  the  Cor- 
poration, whore  required  to  be  ttkon  or  broken  np,  or 
otborwiso  disturbctl  for  the  purjmscs  nf  c;urying  out  the 
contract,  shall  he  so  taken  or  broken  np  or  oihiirwiFe  dis' 
turbeil  and  made  good  hy  men  in  the  direct omuluymcnt  of 
the  Cor^toratiun,  and  the  cost  shall  be  paid  ti  the  Gorfiora- 
tion  by  the  contractors  within  one  month  of  the  date  ef  the 
account  ssnt  in  to  the  contractors. 

The  contractors  shall  xUte  the  ttirma  upon  which 
and  the  dat«8  ut  which  thoy  will  convey  or  sell  to  the  Cor- 
poration the  whole  of  the  works  which  they  have  prnWdod 
or  executed  and  maintained  for  the  t^eneration,  production, 
supply,  and  distribution  of  eloclricity  within  the  municipal 
borough  of  Barnsley.  The  dates  to  be  7,  1-t,  21,  28,  35.  or 
42  veara  from  the  commencement  of  the  contract. 

In  case  of  the  fuihire  or  inability  uf  the  contractors  to 
carry  out  the  terms  of  the  coatmct,  the  contractors  shall 
pay  tbo  dfttDoew  sustained  by  the  Corporation  by  such 
Uuiire  or  inability.  The  contractors  shidl  not  transfer  their 
contract  to  any  other  contractors  or  jier^ons;  and  tho 
Coloration  shall  be  orapowerod  to  enter  upon  and  Inku 
posaoBsion  of  the  works,  and  lake  any  other  course  they 
may  think  tit,  without  re^d  to  the  cotitracb  entered 
inta 


The  oontractora  shall  comply  with  nil  the  requirements 
and  provisions  of  the  provisional  order  and  the  said  Acts 
.is  lo  notices,  (lesciptions,  maps,  plans,  testing,  meters, 
.iiipply,  prices,  and  any  other  requirements  contained 
thereiti. 


A  NEW  COMBINATION  FITTING. 


M«imfai;tur«rB  of  electrical  fitlings— such  as  brackets,  _ 
danta,  etc.  —are  feeling  very  hopeful  in  the  prc«i>e(;t  of  a  large 
and  mcreasing  buBiiieaa  in  the  futum  by  reason  of  tho  gruat 
demand  that  must  inevitably aroe  f.irtlieite articles,  if  ovoriono- 
half  of  the  projifteii  contriU  sljilions  for  supplying  the  elootric 
Uijlit  be  ufvly  st«rt»d  in  full  working  order  within  th«  next  year 
or  two. 


large 


Cansoquentilj^  a  large  variety  of  pntbenis  and  sbapoi  are  ooa- 
tinually  being  introduced  to  the  nutice  of  tmilcra  in  «l«utiic 
fittings  ;  some  hnvo  a  degree  of  nii^vclty  nbiiut  Ihuni,  uthtsra  are 
mcroly  nilAjitotitini  fir  rrcfuiuffU  <>f  deaigna  alreaily  in  use. 

Thii  DliinirTitiiinn  ajipnndtid  berowii-h.  Iinwevor,  are  doscriptivo 
lit  what  in  certainly  a  ii«w  cotubinatiun  for  pondanta.  though 
the  same  idea  lias  been  for  amae  time  oniployixl  in  the  oftso  "f 
brackets. 


The  fitting  therein  shown  has  been  brought  out  by  Messrs, 
Whe*tley  Kirk,  Pries,  and  Goulty,  of  39,  Qu«an  street,  K,C., 
the  special  name  at  "E.P.  Conibination  Pitting"  beii^  givan 
to  it.  An  ordinary  opal  or  flint-glass  contoal  shade  (etched  or 
decorated  in  a  variety  of  designs}  is  provided  with  a  sliglitly 
turnod-up  rim,  (rum  which  are  hung  throe  braas  uruia  6xmI  to  a 
brass  ring  underneath  to  cariT  a  soiall  glass  fiower  vr  bouquet- 
hi>lder. 

The  brass  arnii  are  also  provided  at  the  top  each  with  another 
hook  poinltiiK  uutwanls  (not  ■hffwn  in  the  ekotch).  On  tho»u 
books  is  plai;«d  a  plain  wire  riiig,  threaded  throuj^li  looa  oi  silk 
fring*. 


ThU  fitting — which  is  ftbo  •oostnicted  in  WTought  ir^>n, 
'  eoppcf,  or  ftny  uth«r  iiiat«rial  lending  itwH  Ut  ftrtittic  tr«nt- 
ment — pn-oMaU  «  very  R«nt  uppMmieQ  wh«n  coiupl«t«  ;  Midu 
it  e«a  M  taruttd  out  hi,  m  modaratc  coat,  it  aliould  provs  wrric*' 
»b1«  for  tDAajr  |>ur^w»iM~«.<r.,  to  auspond  QVgr  du)itit[-t«biM,  or 
foe  we  iDdnwukg-ruoina  bim  lKiu<l<vira. 

It  ta  nadlj  fitted  up,  and  m  oosilj  Uiraod  iuto  an  ordiou; 
phia  Itttins  irbcn  so  deairod. 

Th«  makvn,  wq  undorataud,  bar*  both  ragi«t«rod  tk« 
Tuivus  doaigDB  &&d  patoniod  tho  cum^uuttion  mi  nppliod  to  a 
yeaduit. 


SUPPLY  OF  ELECTRICITY. 


ACTION   OF   LOCAL   AT-THORITIES   AND  BOARD  OF 
TRADE. 

At  the  wMklj*  Dinting  uf  thu  Balloon  Socivty  i>f  Oriuc 
Britain,  bold  on  Fridnj  ovnuin^r  ItAt  itt  St.  JniDoa'a  IIivll, 
"W.,  Mr.  W.  IL  Lc  Fcrre,  C.F,.  (jircjiiawiit),  in  tlii;  clmir,  Mr, 
Oeona  Oflfur,  tuaiiagiug  dtroutisr  uf  lti«  Kltn:tri<:  IiiAtAllatii>D 
•ad  llauiloiuuioe  OamiMiiy,  LimiUMi,  ddlverad  n  Itscture  uii  iliu 
•boT«  mbjeet. 

The  LccTUHER  refcnnd  briefly  to  tho  ndrnntagcs  incidental 
to  th«  lute  of  ckxTtricity  fer  light,  trndion,  nml  iwiwcr  for  ainall 
nachinery,  nod  nanutiiixl  llinL  Oil-  tcati  imirjin  <if  iiitvrvnt.  were 
the  BTatcma  uf  augiiily,  ibt!  ]>r<>bitble  ctnt,  thi;  ufuLf  uf  tin-  n«w 
povor.  and  the  iituaiu  by  which  it  c«til(1  lf«  ubUiined,  Hu 
potnlcd  out  ttio  relative  adr&iitAgca  of  th«  ayatoma  iu  vu^ue — 
TIE.,  tho  high-preasuro  all«matiuc  cunr«»t  uf  10.000  volta,  na 
pnpOMd  to  be  »ii|)plie<l  fmni  itic  tar^  irDrkx  at  Deptfurd 
of  lh«  Lorid(,>n  KIcctrii;  Supply  Ci>in|Mny  :  Ebo  sume 
iljatem  with  n  titnilar  current  of  1,000  Ui  2.000  \n\U.,  u 
anppliod  by  the  MetropuliUii  and  Iluuae-tu-Uituau  Cum- 
panira  :  the  direct  aupply  by  loW'prMauro  current  direct  from 
the  (lynntao  machine. 'M  supplieil  hy  the  St.  .lainea'a  and  PjlII 
Mall  Bloctric  Ijgbt  Cotniiany  ;  the  Inw-prnsaiire  curnmt,  with 
tlM  partial  uiw  uf  al<ini}(<!  Iwtltiriva,  which  in  luloptni]  hy  the 
XfltuiagtoD  and  Kjiightabrid^je  Cmiijinii.v  :  and  fiiiHlly  tlm  iiyat«m 
of  the  Obelaea  ElecLricily  Supply  Cumpany.  whidi  ouiiiiiKU  uf  n 
■ingle  gensratiiig  Btation  supplyiRR  atdrage  faHtteriea  pkci^d  in 
variciua  part«  of  the  district,  wich  ixTCiininUt'^r  station  supplying 
ait  area  ot  about  half  a  niilv  antindy  rmin  »|i>rsge.  The 
leetorer  gava  duUiili  ol  the  auocaaarul  wurking  uf  thin  Utter 
■yitem,  aadtjuotftd  Slajur  Marindin's  opinion  th&tliocoiiMdonHl 
it  as  the  best.  The  ()uc«tion  of  cont  dvab  illuatrat«d  by  thoacliiul 
•iperionoQ  of  the    Chelsea    Company,   the  chairman,  Hr.    .1. 

'  Imng  Courtvnay,  hAvitij{  HUit«'i  nt  thu  getierul  meeting  on 
W^dneadaj*  last  ibnt  it  only  miiiniiitiHl  t<>  2M.  yer  BiMtrd  of 
Trade  unit  in  DucombiTr,  ulii^n  93  Iiuiisi^h  otuy  were  mipplied 
wilh  a  total  of  8,750  lamps  insiaUed,  the  nuathAviug fallen  fmni 
4^.  in  October,  when  tht-  number  uf  lights  were  a  Uttia  AVcr 
3,000.  Hr,  Oifor  also  referred  to  the  prices  charged  to  ooii- 
■oman  by  the  flra<lf»rd  (.'DrpiTattun — vi«,,  6d.  jtver  unit— and 
that  prmKiaed  to  be  chnr^vd  by  tho  Vestry  of  St.  Pnncnu^m., 
AJd. — which  they  eiUmatcd  would  yield  a  profit  of  Id.  par  unit. 
On  the  subject  of  danger  the  Wtururt^ontunded  that  «!oe- 
tricitjr  was  by  far  tho  safest  niothod  of  illuminating,  and  quoted 
ftvm  the  New  Ycrk  Board  of  OoTou«n  the  atatiatioa  of  fatal 
aeddent*  last  year,  from  which  it  app<'jir«d  that  thare  were  21 
deaths  directly  Attributahlc  to  gnA  and  niiio  to  oloctricity,  and 
of  the  latt«r  only  two  boing  ^)  privuie  citizens,  the  remainder 
through  cateleaaneaa  of  workmen. 

Tbt  lacturer  nviit  diwlt  with  the  difticultiea  in  thu  way  of 
Min|Muii«  formed  for  the  supply  of  electricity,  Ue  pointed  out 
tht  on«n>us  clnusQ*  in  the  EjeclrLc  Lighting  Act  i>f  1882  rela- 
tivato  tho  right  of  purcluae  by  locnl  ftuthorititu  and  tho  aubse- 
qixent  antwidinont  in  1338,  which  vxtondvd  th«  tinio  for  com- 
polaory  sale  of  tho  uuderljikinga  from  21  lo  42  yvnn,  which  hud 
givon  an  impetus  to  the  new  industry  by  briuKing  forward 
npital  i  but,  on  the  other  hand,  a  reiictiimnr^  alteration  IimI 
baan  madv  in  1888  in  tho  Act  of  188S,  which  excluded  lucal 
ftuthoritin  (rwin  int«rforoiicc  with  tli«  grunt  of  provi»ional 
orders  by  allowing  thmn,  under  tho  tiincndcd  Act,  tu  give  or 
vitbhotd  couaenL  Ll  is  true,  the  lecturer  expluiiiod,  that  the 
Board  of  Trade  can  diapviiM  with  xuch  consent  if  they  consider 
tlM  refusal  unjusti£sbIo,  but  everything  depvods  upon  the 
COlirso  they  wilt  udvpt;  mennwhiJe,  Uie  clwiLgo  in  tho  law  was 
co«uidttr*d  by  the  lecturer  oa  »  stvp  in  the  wrong  direction, 
local  aulhoriliea,  in  the  uiajority  uf  cases,  reCuning  their  con- 
sent, and  throwing  the  onua  upon  the  Board  of  Tnwlo. 

Tho  lecturer  pomtod  out  that  in  many  cnaca  the  opposition  of 
locsl  authoritice  was  purely  ohitruclive,  but  in  others  thcv  uoed 
Ihcir  power  to  try  and  cimtrsct  theinselvua  out  (if  tho  purcKaaing 

''daius  of  the  Act,  by  olToriiiK  their  aaseat  U>  tlie  ordur  ou  con- 
dition that  the  period  was  reduced  and  prupouiiK  Ui  |Kiy  a 
prsniiuiu  for  this  right.  More  than  40  local  nuthoriittta  hnd 
Applied  for  provisioud  ordur«,  but  no  fAr  na  could  bo  aacertnined 

'TSI7  few  iutond<)d  to  carry  them  out  thumaolves.  Ono  in  parti- 
cular was  referred  lo  by  thu  lecturer,  aa  having  advcrtisod  for 
eompanies  to  undertake  the  proriaion  of  electricity  at  their  own 


risli,  with  special  benua  to  the  Cor^ration  for  being  allowed  to 
do  so.  In  the  case  of  a  few  local  authoritiea  there  wm  a  bona 
6d«  intention  to  auppbr  electricity  under  their  order,  and  he 
iiiataiicod  Brighton,  uovo,  and  Bradford,  the  latter  baring 
already  comntonocd  business  on  a  lane  scale,  with  »uoh  aa 
inomaiug  demand  that  an  uxtenaioa  of  their  electric  lighlong 
plant  was  already  agreed  upon. 

At  the  close  of  the  lecture  Mr,  W.  R.  Mbkbitt  mored.  and 
Captain  WttsoK  seconded,  tho  following  revolutioQ  :  "  That  this 
meotjti^  urges  tii»  Board  of  Trade  to  protect  the  interaeta  of 
oomtMiues  prspATod  to  supply  electricity  from  tiic  oppuwtioB  of 
loonlauthontics  who  Hr«  unable  to  prore  to  the  satufnctiflii  of 
the  Bonnl  nf  Tntde  that  their  oppooitioa  is  justified  by  tho 
HjMNiiid  circuniBtAiicM  of  the  case." 

After  an  aiiiiiiated  discussiiin,  in  which  Ur.  T.  Comiah,  SLE.. 
Mr,  J.  Wright,  F.RS..  Major  Leslie,  Mr.  Brownojohti,  and 
others  took  part,  the  reaolution  was  pub  to  tho  meeting  and 
carried. 


PHYSICAL  SOCIETY.— Feb.  21. 


Pn>r.  a.  CARBYFosTia,  F.B.a,    Paal-l'rwiidwit,  in  th«  ehair. 
Mr.  S.  Bnrshed  w«i  elected  a  ntombor  of  tha  society.    Tlie  lollow* 
iag  coin muaicalio 111  wera  read  : 

"  On  ft  Cftrben  Depealt  In  a  BUke  Telepbona  TraBamltter." 
By  Mr.  K.  K.  tUwioi.  The  sutboi  iMhilntjt!<l  phulO(^!))tii  of  the 
intrrior  partiena  of  tha  tranitr.ittar  on  which  the  iltjHixit  hail  talcan 
ptsoe.  ThMO  portion*  oonnal  of  a  metal  diaiihrijrni  and  a  highly- 
paliaked  carbw  botton,  and  a  platiDiiiu  coaiact  piooo  carried  by  a 
OormaD  advor  spring  placad  botwccu  thum.  The  diaphtagni  pre- 
■Kilted  a  ctottiad  appMranc",  due  to  the  depoiit,  but  tha  part  which 
had  hero  b«)iind  tha  Oennsn  lilvor  xprLneiHwrandcoiaparatirely  elaan. 
The  daiuisiis  on  the  oarboa  button  and  O.S.  (priag  wsn  much  Ins 
dtnso  insD  that  on  the  exposrd  nans  of  the  iliaphtagDi,  sod  the  apace 
iis&r  tho  poial  ofooutact  between  the  platiouot  ana  carbon  was  fraa 
from  dt^ofit.  Tht  depotit  x-at  (airly  sdbereet,  couidanbh  nibbiag 
bi-iiig  npct«a&ry  to  ro<ii<>*«  it,  uid  on  tianitBatien  und«r  th*  mtcro- 
u^eoe  parttoles  of  copper  and  metallic  oryttaU  could  bs  mcd.  The 
sntlier  bellevea  the  depaxit  duo  to  aomi  kind  ot  bombardment  of 
r^rboB  partictes,  but  wa>  onable  to  say  why  it  should  occur,  or  whr 
the  vamialied  diaphracin  iliould  leceive  the  greater  dcpuiiil.  although 
it  waa  further  from  the  oaifaon  than  the  Gerroan  allrvr  spring,  lb. 
0.  V.  Bejre  Mtd  the  pketograplis  rcuiiii'lcd  him  of  a  ^eaomeeaa  he 
ob'crvej  HOQie  time  ag  •  oa  a  glus  ihfl«t,  ogunst  Which  oua  terminal 
of  a  Jry  pile  bad  been  rentinfi  foriamt  weeEi.  Juatason  tbaearboa 
huttoii,  the  glaai  noat  the  jxiint  of  ocutaot  waaelean,  and  had  >  ooiuat- 
i>liap«l  di^poait  (orms'l  around  it.  Ha  oould  olTar  no  eiplanaticn  of 
Llie  ap[>carancc. 

"The  GeeaMtrlMtl  Ooastmetloit  ar  Dlraet  Reading  Saalaa  far 
ReilectlBg  OaMaaeaBetars."  iiy  Mr.  A.  P.  Ti:  miek  fnnr«cent 
paper  ''  On  Galvaucnieten."  by  frof,  Vi.  £.  Ayrlon,  t^.^.S., 
T.  Hatlior,  and  Dr.  W.  K  ^unipucr.  read  before  the  aoaiety.  the 
upiniuu  WM  oipMTBud  thai  propurtioiiidlty  of  scale  nsading  to  current 
wan  Tery  UrairaUe,  and  lh«  prunnt  paper  shows  how  to  beads  acala 
of  equal diTiaioits  IP  u  to  giru  Lhc  required  vroportiaaality.  SuppOfe 
the  curimla  ra(|nircd  to  pfoiiii<^a  iiet'era)  detleetlona  hsTe  mmi  ecpeti- 
mentally  dolvrminod.  A  fuU-itM  |ilaii  tit  the  msale  ii  iheu  drawn, 
and  radial  linti  frntii  tlin  poiuli  on  the  Ka1«  at  whloh  the  otiiurv&llani 
wort  taken  are  clmttn  ti)wi.nla  the  centra  of  the  mirror.  Ll'I  thew 
radii  b«  nmnborcii  0.  I,  2.  3.  etc.,  commencing  from  sera  aaiinuth. 
According  to  the  proicduro  tscomtacnlod,  dialanoes  prcportienall  te 
tbr  levoral  current  strtogtha  are  marked  off  along  the  odo*  of  a  utrip 
of  i>a|>ar,  a  few  indiaa  being  U(t  over  at  eai^h  end.  Call  the  marlu 
n,  e,  R,  d,  etc,  a  being  thn  crm  ]ioiaL  Two  |Hiinli  on  the  raflii,  0,  I, 
and  eqtiidUtant  Tnm  the  mirror,  ara  now  Imuid  inch  lliat  the  diitance 
between  tbom  ia  oaual  te  that  botaecn  »  end  b  on  the  nirip,  aod 
tho  pointa  marked  by  Ana  needles  stuck  in  tho  hoard.  Tho 
Eoro  and  ol  the  strip  is  now  &xod  *o  that  the  mirki  a  and  h 
Ha  againrt  th*  ceaolea  and  tho  atrip  i*  awopt  round  nntil 
the  tnsrk  r  ooincides  with  the  raditu  2,  where  aUo  a  needle  i« 
placed.  KapeaCing  the  proeesagiVM  a  wri«aor points  which  on  baing 
joined  form  part  o?  a  polygon.  A  line  can  then  m  drawn  batwssD  the 
Insoribed  aud  droumsoribug  cnrres,  which  has  the  ssme  length  ss  the 
Kuin  of  the  stndght  Ifnee,  and  thb  u  tho  curro  to  which  the  original 
■  aaU  may  bo  bent  ao  as  to  give  proportional  rsadisgli  IKagrams 
iliowiiig  ouch  curves  conatructwl  from  the  calibratioas  of  iliRtrutnentS 
given  in  the  pajier  above  referred  to  sooompany  the  pspsr.  The 
anlhor  iliowod  tuat  a  tainily  of  cnrna  may  ba  drawn,  each  of  which 
KKtUliea  the  requireil  Lv>uilitioD.  Of  Uio  two  limiting  otrrea  one  it 
taugantltl  to  thu  u-tunl  icab-  tine  at  cero  adniuib,  and  the  other  passes 
ihruueh  the  vortical  azia  of  the  mirror.  Tlii  Hatliit  of  the  rsrions 
turvc«  is  generally  the  moat  convctiieut.  Mr.  J,  Swlnburae  aaked 
whcthrr  good  dejioilion  could  bo  ottAinod  «h«n  viih  curved  scales 
not  eqiiidiatant  from  the  mirror  were  u.-wid.  aud  also  wbethar  it  was 
not  easier  to  divide  aflat  acalD  anciiusUy  lo  tiut  the  roadinga  are  pfopor* 
lional  to  tlia  current.  Mr.  Tretter.in  reply,  said  Dr,Siiii)|jnor  thought 
:hprr  would  bcnoili3)cnUyaarrgard.ide(initii)i)HithL.helUtcur*rHihoira, 
Uc  (Hr.  IVottar)  also  added  that  a  ourrod  aeale  might  bo  advoutageotta 
in  reeding  the  deflections  from  one  rids  ot  a  table,  as  the  mere  dis- 
tant part  of  the  acala  eoohl  ba  mane  nearly  perpeitdieular  te  the  line  ef 
light.  For  auoh  an  arrangeraoDt,  however,  a  parallel  bsaia  of  light 
would  be  required. 

"  A  ParaUel  Motl«n  Suitable  for  Beeordlag  laatmweati."  By 
Mr.  A.  C.  TkhH  y.K.  Thia  U  a  malirii',atioii  of  Wall's  pmallal  motion 
in  whioh  tho  two  lixed  centres  ara  on  the  sama  <ida  ef  the  lios  des- 
cribed by  the  "parallel  point."    Tbs  unagstnaat oooristi  of  two 
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vibrator  arnu. '»>«  af  which  fa  twiM  tbo  Ico^h  af  tbo  other  uid 
vliwe  out«T  ftDcU  un  joEntoil  reapcctiv^'Iy  to  tlm  middle  anil 
end  o-f  &  ahort  la* ar ;  the  lr»«  end  of  the  Inr.lDr  licsiiriliet 
■n  ajifinixiniftb)  MTaJftht  line.  Tba  nxiCJou  wm  ■mve>l  nt  by  cnn- 
HidvnnK  thn  cum  tnoeil  out  by  a  point  ou  tlic  ra'lins  of  n  ciicli.-, 
■acb  that  it*  <li>t*nc«  ln>in  th«  drcurafcraiw  aiMtitrod  towania  tkn 
oaatra  ia  equal  to  tli*  radial  intempt  botwaan  ^ovinJaanJ  atanininC 
lint.  Tha «!] nation  tothacurv* i8r=2-»«c.  0 (conohflid of  Kicoma^«RJ 
and  th«  ndti»«rth«o«n)alti)gfiirriaaEtha  point  wfaara  lh«  intFreeiit 
Is  urois)p<FeD  aahalf  that  of  Uia  initial  drola.  Tbia oioalatiii£  drele, 
the  author  fltnU,  practicallv  coiucidea  with  the  «nrrc  over  a  ooDvidar* 
ttbto  au^Ia  (40d«g.)  aDdhonoainartvplacu  thisMt-lur  tliflcurv-u,  liaiitiu 
tba  mutiODi  "nia  author  thiuka  lua  uiatbn  nil!  be  lucful  fui  rtcordioK 
haroiuutcre,  aamolan*,  aiij  rultmi't^n,  m  it  isinore  uomiuct  than  that 
of  Watt,  and  naeib  no  &xnl  point  buyaaJ  the  straight  path. 

Owlut-  to  tiio  abaonce  o*  Prut.  S.  P.  Thotnpmn   hu   papoT  "  On 
llBTlruiil'a  Kefractometer"  wai  cioC  rxaui. 


k 


COMPANIES'  MEETINGS. 


£cba 


HOTTING  HILL  ELECTRIC  LIGHTING  COMPANY.  LmfTTED. 

A  f^iiaia]  tiiHcUxiK  of  tlii*  Compaay  took  plawt  on  Tuivilay  at  th« 
olScon,  9.  ilitfl till- triarn,  E.O. 

Mr,  WlUlnni  Crookoa,  T.R.S^  Ihn  rh.iirniuti,  pmii'lnl,  anJ 
Mtplalnad  that  rli«  revolt  oF  th*^  romnt  apjiHi^atian  to  tho  [luUic  kail 
been  a  subutipUmi  or  aliuut  £70,000,  wiitnh  u-u  HuEIitiuul  to  L'oiuplf 
with  tb«  trriai  uf  Che  Aut.  Thii  had  oiialilud  th«  Botinl  to 
pphr  for  a  ■|>ci:i«l  anttlutnant  atid  quotation  on  thn  tftock 
hanf^.  FmhoU  land  haii  lii«n  purchAM)  for  a  crtitral 
rttdtioD  la  an  cxcsllcnt  piuitien,  and  contracta  bad  b«ei)  ontcred 
iQt4  fat  the  tiMMury  luachincrj  and  plant.  A  targe  partioa 
of  the  Cnnipjnjf'ii  arc*  eotiHintiii  of  liiinhly.rv.iitwi  hoi;»««,  iiid  i^y  thn 
cod  dI  tha  year  tlicv  will  liavq  i:ov>;<ro<l  ttir,  r^ntnpuliMiry  aroa  in  tlm 
nortbem  portion  oilhe  dittrict  with  a  uotwoik  ol  mains,  aoii  it  U 
eipecbed  tbat  many  hoosos  niil  be  «t«clrically  liifhtt-l  Itcfodi  thn  dark 
djja  ofaulQinii  Mt  in,  Kzparionoa  luw  abo«ii  that  Urtwc^ti  30  aud 
96  housM  paid  tlw  oxi>on»BB  of  worUuR.  whilo  the  Srat  SOO  hounM 
hrought  in  a  profit  of  £3,000  a  year,  and  tha  fiiat  400  hoifiM  £7,000  a 

JaarjiTflEie.     Th-ir  own  Company  had  mar*  than  4,000  boiuM  in  the 
iairicrt.  and  the  Boai^  tharefore  lookod  forward  to  a  moat  iueoeairul 
fkitur«  for  the  ooDo^ru. 

At  a  a[ieda]  nicetiug  which  fallowed,  a  format  alteration  wai  made 
in  the  artiolea  by  desira  of  the  SecK'tary  if  tin  Stock  Siohaiigv, 


NEW  COMPANIES  REGISTERED, 


ad  Wblt«,  LlMltAd.  —  B^fciaund  hy  SaltWflll  and  Tryon, 
ii«  tui'l'linKJ.  Uiufihr«  iiin-fi*lili,  W.'C  ,  with  a  Mpit-il  of 
ill  £5  nliar't'-.  Ol>j»ot :  tooarryon  the  huaiiisw  of  etvjCrii^ 
liKhlitiK,  and  !'"r  ■tui-li  imrifDw  to  aenoira  the  buaiueM  uf  Mrwi-K 
Poole  aud  Whiu.     ibi^  firat  aubafrlben  lue  : 

Shares. 

T.  0.  Pool«,  68,  Brpo-l-strwtt.  E.a    .,. 10 

W.  White.  S8,  Breadatrcet,  EC 10 

K.  F.  Smith.  J. P..  M.  Aveniw  road.  N.W 50 

J.TrtOM,  Sloiiu-bnildiiiKs,  Liiiniilnniiin,  W.OL  dO 

A.  vCiMM,  28.  Linciilti'nInii-IUUU .....  40 

N>  Hearor,  8.  At.  JamM'n'nqiian:,  Notling  Bill 1 

7.  Q.  ftnow,  31,  OakhiU-road,  S.  ff 1 

Thoraabail  not  bolcM  tliao  three  nor  mote  than  five  Director*.  The 
Sr«t  u*  T.  G.  Poole,  W.  Whit«,  and  J.  Tyron.  QuallBeatfoik,  othtr 
than  T.  O.  Poole  and  W.  Whit«.  50  sliar«.s.  Kemuntr^tion,  £260, 
ditisibla. 


PROVISIONAL  PATENTS.  1890. 


2627. 


asm 

2621. 


8665. 

26S4. 


2655. 


36&9. 


raaiiiTAkv  17, 
Itnproved  method  for  Ui«  rosnlAttoB  of  the  CArboaa  In 
oloetne  are  lampa  by  Uio  expajtalon  uid  oe&traoUon  or 
metnlUe  wine.     Oliver  Curovoll,  117,  Ditohliiig   Kiae,  Luii- 
diiii'road,  Knighton,  ^luwex. 

KEIllll'AliY    IB, 

A  "  Pookot  eleotrlool  tronamlttlng  And  reeolHiK  Uutm* 
B«at.~     tl.  It.  FiaMi,  I'ttstuti,  l^^iiL.'Oi'itiii'ti. 
UnpiTDvanieat*  in  otootrlcwiljr-drlvaB  luw,     Henry  Oar- 
wool  Wai.rl,  28,  Soutliani|itoii'tiiiildiugi»,  Loudon,     (Complete 
ftjMcilli'atioa,] 

InprovfinontB  Id  otoetrio  mitlitra.  .Schon'.ian  Ziani  do 
Fviraiiti,  S^,  Hciuthaiii|itni)'li»i!dii}^,  Lindoii, 
linproT«monU  la  tbo  Buottfftcttire  ol  elootrlo  eahlea. 
.Inhn  iCilnanl  ICiiipilmry.  24,  .Si)[it)iam|iU)ii  tiiiildiuKt,  ImiihIoh. 
(The  Wfntcrii  Ktccttic  Cotii)ini)j,  Uiiil<d  StaLea,  1 
ImproremoBt*  In  tunbaUnc  elootrto  wli«a.  John 
BdiiArd  Kiugnlniry,  24,  rinuLliaiiipLunhuildings,  Loiidou. 
(The  Western  Bleotrlc  Cvinpatiy,  Uaitol  Jtatw.) 

Febkl'aiiy  19. 
latprorttaoit*  1b  eloetrlo  Are  lampa  for  nao  la  ookroll 
U(ht  projoeton  Mid  otbor  porpoeoa,     Tttu  lloi;.  Charlee 
Algeniou  Panotiit,  13,  TeiJipU-.miuii,  itirminghain. 


2759. 

2797. 
28191 
2825. 
2838. 
2845. 
2844, 
284& 

2076. 


laprovemanta  la  lamp  holders,  «r  aookot  far  laeaaAes- 
ooDoe  electric  lampa.     Kooald  Augustmi  .Soott,  Tha  Eliiu, 

Acldii  Hill,  UjihIdu. 

THo  ntlllaation  oCa  eraate  prodvet  for  tbo  mwuis  of  !»•• 
duolng  eleotrloltr.     Alftod  VVitlia'ii  Anniitcoug,  lJi2.  South- 

B-irl  -' [cit,  Lijiiil'jii. 

ImproTomoiitB  tB  or  ooim«ot«d  witli  alootrlc  vlr« 
manlnK  and  nppllaooea  thorofor.  Allrtid  WLlttarn  Arm- 
alrijj]^.  1J2,  .SuLiLhnnik-.'ilrei^l,  LoiiJou, 

ImproTomenta  in  tbo  metbod  ef  mounctac  by  uitl- 
friction  goar  olectrloal  or  othor  motors  opon  tramoan 
or   Dthar  looomollvoe.      Wiiluiw  John   Biowur,    1,    Quixii 

Vi(iloi'ia-atraet>  Londou. 

FKFIIUA.R7  80. 

tmproTomento  In  tliB  llKbtlng  of  niXwAy  tralni  by  oloo- 
(rielty-  Illim  Auguklus  Ttmniia,  2,  Urcac  .icorgc-atioot, 
WntmiusteT. 

FKBKirAKY  31. 

Itnprovomante  ta  eodlnf  and  traaemlttmgteUKrame  and 
Bocrot  moaaagea.  Kainui-I  .loatijib  M^iuklu,  '27,  (.'haiioory, 
IatiL<,  ^!  iddk-stii. 

An  improTOd  aleotrolytlo  solntloB  tor  gaJvanie  battorlea. 
Carl  Luu-ki',  jun.,  191,  KlBet-Mtteet,  London.  [Oompleta 
jjioci  ficattini ), 

Improvomonta  tn  bases,  oovors,  and  axfags  f9r  olsetrlaal 
saAaty  fuses,  awitohea.  and  tbe  Ilk*.  Wiltiaiii  Wliit»,  28, 
SoiilliiiEiij<(oii-)iiiiliiLii;{i,  Luiiiluii.  (<Jijiiipibtif  «|"M:.'it[iL'atio<ii.} 
An  antomatlo  or  oolu-frocd  npparafaa  or  attachmant  for 
aaa  tn  oonnootloa  with  talophonoa.  Fri^lirick  Uiirliard 
Siiiims,  4,  ^uth-»tr«Ql,  Fiii«biH'y,  [^iiiilon. 
A  now  and  Improvad  talspbonlo  rseetvar.  llanry  Chailw 
Brazil  and  Aithor  Ford  Lloyd,  1,  Galc-itrcct,  Lincoln'a  Inn, 
London. 

Improvomonts  In  cbo  oonstnotton  of  oantinnoiBs  corroat 
dyaaiaa  armatures      Ll'-wolyD  flirckall  Atkiii«oii,  1.  Qurcti 
Vi^[»iu--^iutLi,  Loudon.     (Ciiniptcte  upccification. ) 
ImproTomeata  In  sooondary  b&ttczlaa.      Edward  Thacker 
Macknil,  1,  ^iioca  ViclD(ia-,Hn>;.t,  London. 

FEBSttAnY  22. 

[mproTomonta  in  safety  npporatn*  and  dorloos  Tor  pro- 
voniiikK  dnngor  irom  tilglt  ccnstoo  olootrlo  cnirODts- 
ilvuty   l^iiijvud    WalUr,  'H,  iiwulhaiuptoii'buildiugs,   UiddJo- 


SPECITICATIONS  PUBLISHED 

i88&. 

12904,  Worklas  met«is,  etc,  by  cleotrto  ourreats. 
aud  auutlKT.     (Second  edition),     la,  Ad, 

1S89. 

£291.  Ciu-ronc  motora.    Zi|Mni»wiiky  sud  uthen.    6d- 

6423.  OftiMlnlta  (or  alectrle  oonductors.     Kin^.     frl. 

11927.  Coverlnc  oloouioal  oondnotors.      i'itt   [Atbortoii.V 

(Amonded  aptviiifatiLini. 


De  Uennrios 


81. 


CITT   NOTES. 


Bradllaa  Sabmartna  Telsgrapb  Ovmpasiy. — The  reoeipt*  for 

Ihn  wrele  crJciI  Fnhruary  21  urooiintcil  to  £4,b37. 

Weaunt  and  BrailUan  Tolocrapb  Company.  LlmlWd. — The 

tiKTijilfl  lur  UlB  wwk  ffiiilt'ii  Fftii'uary  21,  aflor  di!dii(;tiii^  ll)»  fifth 
of  thn  jifjin  iL-ccipLn  jiiiyaUi'  lu  the  Lotiduu  I'latiuc-Brwiliau  Tcle- 
giaph  Uoinpaoy,  Limilod,  wut«  jt!3,&2b. 

TolOKTapb  Constraotloa  aod  MalstaDaooo  aompany.  Llmttsd. 

Tliii  Ci)iu|iBiiy  htaic  tint  llio  ivceoiiiita  for  tlie  yniir  dhoira  nnt  proflc 
orE85,740,  ari^r  cliarj-liii;  ihv  intiT'ist  on  the  dcln'iitiircs.  Ti>  Fhiiniim 
uiii.it  U  k'ided  £43,377  bruUh^hl  funratdi  makiuK  a  toUl  of  £127,123- 
The  Dirivtori  prujMvi-  a  dividend  of  £1,  l&t,  ]Hir  nharn,  hitng  at  tlia 
rate  ol'  IS  pt-r  eiint.,  and  maJElniL  with  lh(i  amount  alroailv  juid,  a 
total  [li«i>)end  for  the  vasT  of  £2,  8a,  jwr  ihare,  or  20  p«r  oaiit.,  tax 
Itan,  InaviiiK  £31.433  tu  lie  caiTisd  forward. 


COMPANIES'  STOCK  AND  SHARE  UST. 
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Anglo- Am  erioan  Bmah  

—  Vfcf.     
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Uetropolilan  Eloc trio  Supply 
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Swan  United „ 

T*Ufcraph  Constraotion ,. 
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BfmIao. — A  second  telfl|)bon«  wire  is  baing  considerei) 
between  Berlin  and  Breslaii  to  sei'v«  the  itidtistnal  district 
around  Katibor. 

Co-operatlTO  T«lephonca. — ^A  movcmont  is  on  foot 
U)  inatttute  a  co-opemtive  »yst«m  of  telepbotiGS  in  Uliu^ow 
simil.'u-  to  tb&t  already  proposed  in  Manchester. 

Westmiustttr.— The  Westminator  Electric  Siijiply 
Company  mot  on  Wodnoadky  at  4,  Victoria-manmoni,  xtih 
Mnctioned  the  (irapoBed  changes  in  the  articles  of  anoda- 
tion.    The  piiMoedini^  were  formal. 

Iiutttate  of  Cliemisti7. — At  tlie  anniversary  moob- 
ing  of  the  Inetittite  of  CLemietry  of  Oi-cat  Britain  and 
Ireland,  hold  at  Burlington  House,  on  Saturday,  Dr.  James 
Bell  C.B.,  F.TIS..  was  re-elected  iire»i<lent 

Scotland  to  Am6rioa.-~A  new  sti^tion  hax  beeo 
oiiened  to  the  public  l>y  the  Direct  United  SUtes  Cable 
Company,  at  10,  Hofxi-street,  GliLtgnw,  for  the  acceptance, 
transmission,  and  delivery  of  American  telegrams. 

Society  of  Aria Those  who  aiv  inUircstud  in    the 

••Chemin  do  Fer  Clles*uit,"  or  sliding  ntilway.nwy  lie  gUd 
to  attend  the  pjiper  on  this  subject,  at  the  Society  of  Arts, 
by  Sir  Douglas  (Ulton,  Sir  Fiederiek  ItiTimwell  in  the 
chair. 

Instltation. — At  the  moAling  of  the  Institution  next 
TlniTBday,  the  13th  inst.,  the  adjourned  conjoint  diHcnsiiion 
will  be  nwiiraed  of  Mr.  Swinburne's  [iiper  on  "  Armature 
Reactions,"  nnd  Mr.  Euoii's  ])a|)cron  "  Dynamo  and  Motor 
Design." 

I«ctiiro  on  Xlootrlotty.^A  loctiiro  was  ^ivoti  in  the 
Town  IL-il),  l*ttoxet«r,  on  the  2lRt  ulc,  in  connection  with 
the  Voung  Men's  Aasoi^iation,  by  Mr,  (J.  Fletcher,  A.I.K.K., 
of  Dfirby  on  "  Electricity  in  our  Homes,"  which  was  re- 
ceived witJi  groat  iiitcrost. 

Moulded  niic&. — liisiilntore  niailc  of  moulded  mica  for 
commutator  bnuih  holders,  wire  in»niatorn,  etc.,  are  made 
for  electrical  juiqioscs  by  the  Oouldan4  Watson  Company, 
Hartford  street,  Boston,  US.,  nTi<l  are  used  hy  tho  Spragne 
and  Tbomaon- Houston  compames. 

SwiieheB.  — Measm.  I'uuleund  White  hare  introduced  a 
very  neat  little  one  or  two  light  switch  with  porcelain  base 
which  fiocniD  to  )>e  a  doatmble  addition  to  available  lilting 
— Bomo  20jOOO  have  alreiuly  been  ordered — in  jttelf  a  good 
indication  of  the  way  in  which  house  lighting  is  progresfting. 

Provisional  Ordera.— There  have  been  161  applica- 
tions for  proviMoiial  orders  this  year,  as  againet  17  last 
]Wtr.  The  eapitul  cow  iotendod  to  1^  raised  for  elocttic 
lighting  purposes  is  £9,242,82)',  or  an  advance  of 
^,24-(,826  beyond  the  sum  projwsed  to  be  raised  last  year. 

Splr&l  moments, — A  form  of  eptral  BUment  for  in 
candeaoent  lamps  is  being  introduced  hy  the  firm  of 
Laugbane  and  Co.,  in  Berlin.  A  metal  pillar  rises  almost 
f"  to  the  (op  of  the  lamp,  and  around  this  the  Glament  curls 
ia  sersD  spirals,  giving  a  compact  centre  for  a  lengthy  fila- 
mont. 

Cntting  and  Xroninf, — A  striking  instance  of  the 
usefulness  of  electricity  in  all  deportments  is  tliat  re|K)rted 
from  Minneapolis,  where  a  motor  not  only  nins  the  sewing 
machines  in  an  overalls  factory,  hut  does  all  the  cutting,  and 
uoi^  tb«n  this,  the  current  wanna  the  irons  that  do  tlie 
pnariDg  of  the  goods. 


Cologne. — A  central  station  is  to  be  established  at 
Colopno,  and  a  sum  of  I,8d0,000  marlcs  has  been  voted. 
Tho  price  has  Iwen  fixeil  at  Id.  per  100  watthours.  The 
comruittoc  of  the  gas  and  wat«r  aervnce  has  been  directed 
to  carry  out  this  central  instalUtion,  which  is  to  be  on  th« 
alt>ernating -current  system. 

Ba.Uoon  Society. — The  council  of  the  Halloon  Society 
of  Great  Britain  having  determined  to  allot  one  evening  a 
month  to  lectures  nnd  discussions  on  electrical  science, 
persons  desirous  of  reading  jiapers  or  attending  the  meet- 
ings arc  requested  to  communicate  with  the  sooreLary,  36, 
Budge-row,  Cunnon-sti-eet,  City. 

New  Meter. — The  new  meter  to  which  we  alluded 
some  months  ago  invented  by  Mr.  iCcckcnzaun  has  we  bear 
lieen  iwrfected,  and  |)romise.s  exceedingly  well.  It  ie 
exactly  proportional  for  highest  or  lowest  currents,  is 
worke<)  with  the  current  itself,  and  l>eing  very  simple 
in  its  lurts,  can  bo  easily  produced. 

A  Cable  to  New  Caledonia. — KHbrtx  are  Iteing 
made  to  arrange  for  the  esUbliahmuiit.  of  cable  communica- 
tiun  between  Aiistraliu  and  New  Caledonia.  An  officer  of 
the  French  Navy  is  said  to  have  Ixien  do|«ited  by  the 
Government  of  New  Caletlonia  to  try  to  form  a  syndicate 
of  Sydney  and  Mellmnrnc  ca|tit:ilistJi  to  take  up  this 
matter  and  the  coiistrnction  of  a  duck  at  Koiimco. 

Port  Said.— By  a  conlritrtdatcd  December  .11,  1889, 
the  (Egyptian  Minister  of  Works  baa  authorised  M.  Sigmnnd 
t'ahn  to  establish,  at  hia  own  risk,  telephonic  communica- 
tion in  the  tttwn  of  Hort  Said  for  a  perioit  of  Ki  years,  with 
right  of  purchase  by  the  Government  after  the  tenth  year. 
Thin  coiicewioii  does  not  include  the  privilege  of  monopoly. 

Pnlleys.— The-  phlleysmHnnfiu.-tiircd  by  .Mr.  Tomlinsori- 
WwlLur,  engineer,  A'icloria  Iron  Works,  Vrnk,  have  l>een 
selectei)  by  the  committee  of  the  tMinbiirgh  Electrical 
Exhibition  for  driving  the  dynamos.  Mr.  Tomlinson- 
Walker  has  recetitly  issued  a  catalojiiie  of  hia  pitent  ptdleys 
and  shafting,  with  rules  for  calcnlatiiiK  speeds  and  sitxb  and 
other  nsufnl  notes. 

Popp  System  1b  Oeraiany.  ''I'he  work  on  the  elec- 
tric diatiibution  of  |*ower  on  Pupp'a  Hyst«m  in  Berlin  has 
already  coiumenced.  All  special  luatciial  will  be  aupfilied 
from  France,  and  M.  Popp  is  intending  to  give  French 
houses  at  least  a  third  of  the  contraebi  for  laying  mainf, 
and  the  men  who  have  to  make  the  sjMUciat  apparatus  will 
also  l>e  Frenchmen  with  a  sjiecial  knowledge  of  the  wuk. 

Poriaian  Kleotriolans. — The  employes  of  the  ContJ- 
tinental  Kdiaon  Company  are  shortly  to  receive  uniforms, 
with  indication  of  their  grade.  A  whole  army  of  eloctri- 
cians  may  be,  therefore,  expected  shottly,  each  distin- 
guiabod  by  the  colour  of  tbeir  cape  aiid  the  amoiuit  of  gold 
lace,  indicating  (nirtjianship  with  the  I'jdisoii,  Popp,  and 
ttothflcbild  Com|nnios,  as  woU  as  that  of  the  municipal  elec- 
tric serrice. 

Itrea  ootwed  by  Kleetrte  WIivs. — Two  more 
serious  firee  are  announced  by  lieuters  telei^mmx  as  having 
been  caused  by  electric  wires.  One  occurred  at  a  brewery 
&t  Elixaboth,  New  Jersey,  the  damage  being  estiraatei]  al 
3$,000do]s.  The  other  broke  out  in  a  dwelling-house  at 
Schenectady,  New  York,  and  the  owner  was  suffocated  oil 
returning  to  his  burning  hooM  in  the  hope  of  saving  son 
of  his  property. 

OveAead  WirM  and  Sabwaye,— At  the  meotir 
of  the  Islington  Vwtry  a  letter  was  nnd  front  the  Keunng* 


ton  Vestry  asking  Inlington  to  cooperate  with  them  in 
petitioning  against  the  Bill  giving  powers  to  the  County 
Council  to  deal  with  orerhead  wirfts  and  conrtruction  of 
•treet  mhways,  as  sticb  powers  should  be  vosted  in  the 
District  Boards  ot  the  motropolis.  The  mattor  was  relerred 
to  the  Uighwajrs  Committee. 

NewcjieUo.— The  Nowcartia  Electric  Lighting  Com- 
mittee have  had  an  oflTer  from  one  of  the  electric  lighting 
co[ii[noies  to  light  the  public  lamps  at  the  Cattle  Market 
and  the  Central  Station  with  electricity,  at  the  same  price 
as  gM,  the  lamps  being  now  equal  rcspocttrely  to  2ft2  and 
192  candles.  The  electric  lamps  will  bo  equal  to  1,600 
candles.  The  committee  have  notified  to  the  gas  comjuny 
that  they  intend  to  experiment  with  these  two  lamps. 

Paris  Meter  Competition. — It  is  iinderatood, 
innouiiccs  the  BidUiiii-  iHifimtionaU  de  VKlectridU,  tliat  a 
prize  of  IjOOOf.  will  be  given  in  the  electric  meter  compe- 
tition at  Paris  to  the  excellent  npparatnB,  luyct  little  known, 
of  M.  Jac(|ueuiier,  and  a  bright  future  for  this  meter  is  ex- 
pected. Nf.  Danser  aino  ntates  that  it  is  intended  to  award  a 
prize  of  3,00Qf.  for  the  meter  of  Dr.  Aron,  of  Berlin,  a  meter 
which  is  already  well  kcown  io  England  and  giving 
admirable  results. 

Compoand  Brake  for  Tramoars. — A  swift  acting 
brake  (ur  trjinoitrs  and  railwiiys  has  been  introduced  in 
Germany  by  Mr.  Albreoht,  of  Kolbcrg,  which  may  bo  found 
useful  for  oleotiic  can.  A  sliding  brake  is  placed  between 
both  pairs  of  whoeli  and  not  only  acta  on  all  four  wheels, 
but  also  on  the  rails.  Hardened  steel  clutches  grip  the 
rails  and  prevent  the  sliding  of  the  cars.  A  tramcar  going 
at  full  irpecd  down  a  steep  street  can  be  brought  to  an  in- 
stantaneous standstill, 

Eleotrio  Fitttnga. — ^^Ve  find  on  \  visit  to  the  General 
Kioctric  Company  that  the  general  nish  for  electric  instal- 
lations ia  affecting  tbom  and  making  business  very  brisk. 
Tbuir  works  at  Salford  are  already  splendidly  equipped 
with  automatic  machines,  making  it  one  of  the  lat^eai 
premises  for  the  manufactura  of  electric  fittings  in  the  North, 
and  they  are  now  adding  (o  this.  They  have  Just  taken 
on  more  workmen,  electric  fitters  for  awitchmftJiiugtetc., 
and  are  looking  for  more. 

Electricity  In  India. — The  Chudderghauts  Munici- 
pulity,  the  Indian  En^intrr  has  heard,  have  received  a  pro- 
posal from  the  roprosontativo  of  Messrs.  Siemens  Bros., 
London,  to  Ught  the  whole  of  the  streets  within  the  muni- 
cipal limiU  for  a  yearly  payment  of  11,000  nipees.  The 
firm  offers  to  put  up  13  lamps  for  every  20  kerosene  lamps 
at  present  in  tiae.  If  the  terms  are  accepted  the  Munici- 
pality would  elTect  a  saving  of  some  1,000  rupees  a  year, 
besides  having  the  streets  much  better  lighted. 

Alternate  Current  motors. — We  believe  we  are 
HRhl  in  Kiyiiig  that  some  important  developments  in 
oltcrnatfrcurrent  motors  may  be  looked  for,  of  which  the 
Patent  Office  will  bear  record.  The  difficulty  now 
encountered  baa  b4»«n  that  the  greater  the  power  given  out 
the  more  ta  the  eiHi^enoy  lowered,  because  of  the  call  on 
the  current  for  retardation  of  magnetiaation.  The  now 
deveJopment  will  parUiko  of  the  iialuro  of  back  compound 
wicdiug  to  olviato  this  loss  uf  efhcioncy  ia  high  powera. 

Agrionltnral  Hall. — An  international  exhibition  of 
machinery,  m»aufactures,  appliances,  and  inventions  inci- 
dental to  engineers,  electricians,  builders,  and  tronmongers 
ia  to  bo  heldiji  the  Itoyal  Agricultural  Hall,  Islington,  from 
March  17th  to  29th,  ISJO,    ThcMidlaad  Bailway  Company 


hft»  arranged  excursions  from  the  principal  large  towns  io 
the  northern  and  midland  counties.  The  present  offices  of 
the  exhibition  are  at  -la,  New  Oxford -street,  W.O.,  and 
persona  interested  may  obtain  tickets  by  applying  to  this 
address. 

[nstltation  Soholarship.— At  last  Thursday's  pro 

ceedings  of  the  Institution  of  Electrical  Engineers,  the  aa- 
nouncemant  was  made  by  the  President  that  Sir  D. 
Salomons  has  made  the  munificent  oiler  of  Xl.OOOto  found 
a  Hcholarsbip  of  X35  per  annum  to  be  held  for  throe  years, 
and  to  be  entirely  under  the  control  and  at  the  disposal  of 
the  [nstitution.  The  council  have  gratofiidly  accepted  the 
offer,  and  have  appointed  a  committfle  to  consult  with  Sir 
David  Salomons  and  settle  all  the  details  in  connection 
with  the  schobrHhip, 

Storage  Cars  in  the  States. — The  Council  Com- 
mitt«e  at  Rochester,  N.V.,  appointed  to  confer  wit>h  the 
Rochester  City  and  Brighton  Railway  Company  regarding 
the  substitution  of  electric  for  horse  traction,  has  recom- 
mended that  permission  bo  given  the  company  to  adopt 
the  overhead  system.  The  pressure  is  not  to  exceed  500 
volts.  The  stornge  battery  system  may  be  adopted  later  if 
desired.  At  Philadelphia,  a  storage  battery  car  owned  by 
the  McLougUlin  £iocLric  Company  is  being  tried  on  the 
Germantown  branch  of  the  People's  line. 

UndergTOond  Telephone  Wires.— The  great  in- 
crease of  telephone  wires  in  Germany  has  occasioned  a 
groat  deal  of  trouble  with  the  wires,  owing  to  the  conatantly 
growing  reluctance  of  boiueholderfi  to  give  waylcaves.  The 
telephone  authorities  are  therefore  now  putting  the  wire* 
tiTiderground.  In  Berlin  a  large  number  of  wires  ore  being 
run  as  cables  and  drawn  through  gas -pipes,  while  in  Ham- 
burg they  are  run  in  caBtriron  troughs.  The  necessity  Io 
put  wires  underground  in  cities  is  continually  growing,  and 
is  the  subject  of  careful  experiment  upon  the  Continent. 

G*a*Eleotrioa.  —Mr.  Hutchinson's  presidential  address 
at  Manchester  encouraged  the  gas  companies  to  be  of  good 
cheer,  as  ihey  v^'ould  be  able  to  supply  electricity  more 
economically  than  the  electric  light  comiianies,  by  utilising 
the  heat  from  the  furnaces  now  necessarily  woaled — that 
in  fact,  electricity  would  prove  a  boon  to  gaa  companies— 
which,  in  the  right  hands,  it  undoubtedly  might  be  made  to 
be.  After  thus  ranging  himself  u)ion  our  side  be  curiously 
enough  incongruously  finiahod  by  finding  fault  with  elec- 
tricity on  account  of  injury  to  eyes,  danger  from  lirod,  and, 
sooth  to  say,  "  horrid  smells." 

Brighton. — A  very  excited  special  meeting  was  held 
by  the  Brighton  Town  Council  on  Monday  afternoon  in 
connection  with  the  queition  of  lighting  the  town  by  elec- 
tricity, the  Corporation  haiing  resolved  upon  undertaking 
to  supply  the  electric  light  to  the  south-western  portion  as 
a  first  instalment  The  discussion  took  place  upon  the  por- 
chasa  of  a  site  by  the  Lighting  Committee  for  a  distribut- 
ing Htation,  and  numeroiuly-eigned  petitions  against  the 
general  scheme  were  presented  from  each  ward.  An 
adjournment  of  the  debate  for  two  months  was  moved,  but 
the  report  of  the  committee  vfoa  adopted  after  a  lung  stttiiig. 

Plymeath. — At  the  meeting  of  the  Devooport  County 
Borough  Council,  a  report  was  read  from  the  Highways 
and  Streets  Committee  on  the  subject  of  the  Plymouth. 
Devonport,  Kiwt  Stonehouae,  and  Compton  Gilford  aloctrie 
lighting  provisional  order,  stating  the  company  had  aban- 
doned the  idea  of  supplying  any  place  with  electricity  other 
than  Plymouth,  and  it  was  agreed  to  oGTer  no  opposition. 
Mr.  W,  U.  Clarke  was  sorry  at  the  nwttcr  having  fallen 


k 


Uiroufjh  and  tbat  they  were  not  to  liave  the  decLric  li^ht 
at  Dovonimrt,  wt  tb«^-  had  been  in  diirkiiBHs  long  enough. 
Tbe  Maj'or  aaid  t-hey  faact  all  to  gain  by  waiting  in  this 
oaatter,  and  the  report  was  adoitted, 

Wflymorsoh  Battery. — It  may  bo  interesting  to 
nention  in  connection  with  the  Weyoaench  battery  thiit 
tke  inventor,  M.  WoymerBch,  is  not  a  German,  as  his  name 
woiiltl  seem  to  iniiicnt«,  but  a  Fronchmati,  at  ono  time  wo 
believe  (like  Nikola  Teala)  destined  for  the  priesthood,  but 
by  bent  of  nature  iittd  the  develoitment  of  sclcntitic  oppor- 
tunitieH,  devoting  him«elf  to  electricity.  M.  WeymorBcli 
wna  for  some  time  a  chemist  in  France,  and  aft«rward8 
worked  with  M.  Paid  JabJnchkoffin  Paris,  lie  hiw  been 
asaduously  working  and  exiierimenting  with  bis  battery 
for  the  past  four  or  Rta  years,  and  for  the  last  sixteen 
months  ha«  b«en  devoting  himsoU  to  the  perfection  of  the 
details  at  the  works  of  the  SUvcrtown  Company. 

Aron's  Meter,— The  favour  in  which  Dp.  Aron's  mater 
is  regarded  ie  well  shown  by  tbe  greatly  incroaaing  number 
now  being  supplied.  ^Miile  in  the  first  year  they  were 
introduced  there  were  only  26  sold,  and  the  second  year 
abowed  only  61,  the  third  shows  35i  meters,  and  during 
the  two  months  in  this  year  alone  over  300  have  been  sup- 
plied in  Kngknd  and  as  many  more  are  on  order.  It  is 
probable  that  at,  thitt  rate  some  1,500  will  be  supplied  dur- 
ing this  year.  There  are  over  6,000  in  use  in  England  and 
on  the  {.'ontiiiont.  The  advantage  of  reading  either  direct 
or  alternating  is  a  great  point  in  their  favour,  and  they  are 
QMd  by  many  central  xtatjons,  among  which,  we  believe, 
are  the  Kensington  Court,  the  St.  James,  the  Cudogan,  and 
tbe  Chelsea  electric  supply  stations. 

Bridlington  Contract  Postponed. — At  a  meeting 
of  the  Local  Hoarfi,  held  on  T«e8d4y,  Dr.  Redman,  the 
ehainaan  of  the  Building  and  Lighting  Committee,  read  a 
telegmm  which  he  had  received  from  Measrs.  Laing, 
Wharton,  and  Down,  to  the  effect  that  as  their  tender  for 
lighting  the  town  by  electricity  had  not  been  nccepted  at 
the  last  meeting  of  the  Board,  they  had  CRt«red  into  other 
conlracttt  elsewhere,  and  could  not  now  undertake  to  put 
down  the  plant  in  the  requisite  time.  It  was  therefore 
rwolvod  that  the  tender  of  the  Bridlington  Gaa  Light  Com- 
pany be  accepted  for  the  next  ti!  moutbH.  With  a  view  of 
furthering  the  ultimate  atloptionol  the  electric  light,  a  com- 
nutteft  was  apjwinbed  to  make  a  anrvey  and  re^wrb  on  the 
muBborand  quality  of  tbo  lighta  reipiired. 

Cellulose  for  Storage  Battorios.— Colluloeo  fibre 
la  used  by  the  Pumpelly  Storage  Battery  CoTapany,  Chicago, 
■i  a  packing  material  between  plates,  and  is  said  to  give 
excellent  results.  This  cellulose  is  made  from  wood  pulp 
by  a  patented  process,  and  used  by  paper  manufacturers  to 
mix  with  tbe  rag  pulp  in  tho  making  of  the  flneat  quality 
of  white  pa|>er.  It  is  perfectly  inert,  and  unchangeable  in 
any  acid  :  also  a  non  conductor,  thns  adding  no  more  to  the 
conductivity  between  the  pole  |>late9  of  the  batt«ry  than  is 
given  to  the  electrolyte  by  the  use  of  a  certain  |>er  cent,  of 
salpfanric  acid.  It  prevents  all  splashing  in  the  cell,  checks 
eTapOfstion  for  a  long  time,  retains  tbe  specific  gravity  of 
the  electrolyte  even  throughout  the  enttro  cell,  and  does 
not,  as  one  would  suppose,  increase  the  internal  resisunce. 
These  advantages  are  miirked  when  used  for  traction  work. 

Elootrloity  Direct  from  Co*L — Although  wedonot 
boar  very  much  about  the  <liscovery  of  practical  methods  of 
generating  electricity  direct  from  coal  without  the  int«r- 
VooUon  of  dynamos  and  moving  machinery,  it  must  not  be 
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enpposad  tliat  workers  io  the  Geld  are  idle.  It  will  ba 
remembered  by  ecientista  that  a  silver  medal  was  awarded 
at  the  time  of  the  Inventions  Exhibition  (or  an  apparatus 
of  this  sort,  in  which  an  electrical  pressure  was  obtained 
from  incandescent  bydroeeti  occluded  through  platinum 
tubes  at  a  very  high  temiwratnre.  These  experiments  are 
being  continued,  and  the  roaulte  seem  to  justify  the  idea— ^ 
though  in  what  time  it  is  hardly  possible  to  say — that  a 
practical  solution  will  be  arrived  at  Prof.  Perry  has 
already  pnblicly  announced  his  belief  that  the  experi'. 
menta  will  result  in  a  practical  method,  and  these  ore  not. 
the  only  workers  in  this  extended  tiold. 

Paris  Electrical  Laboratory. — The  surplus  of  the 
PariB  Lxiiibition  of  \Sfil,  amnunting  to  331,405f.,  has  boon 
applied  to  the  establishment  of  an  electrical  laboratory 
under  the  auBjitces  of  the  Soci^t6  Internationale  dea  Elec- 
trtciens.  For  some  time  the  Social*  have  for  the  sake  of 
economy  accepted  the  kind  ofTar  of  MM.  Menier  and  ostab- 
liahed  their  laboratory  at  the  works  of  this  Arm  in  the  Rue 
Qronolle.  Tbe  Paris  Municipal  Council  have  just  conceded 
to  the  Soci^t4  a  site  for  tbe  better  establishment  and 
development  of  this  laborutory,  free  of  nil  charge,  save  a 
nominal  one  of  one  franc  a  year,  for  the  period  of  60  years, 
on  the  conditions  that  aft«r  this  period  the  whole  building 
to  be  erected  shall  become,  with  its  permanent  fixtures,  the 
property  of  tbo  Council,  and  also  tbat  tho  sociit^  shall 
reserve  gratuitously  two  scholarships  for  electrical  students 
designated  by  the  Council  for  practical  course  in  the 
laboratory,  and  that  one  municipal  councillor  shall  be  on 
tbe  committee  of  tho  laboratory. 

Parliamentary. — In  the  Honse  of  Oommoits  on  Hon* 
day,  Mr.  Causton  asked  the  President  of  the  Board  ol 
Trade  whether  tbe  Board  had  determined,  without  eoquiry 
into  the  circumstances  of  tbe  case,  not  to  procoed  with  any 
applications  for  provisional  orders  to  supply  electricity  tf 
the  local  authoritaes  refused  their  consent,  and  thus  to 
ignore  tho  power  voetod  in  them  by  section  1  of  tbe  Eleo* 
trie  Lighting  Act,  16&8,  which  provided  for  dispensing  with 
such  consent.  Sir  M.  Hicks-Beach  said  such  determination 
has  been  arrived  at.  In  view  of  the  sassJonal  orders  of 
Parliament,  the  Board  of  Trade  informed  promoten  of  pro-  _ 
visional  orders  tbat  they  could  not  proceed  with  appU-^H 
cations  unless  the  consent  of  the  local  authority  was  ^^ 
produced  by  February  25.  Where,  however,  as  has  already 
been  the  case,  the  promot«rs  request  the  Board  of  Trade  to 
dispense  with  such  consent,  their  applications  will  be  eare- 
fully  considered,  and  if  bbora  appear  to  be  exceptional  cir- 
cumstances connnctod  with  the  rofiual  of  tho  local  authority, 
an  omjuiry  will  bo  held. 

ComproBSOd  Wronffht  Shafting. — Special  eom> 
[ireseod  polished  shafting  of  a  high  qiuUty  not  requiring 
turning  is  introduced  in  Germany  by  Messrs.  Roimbold,  of 
Mettmann,  whono  products  are  oxcluaivoly  sold  by  &tr.  Ed. 
Dunkelbcrg,  of  Berlin  and  Lwpsic.  Thoao  shaft*  are  pro- 
duced to  exact  diameter  (guaranteed  v^tn.),  perfectly 
round  and  stmight.  They  are  made  of  pure  soft  Siemens- 
Martins  steel  30  to  35  per  cent,  carbon,  admitting  of  being 
welded  and  tempered.  They  have  50  per  cenU  greater 
tenacity  than  ordinary  shafts,  ao  Ibut  with  aeTeD-teoths 
tbe  diameter  and  half  the  weight  will  give  equal  strength. 
They  are  made  sixes  }  to  3ia.  up  to  30ft.  in  length.  From 
experimenta  made  by  Messrs.  David  Kirkaldy  and  Son,  ol 
Ijondon,  it  was  shown  that  the  limit  of  elasticity  of  tbeM 
shafts  waa  79,3001b.,  that  of  ordinary  iron  being  33,e00lb., 
"lod  of  pat4Mtt  rolled  shafu  60,600ib.    Th*  reUtivs  su« 
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ia,  iron    I.OOOlh,.  mlled    shafts    l.-^O.Mh,  om 
:poIi8hwi  shaft*  l,612!b.     They  can  W  li'c-l  whfre 
ever  turned  material  ia  now  emplojrefl. 

The  Barifonstook  Monntain  RaUw«y.  —  In  an 
article  in  the  Scfuvetzmichc  Baiuatnny,  Prof.  Denzler  gives 
eomo  notea  on  the  iMhaviour  of  the  electric  platit  which 
operates  the  inclined  lailnray  and  fiirnisties  the  current  for 
the  kmpa  on  tho  Burgonstock,  on  the  Uihe  of  Lucerne.  He 
itateB  that  the  probability  of  a  disturlMiicc  of  a  lino 
depends  not  only  on '  its  length,  but  also  on  the 
difference  in  |>ot«ot{al  at  the  primary  machine,  the 
difforonce  in  elevation  of  the  portions  of  tbci  conduc- 
tor, and  the  proximity  of  the  line  to  &  jukcc  exposed  bo 
violent  thunderstorms.  The  effect  of  a  difference  in  height 
and  a  dilferenco  of  potential  at  the  primary  machine  U  well 
marlted  at  the  Biirgenstock,  where  the  generating  plant  is 
l,6i(Ht.  lon'or  than  the  secondary  machine)*.  YV'lien  the 
upper  station  is  onrelopod  in  athnndercloud  the  discharges 
are  much  stronger  and  moro  frequent  than  when  the  clouds 
are  higher.  If  the  Btorm  lakes  place  dnring  the  day,  when 
the  electricity  is  employed  for  the  railway  only,  the  die- 
ehargos  are  much  loss  powerful  than  at  night  when  the 
p8  are  in  the  circuit. 

Oxford.— The  Oxford  City  CouncD  held  a  special 
nteetiog  but  week  to  consider  the  two  proposed  provisional 
orders  for  the  electric  lighting  of  Oxford,  and  after  receiv- 
ing the  report  of  the  Oeneral  Purpoc<«  Committee,  iinani- 
moucly  paased  a  resolution  astientin^  to  the  proposed  order 
of  the  Electric  liifitaJlation  and  Maint«ua.iice  Company, 
Limited.  Mr.  AMcrinun  Uoazcloy  explained  the  system 
apon  which  the  compuuy  intend  to  carry  out  their 
scheme,  and  alao  referred  to  tho  terms  upon  which 
the  city  may,  if  ho  disposed,  acriuire  the  undertak- 
ing. Some  of  the  members  of  the  Council,  no  doubt 
»Urniod  at  the  recent  reirarta  from  New  York  of  the 
faccidents  resulting  from  the  electric  wires  in  that  city, 
wished  for  iiifomiation  upon  the  (Question  of  danger,  but  Mr. 
C.  Underhill  allayed  their  fears  by  describing  tho  system 
adopted  by  the  company  as  the  safest  and  best  that  it  was 
possible  to  deviw,  und  declared  that  all  wires  would  be 
aafely  kid  luiderground,  and,  in  addition,  tho  cniTont 
employed  would  not  he  dangerous.  Under  the  arrangc- 
mflot  the  Council  have  option  of  purchasing  the  property 
Kt  an}'  future  time  at  a  fair  price  if  so  disposed. 

Elootrto  Omnibuses. — Mr.  Badcliffe  Ward,  writing  to 
the  J'\na>v\ai  News  with  reforcLice  to  electric  traction,  says 
hisDlectrica!  omnibus  has  several  times  [KtHsed  oppoMtc  tho 
Mansion  House  during  the  most  crowded  times  of  the  day. 
Such  a  fact  kiiouIcs  for  itself;  in  f»ct,  from  one  point  of 
view,  the  thicker  tho  trutlic,  the  loss  work  in  guiding  there 
Is  to  do.  For  instance,  during  crowded  times  of  the 
day,  the  vehicles  in  Cheapside  may  go  tho  whole 
length  of  the  street  without  getting  out  of  tine. 
Electrical  omnibuses  can  be  stopiwd  more  easily  than 
the  horse  vohiclcc.  There  is  one  important  point  in 
their  favour — the  present  experienced  omnibus  drivers 
will  be  the  men  to  drive  then.  No  dnvei,  after  getting 
accustomed  to  the  comfortable  little  box — from  which, 
at  perfect  ease,  he  will  manipulate  hia  electrical  vehicle — 
will  ever  want  to  go  back  to  the  driving  and  holding  up  of 
bones.  Afl  regards  cost,  if  M)  omtiibut&s  arc  worked  from 
one  centre  (a  moderaU)  number),  it  can  be  done,  including 
all  cost  of  maintenance,  at  3il.  jier  milo.  It  is  said  that  ^. 
|wr  milu  saywi  on  the  Iiondon  fienorn!  Omnibus  Company's 
cost  of  traction  would  double  their  dividutid.     It  is  not  only 


omnibuses,  hiit  goods  carte  and  carriages  of  all  kinda  that 
will  soon  bo  operated  by  electricity,  with  great  benefit  to 
all  concerned  in  street  tmflie,  local  authorities  included. 
The  saving  in  wear  and  tear  of  streets  will  be  great,  as  well 
ss  in  scavenging. 

Alternate  Cnrrent  Ughting:  in  XtaJr.— The  great 
natural  advantsRea  in  Italy,  due  to  the  presence  of 
numerous  waterfalls,  have  reaitlte*!  in  a  wonderful 
development  of  electric  lighting  stations,  most  of  them 
being  not  nnnaturally  high-tension  sllcmating  current 
systems  of  distribution.  The  following  list  of  Iteliaii 
central  eloctrk  ststions  is  given  by   the  Bvitetia   Inter- 

fuUionaIr  t 

Motive  Capacity  in 

Town.  Power  System,    kilo-watts. 

Tivoli Waterfall   ...  Gaulard  6 

Milan Steam    2ipernowak) . . .  160 

Rome ditto ditto  1,440 

Turin ditto ditto  300 

Bagni Waterfall  ...         ditto  16 

Trevise ditto  ditto 60 

Tarni ditto   ditto 340 

Palermo ditto   ditto  40 

Loiiato  ditto  Rivolta 80 

Livomo    (Leghorn)  Steam    Zipemowski ...  240 

Taglicozj-o Waterfall  ...         ditto Ifi 

Perdehobe ditto   ditto  90 

Kassuno ditto   ditto  60 

.Syracuse Steam    ditto  100 

Cimeo    Waterfall  ...          ditto  150 

Schio ditto    Oerlikon-Kapp  50 

Alzano  ditto    Zipemowski...  100 

Rome-Tivoli ditto   ditto  800 

Venice  Stoam    ditto  100 

From  the  above  it  will  be  seen  what  a  large  number  are 
enabled  to  obtain  power  from  wateifulls.  At  Schio,  the 
430  lamps  of  various  powora  are  supplied  from  a  single 
converter  placed  in  tho  centre  of  the  town.  At  Lonato 
and  at  Tivoli  the  transformers  are  in  series,  while  in  the 
other  towns  they  are  in  iwmllol. 

Saiiety  in  Eleotrio  Ug:htinGr. — Sir  William  Thomson, 
in  an  article  in  the  Norih  Ameriaui  Herirw,  says  that :  We 
are  forced  to  conclude  that  in  laying  down  regulations,  and 
in  arranging  for  careful  inspection  to  secure  their  fulfil- 
mont  as  far  as  practicttblo,  tbc  advisors  of  the  British  Board 
of  Tnidc  felt  that  the  danger  from  high-pressure  overhead 
wires  oould  not  be  absolutely  annulled.  This  view  is  con- 
Urmcd  by  the  fact  that  in  most  or  all  cases  in  which  pro* 
visional  ordm-ft  under  the  Electric  Lighting  Act  ol  18&8 
have  been  granted  to  companies  for  the  electric  lii^hting  of 
cities  or  districts  uf  cities,  it  has  been  stipulated  that  the 
conduclors  shall  be  altuguther  undergiouud,  except  in  cases 
in  which  aerial  wires  have  already  been  placed  and  brought 
into  action,  and  that  even  in  these  caees  the  conductors,  if 
for  high-presaure  supply,  shall  bo  removed  from  tho  air  and 
replacal  by  underground  conductors  within  two  years.  It 
may  l>e  considered,  indeed,  as  now  definitely  resolved  that 
the  distribution  of  electric  energy  for  light  and  power  id 
towns  of  the  United  lungdom  ahull  be  by  underground 
conductors,  and  plans  for  carrying  this  into  effect  safely 
and  economically  are  engaging  the  anxious  cottsideratioTi 
of  electrical  eqgineers.  The  telegraphic  department  of  the 
Post  Office  has  already  replaced  nearly  all  the  aerial  tele- 
graph wires  of  tho  larger  cities  by  underground  conductors. 
Tho  telephone  wires  atone  remuiu  in  the  air,  Long  may 
they  hold  thoir  place  there  ;  they  are  perfectly  harmless  to 
the  general  public,  and  they  are  enormously  less  expensive 
where  they  are  than  they  could  bo  if  placed  underground. 
As  for  the  country,  telegraph,  tolephonu  and  oloctrio  light 


leton  must  alt  bo  in  tbe  air,  the  cost  of  plucing  bhetn 
^tl^da^groI)I)d  wotiUl  be  alMohil«ly  jtmhiHitur)'  of  tho  grettt 
ptiblic  benefit  to  be  obtained  by  placing  more  And  in  nre  nf 
them  ill  ttit^  air 

Iat«rior  Conduits. — Th«  motliod  of  wirirj;  boiues  in 
Enfrland  in  almost  tinivci-ftally  in  wood  casing,  A  method, 
however,  i^  intrtxlncitil  in  Ainoriti  by  the  KIcctric  Siinply 
Company,  of  C'hica^,  which  uiuy  liuvc  u  iiHi;fiil  field,  cn\}c- 
tasMy  in  snch  homes  ware  rcjuirod  to  bo  specially  (ircpruof, 

in  tJicatt«»,  for  inat-irico.  Tha  syitctn  consiats  primariiy 
'0(  A  highly  insulating  and  wtKither|mK)F  Liilte,  mado  in 
various  sixes  from  {in.  to  l|iii,  inside  diamotor.  :ind  in 
Uniform  lengths  of  I  Oft.  When  these  condnits  arc 
laid  tbroitghoiit  n  buililing,  tbey  form  a  convenient 
and  permanent  moistiiro  tind  electrically  Hro[)roo( 
channel,  through  which  the  electric  comlni^tora  nuiy  he 
inserted  by  means  of  liahing  wire,  or  withdrawn, 
if  necessLry,  n-ithoitt  inconvcnicace  or  injury  to  wall 
or  decorxLioii.  All  dau(;er  to  property  by  fire  from 
>tleetricity  is  obviateif,  as  the  high  iii-tulatiuti  vrill  prevent 
any  ditngeroi»  leutiing  of  the  current  The  tiibr;  loadn  to 
Jlinctioti-boxeii,  in  which  porcelain  ciit-iml-a  uro  ]ilace.l,  and 
these  boxei«  noay  he  tucatod  where  most  ileHirikblu.  The 
oorers  of  the  boxes  are  rnaile  eilhvr  onmmental  or  |>ei'f cc  t  ly 
plain,  and  as  they  are  Hutih  with  the  wall  they  may  be 
dccomt«d  to  correspond  irith  it.  IJratich  j'mctioiv  hoxcs  wo 
placed  vhero  bnncho.^  avo  rtujiiired,  and  which  allow  ready 
Bcccsstoanydeairedsection.  Thissystem  ha«  bean  approved 
by  the  BoanI  of  Fire  Underwriters  in  Xew  York,  Boston,  and 
BaltiBU)re,uiidwitt  nicot  with  the  approval  of  all  boanl.swiifin 
this  systetD  is  bitmtsht  to  their  notice.  The  prices  of  the 
tubing  are  extremely  low,  and  when  the  ease  iitiilresulineiiij 
with  which  wirus  may  1ki  laid  are  considered,  the  exponse 
is  Bot  greater  than  thut  atteuding  the  old  mothodi;  of 
wirii^.  This  syatom  of  conduits  is  now  being  placed  in  a 
bi^ Dumber  of  handsome  buildings  in  course  of  erection  in 
Chicago,  and  in  other  cities.  By  ils  use,  »n  architoet  wonld 
be  able  to  8[>ocify  il  comprebonsive  syKtem  of  conduits 
throughout  a  bnilding,  which  will  be  not  onlv  low  |>ncGd, 
but  tboroughly  reliable  and  ea&ily  accoMible,  and  uun  be 
laid  boneatb  plaster  in  the  same  ntannei'  as  j^ax  or  wator- 
pipee. 

TransiMrt  Ship  Lighting-.— The  Btoamahip  "  Orel," 
owned  by  the  Russian  Transport  Company,  has  jnst  Iwcn 
fitted  up  with  oloctric  light  by  Messn.  ■■.  II.  IToImes  ami 
Co.  The  dynamo,  a  itow-speed  "Castle"  machine,  i« 
conpled  direct  to  a  vcrticxtl  engine,  and  gives  130  amperes 
and  I0&  volts  at  180  revolutions.  The  commutator  is  of 
batxl-druwn  copt>er,  insulated  by  mica,  and  havinj^  an  extra 
larfjB  bru9h  surface.  The  current  in  taken  ot)  from  the 
commuutor  by  means  of  brushes  of  copiwr  gauze,  and  a 
sprini;  prcnure  is  maintained  by  bnish-holdora  having  an 
adjusted  parallel  thruat,  so  that  the  angle  of  the 
bruabw  cannot  alter  with  the  wear.  A  special  sight-feed 
lalirieator  is  fitted.  The  fiold-magnets  are  made  of  soft 
wroughtiron  bars  which  have  been  annealed  with  great 
care,  while  the  yoke  is  of  cost  iron,  but  of  iucreauted  section 
to  give  the  same  magnetic  circuit.  The  yoke  is  so  arranged 
that  the  field-magnets  can  be  d)>ided  and  oue  half  remorcd 
by  luorely  taking  out  the  bolts  without  interfering  with 
the  oonnectiona,  so  that  the  armature  may  be  removed  side- 
;WaysL  The  self- regulation  of  this  machine  is  such  that 
'iMtwoen  no  load  and  full  loail  the  voltage  doce  not  vary 
more  than  3  per  cents  The  ship  contains  a  total  of  210 
ipi.  Tha  wiring  and  fittings  we  somewhat  interesting 
IB  the  fiaro  btatowed  upon  thoir  arrangement  in  cvrtaiii 


portions  of  the  ship  to  withstand  rough  nsage.  All  thai 
employed  in  the  emigntnt  and  cnnr  B[iaco,  oii^ne-nKna, 
etc.,  are  heavily  armoured,  and  are  therefore  practically 
indeitnictihifl.  The  branch  joints  are  covered  in  cast-iron 
boxes,  and  the  fittings  have  been  apecially  made  to  with- 
atan<l  very  rough  usage.  In  the  |iortion  .occasionally  lued 
for  cargo  the  lamp<i  are  mvle  removable,  no  aa  to  lie  detached 
when  n)«iuir«l.  The  fittiiijp  in  the  first-class  salcyxisarc  of 
haniltiuino  design,  electro-pkuul,  (ixeil  on  [lolisheil  wood 
Itasts,  Tlic  second-clcitH  fittings  are  Iminsied,  but  nthcrwiao 
siniilai'  to  those  in  the  tii-slclasa  cabinti.  The  eignnl  lamps 
are  each  fitted  with  two  liimpn  in  cnso  of  extinction.  Great 
attention  has  lieen  paid  to  the  delaih^  and  the  instalUtion 
is  i>  very  coniplct*  and  siicccssfid  one. 

Tho  Sottthwark  Subway.— The  Southwark.iindet- 
e/onnd  cleolric  railway  Wiis  officially  and  publicly  ex)«ri- 
mented  npnn  on  Wcdncsilay,  the  Lord  Mayor  and  a 
nnmlier  of  press  reprosentativaa  and  other  gentlemen 
takini;  |urt  in  a  trial  trip  along  the  line.  The  public  and 
tho  electrical  en^iiieeriJig  profoanion  have  long  lieen  await- 
ing the  result  of  thfa  undertaking  which  is  ex|>c<!teil  to 
inangunite  the  new  era  of  electric  railway  ti-avelling,  and, 
although  the  line  ix  far  from  complete,  the  arrange- 
mcut.s  are  forward  enough  to  allow  of  bti  L-xpenmenlul 
liikin  running  its  length  from  the  Monument  to  the 
Elephant  and  Castle,  Both  the  cars  eraploycl  on  this 
(»ccasion  and  the  generating  plant  wore  tenijioi-ary.  The 
cans  wura  similar  to  or.linary  tramcars,  hanrbomoly 
nphohtered,  but  with.semi-cL]-cular  roofs.  It  is  interesting 
to  state  that,  unlike  the  Motrogiolitan  Hidlway,  all  the  cars 
on  the  subway  railway  will  l>c  nm  Pidtman  car  fashion, 
and  it  is  rimoured  that  tlie  fares  will  be  ooltocted  along  the 
route  instead  of  booking  beforehand,  with  uniform  fares  for 
HGVoral  distances,  and  no  distinction  of  chiases.  The  electric 
locomotive  ts  100  h  ]>.  The  current  is  supplied  at  iHQ 
volt«.  The  statioim  and  the  trains  themselves  will,  of 
course,  be  atso  light«tl  by  electricity.  While  jKissinj^  under 
tho  River  Thames  the  train  i»  only  Mtft.  from  the  bod  of 
lh«  river.  The  coiistrnction  ailopted,  which  we  have  already 
alludiHl  U>,  nf  a  solid  iron  tubing  10ft.  in  d ianicter cmtjedded 
in  the  tiolid  clay,  givne  very  little  fear  of  any  danger.  En 
some  part«  the  railway  is  as  much  as  70fe.  or  80fU  below 
th()  surface  of  the  ground.  At  |ire»eiit  the  descent  ia 
by  circular  staircases  among!»t  binlding  lUhris,  but  the 
hu^e  hydrnntic  lifts  intended  for  tho  stations  are  being 
rapidly  proceeded  with.  Teats  bare  ihown  that  the 
locomotive  and  carriage  can  travel  at  25  miles  an 
hour,  or  tho  locomotive  atone  at  30  miles  aii  hour.  Ia 
practice,  however,  il  will  bo  run  at  less  than  full  speed — IS 
miles  an  hour,  including  stopixigcs.  There  will  be  four  inter- 
medial«  stations.  Great  Uovor-^oet,  Elephant  and  Castle, 
Kcnnington  IVk,  and  the  O^-al,  besides  the  t«nniiu  at  the 
Monument  and  Htockwell.  The  distance  is  Z\  miles,  and 
this  in  onlinary  running  will  be  done  in  13  minutes.  On 
tha  trial  trip  ou  Wednesday  the  Elephant  and  Cliastle  was 
reached  in  3miii.  5Ssec.  A  wait  hero  was  intended  of  only 
a  few  minutes,  but  owing  to  the  bursting  of  the  water  com- 
jnny's  pipe  near  the  engine-room,  the  water  was  unfortu- 
nately turned  off  aad  steam  ran  low,  maldng  the  wait  extend 
to  over  au  hour,  Presently,  howarcr,  tho  oars  were  ready 
to  return,  and  the  journey  hack  was  expoditioualy  made,  the 
directors  meeting  the  visitors  afterwards  in  a  diaoer.  The 
trip  conclusively  showed  the  imm«n*«  gain  to  travellers  (n 
South  Loudon,  and  that  when  completed  Messrs.  Mather 
and  Piatt  will  have  scored  one  of  the  greatest  sucoessw  <•' 
electric  tnctioQ. 
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ELECTROLYSIS  OF  PLATINUM  SALTS. 

BV  ALEXANDKK  WATT. 
fConiiniud  fimn  pige  JG7. ) 

In  experiment  2,  described  in  the  ureccJitig  paper,  an 
electrolyte  was    prepsired    by    neuti'slising    bichloride  of 
platinum  solution  ivitb  chalk,  as  it  was  thought  that  ^oi- 
^mblr  a  perfectly  neuLr&I  auliition  of  this  sail  might  prove 
useful  as  a  plaUiinm  plutiri)*  bath.     Following  up  the  plati 
of  neutralism^  the  chloride,  with  this  object  in  view  other 
aubfttances  wei«  subsequently  tried,  one  or  two  of  which 
save  ntber  |)rontinnc  results.     It  should  be  mentJon«<l, 
however,  that  when  bichloride    of    platinum   is  caT«(uUy 
eva|ioTuted  to  aljaolute  dryness  in  the  maiiner  before  suj;- 
gested,  it  requires  but  a  very  smull  ipLiiitity  of  any  alkaline 
Bait  to  elTect  the  object.     In  givin;;  directions  for  the  pre- 
paration of  th«  bicblondo,  it  ia  aomotimeH  i~ocommondod  to 
continue  the  eva|>qration  of  the  dee^i  red   solution   nearly 
to  dryness  ;  but  according  to  my  view  this  is  not  sutTidont, 
lincv  1  bare  found  that  when  the  metallic  salt  is  entirely 
i^ed  from  all  the  acid  and  water,  the  resulting  dry  xalt^  when 
'dissolved,  yields  a  solution  which  \%  far  more  suitable  for 
electrolytic  purposes  whether  to  be  mod  per  tt  or  in  the  pro- 
puivtion  of  other  salta  of  which  jilatinuni  is  to  bo  a  consti- 
tuent.    The  efTect  of  perfect  evaporation  to  dryness  ia  H«en 
IB  a  remarkable  def^ree  in  the  prcpamtion  of  chloride  of 
tfold,  as  I  have  shown  in  former  writings,  but  more  cs|K)- 
ciallv  when  the  \ia\\  chioride  is  to  Iks  used  for  makinj;  up 
gildinc  baths  or  for  photo|;raj)hic  purpo^ei^  aa  in  the  prepara- 
tion of"  totiinjj "  balh».     When  used  for  the  latter  purpuse 
the  well-dried  chloride  of  gold  is  capa1>le  of  tuninf;  five  or 
■•ix  times  as  many  photographic  [irinte  aa  the  ordinary 
'chloride  cr)'BtaU  of  tbe  sbope,  besides  yielding  a  su[)crior 
tone  or  colour  to  the  printa. 

In  some  of  the  following  experimenta  tlie  aim  was  to 
put  the  solution  of  bichloride  01  pUlinuni  in  such  a  condi- 
tion that  it  might  be  advantageoiialy  used  as  a  platinum 
plating  bath  for  practical  ptu-posos,  as  it  was  thought  that 
such  a  solution  would  have  tue  advantage  of  being  very 
readily  projiared,  and  would  re(|uire  but  moderate  atten- 
tion to  keep  it  in  good  working  order. 

9.  Plaiitmm  Bichlervlc  NrHhtiiiitd  with  /tvifnonia. — A  solu- 
tion of  the  bichloride  containing  metal  to  the  extent  of 
about  one  ounce  per  gallon  was  hrst  prepared,  and  to  this 
liquid  ammonia  was  en^lually  added,  drop  by  tirop,  until 
the  liquid  was  iieutnu,  or  faintly  alkaline,  to  test  paper.  A 
very  small  quantity  of  ammonia  only  was  required.  The 
solution,  thiiH  prepared,  was  electrolysed  with  the  current, 
from  three  small  Dsniells,  a  platinum  anode  and  a  clean 
hraan  ptnte  as  the  cnthocle  being  used  aa  l>efore.  On 
immeifing  the  elcctrod«a,  the  brass  plate  at  once  received  a 
bright  and  [wrfectly  uiiifonn  coaling  of  pUtinum  of  a  good 
whit«  colour,  ucid  it  wuo  found,  on  scouring  tbe  plalo  at  thia 
stage,  thiit  the  metal  adhered  well  to  the  Iraas  surface,  the 
platinum  having  in  fact  alloyed  itself  with  the  brass.  A 
fr«bly-cleane<)  plate  being  left  in  the  bath  for  an  hour  or 
90  acquired  n  fair  coating,  and  there  waa  no  tendency  to 
tlie  formation  of  tho  black  powdery  deposit.  As  before 
obeerved,  however,  in  tuing  a  solution  of  this  ebarueler 
the  liquid  will  necessarily  assume  an  odd  condition  when  a 

Jertion  of  its  metal  is  remov(>d  from  it  during  electro- 
e|iOKition :  conRecjuently,  an  addition  of  ammonia  would 
be  requireil  whenovei'  the  liquid  exhibited  an  acid  rei&ction 
on  blue  IttmuB  pujwr.  If,  however,  tho  system  of  circula- 
tion before  rctcnod  to  wore  adopted, the  neutralisation  and 
strengthening  of  the  soUuioit  would  bo  effected  ouuldo  tJio 
bath  itself,  so  that  no  diatiirbanco  of  tbe  working  olec- 
trolyte  itoed  occur. 

10.  Vlaliwim.  BUhhtvde  ^etUraiiud  with  Ctaiaaatt  <>/  Swiit. 
Aaolution  of  the  bichloride,  uf  the  sanie  strength  as  l)efore, 
wus  nouti'aljsed  by  grailualEy  adding  to  it  a  solution  of  car- 
l>oiinte  of  sodii.  \\  itb  the  current  from  two  colls  a  metallic 
film  slowly  formed  upon  a  braas  plate,  butaa  the  deposition 
was  rather  too  slow  for  a  gowl  result  a  third  celt  was  p[tt 
into  the  series,  when  the  metal  deposited  muck  mure 
loodilr,  tbe  plate  being  coated  in  a  few  second^).  The  lilin 
wag  of  a  ^od  white  colour,  and  firmly  adhci-cnt.  In  a 
bath  of  thi«  character,  if  practically  worked,  tljore  would 
t/rtniHially    bu    an    acoumulalion    of    chloride  of    sodium 


formed  in  the  solution  by  the  repeated  additions  of  tho 
alkali  combining  with  tfee  liberated  chlorine,  but  since 
chlurirle  of  sodium  does  not  unite  with  platinum  to  form  a 
double  fuilt  in  we^k  eotutions  of  pUtinum  chloride,  and, 
moreover,  iw  the  sodium  salt  is  very  insoluble  in  such  solu- 
tion, it  gi^dually  deposits  and  crystallises  at  the  bottom  of 
the  bath,  whence  it  can  readily  be  removed  as  occasion 
may  require. 

11.  I'latiimm  BieMoridi  iKrittralisfd  wUh  Bond' of  Soda. — 
A  solution  of  tho  bichloride  of  about  the  aamc  strength  as 
before  was  neutralised  by  gradually  adding  a  solution  of 
borax,  a  alight  exeesa  Iwing  given.  With  tnc  current  from 
three  Dauielts  a  deposit  of  platinum  rather  slowly  formed 
on  the  bnuM  plat«,  when  it  was  considered  advisable  to  add 
anutlier  cell,  which  being  done,  a  bright  film  of  the  metal 
quickly  deposited  on  a  newly-cleaned  |)Ute,  and  a  very 
uniform  coating  of  good  colour  was  obtained.  The  plate 
being  left  in  the  balk  (or  some  lime  presented  a  perfectly 
uniform  surface,  free  from  any  kind  of  irregularity,  even  at 
the  lower  corners,  where  the  deposit  ia  apt  to  blacken  if 
there  be  any  tendency  in  that  direction.  A  bath  of  this 
constitution,  though  requiring  a  rather  strong  current, 
might  be  available  as  a  depositing  solution  as  it  is  readily 
Itropared,  works  very  uniformly,  and  can  eaaily  lie  main- 
tained in  a  neutral  condition  and  of  tho  proper  metallic 
strength  by  the  circulation  method  before  noticed.  It 
should  be  nientionod  that  after  a  time  a  slight  ycUow  stain 
appeared  on  the  surface  of  tho  platinum  anode,  but  this  is 
oasily  removed  by  scouring.  There  was  very  little  gas 
given  ofT at  eittier  electrode.  It  in  probable  that  a  some- 
what stronger  solution   than  that  a))ovo  doscribetl  would 

Krove  advantageous,  but  as  a  rule  rather  weak  platinum 
aths  seem  to  yield  the  be«t  results. 

1 2.  ChloTvit .)/  Plalimim  !^e\itraliw<[  with  Mayimiitta.  Car- 
bonate.— A  solution  of  tho  bichloritle  waa  neutiulised  by 
gradual  additions  of  carbonate  of  magnesia,  and  the  result- 
ing liquid  was  then  tried  with  the  current  from  three 
Daniolli,  when  a  de|X)ait  reaenibling  "blued  "  stoel  wjs first 
obtained,  but  after  a  time  the  film  auumed  the  ordinary 
colour  of  platinum.  I  may  here  state  that  platinum  not 
unfrequentiy  commoncea  to  deposit  of  a  blue  colour  from 
certain  solutions  of  the  mcbd,  and  while  in  a  few  instoneu 
the  film  maintains  this  apiH'ai'ancu,  even  after  a  lotig  immer- 
sion of  the  pkto,  in  most  instances  it  is  followed  by  the 
metal  assuming  its  proper  colour,  except  that  in  such  cases 
it  ia  generally  of  a  somewhat  darker  tone  than  that  ol 
pure  platinum.  A  bath  of  this  composition  cannot  ba 
recommended,  however,  for  practicd  use,  aa  the  deposit«d 
metal  Ama  nub  adhere  vcr>-  ttiiiily  to  brass.  Indeed,  soma 
of  the  deposits  ohUilnud  could  easily  be  removed  from  tbfl 
plate  by  rubbing  with  the  finger. 

1 3.  Phhnitm  Chloride  Nmlrniwd  mlh.  Carbautie  »/  Potaxsi. 
To  a  solution  of  the  bichloride  of  |>latinum  was  gradually 
added  one  of  carbonate  of  potash,  until  the  liquid  became 
slightly  alkaline.  With  tho  current  from  two  cells  a  deposit 
soon  formed  on  the  surface  of  a  clean  brass  pLite,  the  film 
!)eing  of  a  goo*l  white  colour  and  very  adherent  A  bath 
of  this  comiwaltion  might  bo  used,  but  since  there  would 
eventually  bo  an  accumulation  of  chloride  of  |Kitaeslum  in 
the  solution,  and  as  this  Halt  forms  an  insohiblu  yellow 
double  fialt  with  tho  plntlrtNm,  it  can  scnrcGly  be  recom- 
mended for  pr&ctical  purposes. 

11.  J'lalinum  JiicJihridf  in  (Jytini(k '</  I'olaesium. — A  solu- 
tion of  tho  liicliloride  was  added  to  one  of  cyanide  of 
potassium,  when  aft«r  a  time  a  yoUow  deposit,  insoluble  in 
the  cyanide,  formed.  The  supernatant  liquid  was  then 
poured  ofl',  and  electrolysed  with  the  current  from  three 
cells,  when  it  was  found  that  very  little  metal  dejKisited. 
Though  a  belter  result  was  obuined  on  warming  the  solu- 
tion, the  t>ath  was  not  found  to  bo  ao  favourable  for 
practical  purposes  as  some  of  those  mentioned  elsewhere. 
During  the  electrolysis  there  wan  a  considerable  evolution  ^^ 
of  gas  at  the  negative  electrode.  ^H 

16.  Chioriiti  of  Pli\iutum  and  Ammamam  in  Camtic  ^^ 
/'efa/fW.— Tbe  double  yeUow  salt  formed  by  mixing  solu- 
tions of  bichloride  of  platinum  and  chloride  of  ammonium 
w:iK  treated  with  a  strong  eulution  of  caustic  jiotaiih,  and 
the  liquid  heated,  when  tfae  double  salt  soon  dissolved, 
forming  a  Dearly  colourlees  solution.     When  diluted  luid 


I 
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alioved  to  cool,  the  couipound  solution  was  eleutrolyswl 
with  ttia  current  from  throe  cells,  but  very  little  luetal 
becaniB  deposited.  A  fourth  cell  was  therefore  connected 
tn  the  sarie*,  when  de|>o«itioii  proceeded  somewhat  more 
rapidly,  but  etill  too  slowly  for  any  practical  use.  Tho 
Utjuid  waa  therefore  cast  aside. 

16.  Bromide  0/  Plaiinvm. — To  form  tfaiB  sail  a  solution 
of  bromide  of  potaisium  was  pradiiallv  added  to  one  of 
bichloride  of  platiniiia,  when  a  deep  red  solution  retulted, 
while  a  sli^tht  prccipititte  of  a  deep  red  colour  deposited  at 
the  bottom  oi  the  veisel.  The  clear  Rolution  being  poured 
off,  the  precipitate  wa*  electrolvsed  with  the  current  from 
two  cells  when  a  bright  depoeib  of  platinum  formed  nn  a 
bran  cathode,  the  metil  being  of  good  colour  and  v^ry 
adherent,  the  first  dcfioeitod  Kim  hnvtng  alloyed  itself  with 
tbe  bras*.  Thi^  solution  was  found  toXto  a  very  good  con- 
ductor, for  even  with  the  current  from  a  single  cell  a  hmwi 
plate  slowly  became  coated  with  a  thin  film  of  platirinm. 
The  colour  of  Lho  deposit  waa  not  bo  good,  bowover,  as 
when  the  two  cells  were  used.  The  red  precipitate  separated 
from  tbe  foregoing  solution  was  aiterwardii  treated  with  hot 
water,  which  was  fouud  diasolvod  it  freely,  forming  a  yellow 
solution.  This  latter  was  in  xte  turn  electrolysed  with  the 
current  of  two  cells,  when  a  brass  plate  soon  became  coated 
with  metallic  platinum.  A  solution  woa  afterwards  propurcd 
la  the  rovvpw  onler  by  EtddJng  a  solution  of  the  bicbloridoof 
platinum  lo  one  of  bromide  of  potassium, both  solutions  beinc 
pretty  strong,  when  a  very  deep  red  liquid  at  once  reiulteo, 
and  there  was  u  considerable  discngagoroont  of  bromine. 
The  litiaid  was  then  moderately  heated,  and  afterwards 
Mt  aside  to  cool.  When  some  time  after  examining  the 
veeael  in  which  the  foregoing  mixture  bad  buou  mudu,  it 
was  found  that  bromine  was  still  given  off  freely,  and  that 
the  interior  of  tbu  vessel  had  become  coated  with  a  film  of 
metallic  platinum.  In  fuct,  nearly  tbo  whole  of  the  tnot^l 
had  been  thrown  out  of  tbe  solution  by  the  chemical  action 
which  Rupervenad  when  the  mixture  referred  to  had  been 
hoftted. 

17.  Bromidfi  of  Platinum  in  Cyanide  of  PoUiitium.—\ 
solution  of  the  bromide  was  prepared  as  first  mentioned  in 
the  preceding  experiment,  and  to  this  was  added  a  solntron 
of  cyanide  of  pntassinm,  which  instantly  decoloured  the 
liquid.  Tbe  solution  thus  ubU-vinod  was  then  tried  with 
currents  of  varying  density,  but  tittle  or  no  metal  was 
depositod,  so  the  solution  was  abandoned. 

IS,  Svlphide  c/  Plaiiwim  in  Cyanide  0/  Potamiim. — A 
quantity  of  sulphide  of  platiiium  was  first  prepared  by 
adding  a  solution  of  sulphide  of  ainmuniam  to  one  of  plati- 
num bichtoride;  and  the  brown  precipiUtte,  after  buin^; 
washed,  was  treated,  while  still  moist,  with  a  rather  strong 
solution  of  cyanide  of  potassium,  which  appeared  to  have 
but  little  effect  in  tbe  cold.  '\VbuD  tbe  mixture  was  heated, 
however,  the  sulphide  instantly  dissolved,  forming  a  brown 
solution.  This  was  now  electrolysed  with  the  current  from 
fourcells,  but  the  solution  f;iilad  to  yield  a  metallic  deposit. 
After  asfaort  time  a  bkclc  precipitate  formed  at  the  bottom 
of  lho  vessel,  when  the  bath  was  cast  aside. 

19.  ChUridet  of  Platinum  and  Potatsiuin.. — When  solu- 
tions of  the  resitective  salts  named  are  mixed,  a  yellow 
double  salt  is  precipitated  ;  but  a  smalt  projiortion,  how 
ever,  remains  iu  solution.  A  quantity  uf  the  double  salt 
having  l»een  prepared,  tbo  suiwrnatant  liquor,  which  was 
of  a  yellow  colour,  was  electrolysed  with  the  current  from 
four  cells,  Init  only  a  very  eligbt  deposit  of  metal  could  be 
obtained.  The  yellow  doubKi  salt  was  uejct  dissolved  in 
a  boiling  solution  of  pyrophosphate  of  suda,  and  the 
resulting  solution,  when  cold,  was  electrolysed  with  the 
cuirent  from  two  cells,  when  a  deposit  of  platinum  formed 
on  a  brasi  plat«,  tbe  colour  of  which,  however,  waa  rather 
dark.  After  a  time  the  double  salt  a^in  separated  and 
depoeitodat  the  bottom  of  the  vessel.  The  metallic  deposit 
oblaittod  did  not  adhere  to  the  brass  plate. 

30,  Bromifk  of  Platinum  i»  Pyroptioipkaie  0/  S^divm. — A 
■troiif;  and  hot  solution  of  pyrophosphate  of  soda  was  first 
prepued,  and  to  this  was  oadcd  some  freshly -prepared 
bromide  of  platinum,  beat  being  applied,  when  a  nearly 
colourless  liquid  resulted.  This  was  trie'l  with  the  current 
oi  four  t>.tnieU  celU,  when  a  deposit  of  platinum,  of  rather 
a  dark  colour,  gradually  fonneu  upon  a  brass  plate.  It  was 


noticed  that  a  yellow  salt  formed  on  the  surface  of  the 
anode,  which  instantly  diteolved  in  the  solutiop,  however, 
directtv  the  circuit  was  broken.  The  platinum  depoaiCj 
from  this  solution  was  very  adhei-ent 

21.  Sidphocyanidf  of  Ptatmufit, — When  a  solution 
bichloride  of  platinum  is  added  to  one  of  sulphocyanide  0)f ' 
potassium,  an  orange  colourod  liquid  is  formed,  from  whieb 
after  a  time  a  slight  precipitate  of  a  yellow  colour  deposits. 
A  solution  obtained  as  above  was  electrolysed  with  the 
current  from  three  colls,  when  a  oatcby  dofwsit  of  platinum 
of  a  dark  colour  slowly  formea  upon  Cr  bram  plate,  but 
after  a  short  time  tbe  liquid  surrounding  the  anode  acquired 
a  deep  orange  colour,  the  wboto  of  the  solution  eventually 
nsauming  the  same  tone. 

22.  Chloridts  oj  Platintim  end  Strontium. — A  solution  ofl 
the  strontium   salt   was   added  to  one  of  bichloride  o£l 
platinum,  and  the  liquid  electrolysed  with  tbe  current  from 
three  DanioUs,  when  a  deposit  of  platinum,  of  a  blue  colour, 
formed   upon    a  hraaa    plate,  but   after  a   time   tbo  metal 
acquired  the  characteristic  colour,  though  not  quite  so  white  ^ 
as  that  of  the  pure  metnl. 

(To  bi^  iontinufd.) 


THE  WEYHEBSCH  fiATTEEY. 

When  some  time  af^  particulars  were  published  of  the 
new  constant-current  battery  for  heavy  current*  invented 
by  M.  Weymersch,  these  iiarticulars  and  tbe  tests  then 
made  showed  that  the  battery  was  one  which  wa.^  likely  to 
occupy  a  vory  useful  field  where  Lirgo  ajid  steady  current* 
wore  required,  and  expecUtions  were  raised  that  tbe 
battery  would  prove  to  be  one  which  would  be  really 
applicable  to  tboso  cases  where  n  private  electric  iiutal> 
lation  is  required  without  the  trouble  of  dynamo  and 
machinery.  When  also  it  was  known  that  the  India  Rubber 
and  Gutta  Porchu  Company,  of  Silvortown,  were  imprewed 
with  the  advantages  of  the  battery,  aud  wore  de\-oting 
some  time  and  trouble  to  perfecting,  in  co-uperation  wit£ 
M.  Weymersch,  its  mechanical  and  other  details,  it  waa 
also  oxiKscted  that  a  practical  a.nd  commercial  result  irould 
accrue  from  such  endeavours.  These  expeotatioos  have, 
wc  are  pleated  to  say,  been  realise*!,  and  arrangeaents  have 
been  made  both  to  push  the  batttry  commercially  in  mich 
tield?  as  it  can  prove  itself  to  be  useful  and  practical,  and 
also  nianufacturitig  arr&ngementa  have  been  made  with  the 
Silvertown  Company  to  turn  out  tbe  buttoncs  in  ijaiiitLty 
and  of  such  materioJ  and  design  as  shall  ensure  it«  being 
both  scientificatty  well  made  and  arranged,  and  of  moderate 
coft  to  user. 

Tbe  WeymerBch  Electric  Battery  Syndicate  hare  now 
taken  oftices  at  2,  Victoria-manfiions,  Westminster,  where 
they  have  a  very  iuterexting  exhibit  showing  the  battery  as 
it  IS  supplied,  with  sevt-ml  rooms  lighted  up  with  some 
dozen  or  more  incandescent  Umpa  of  10  c.p.  in  electroliers 
and  bj-ackttt«,  with  separate  standards  with  buttery  00m- 
btned  for  hall  or  studio,  and  also  ft  Planet  arc  lamp  of  some 
400  cp.  giving  a  beautiful  and  steady  light,  all  run  off  the 
same  set  of  batteriee.  which  are  turaiigecl  exactly  as  for 
ordinary  working  in  an  adjacent  room. 

The  battery  boa  ah-eady  been  iUustratad  and  described, 
but  has  been  finally  modified  and  urani^  as  shown  in  tbe 
present  illu^tnitions.  It  is  a  double-fluid  battery,  of  which 
tbe  one  fluid  is  a  very  dilute  solution  of  sulphuric  acid,  one 
in  20,  and  the  depolariaer  is  a  dark-coloured  acid  liquid, 
which  is  supplied  by  the  makers  in  either  solution  or  for 
export  in  solid  salta.  The  standard  sizs  of  battery  is  made 
in  teak  boxes,  each  containing  six  cells,  joined  in  parallel 
by  the  peculiar  arrangement  of  discbarge  pipea  adopted,  so 
that  they  cin  very  eaiity  all  be  emplie<l  by  ibe  simple  turn- 
ing  of  a  tap.  The  standard  sot  for  lighting  comprisos  six 
of  these  batteries,  giving  soniRthing  over  seven  volts  whan 
supplying  fifteen  amperes  on  tbe  lamps.  In  use  the  moat 
economical  method  is  to  employ  two  standard  sots  in  series 
with  14-volt  lampe ;  this  will  give  15  amperes  constant 
current  for  I S  hours,  with  a  drop  of  only  S  per  cent., 
supplying  eight  1-t-volt  lam[)s  of  8  or  10  ca 

The  special  peculiarities  of  this  battery,  iMsidcs  this  cc 
stancy  for  large  currents,  are  the  arrangements  adopted  U 
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quick  aiu)  oasy  fitlini;,  omptyitig,  and  renewal  of  the 
dmrging  Bolutioiu  with  the  least  postible  trouble  or  kbour 
Euh  standard  butterv  is,  u  shovii  in  the  illuitration, 
formed  of  six  siiiall  cells,  Die<i8iiring  over  all  about  2ft.  Bin. 
by  SJiii.  by  1ft.  4in,,  each  cell  l»eing  divided  into  a  central 
|>ortiiis receptacle  locontainthe  carbon i>]cmont,indtvo outer 
reccpUclM  to  cotitniii  the  bwoziiic  elemutite.     The  eloments 


ars  arranged,  as  shown,  on  a  higher  level  than  the  bat* 
leries.  These  are  Stted  with  taps  and  indiarnbbcr  tubing. 
One  cask  ia  filled  up  with  water,  by  a  suitable  wut«rUp 
arranger]  ncai'  it,  and  then  two  gallona  of  otmng  s\i\- 
pburic  acid  are  [*oiirod  in  and  stirred  up.  The  other 
cask  ie  filled  u,u  with  the  depolarising  ftuid,  To  fill  the 
batteriee,  therefore,  all  that  is  a&ceeauy  ia  to  insert  the 
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arc  of  large  surface  and  uniisiially  thick,  so  that  they  Mldom 
roquire  renewing.  Each  i>oroii;i  cell  in  i^onnccted  together 
by  means  of  an  ebonite  |nije,  tcrniuatiug  outiJide  the  tank 
case  in  an  obotiite  tap  ana  gauge  glass  ;  so  arranged  that 
on  filling  the  {toi'ous  cells  with  the  depolarising  liquid  liie 
level  of  solution  is  at  once  seen  U[nn  glancing  at  the  gauge 


tube  and  n02z)e  tuto  the  batteries  and  turn  on  the  tap, 
the  gauge  in  front  of  each  battery  showing  the  height  of 
the  fluid-  To  empty  the  battery,  the  taps  on  the  batteries 
ai'o  turned  and  left  running;  the  Eiquid  drains  off  by  means 
of  an  catthonwaru  tiough. 

In  practice  the  depolariser  will  laat  for  a  total  run  of  If^ 
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g!j:^N.  Tliu  uuLui  i;ull«  cunt.iiniiig  the  p:inc  ulumtinls  are 
likunisc  connected  to  another  ebonite  pipe,  with  its  out- 
side ta)i  and  ^ugtt  glass  for  a  aimilar  pni'|>onfl. 

The  tines  are  sent  out  sjKciully  amitlgiimatod,  and  If  the 
current  ii4  not  allowed  to  exceed  Id  iiii]M;reG  they  will  not 
re<|uire  ro-anialgimiating. 

For  filling,  two  large  cmV^  (of  stoneware  or  specially 
prepared  linseed-oil  casks),  holding  from  six  to  40  gallons, 


huuiii,  n  Inch  in;ty,  if  iliwiietl,  be  sitruad  over  three  or  four 
days ;  but  the  dilule  acid  is  run  oil'  every  night  and  filled 
up  ng.hiii  freflh  in  the  morning.  The  whole  opi^nition  of 
omplying  and  charging  a  battery  takes  considerably  less 
than  half  an  hour,  and  can  bo  (loilfl  by  anyone  who  can 
turn  ti|)a  on  or  off  and  notice  tite  height  of  the  gauge  glass. 
Kach  standarri  of  six  celli  gives  on  ojien  circuit  13  volts, 
and  boH  a  total  internal  resistance  of  *30  ohm,  giving  a 
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maximum  currant  of  l.i  nmpciras  for  18  hours.  It  thU 
current  be  not  exceedotl  ihure  will  be  a  lotal  absence  of  all 
fumes.  Tho  dojioliLnsini;  solution  ia  very  chea.p,  ootting  but 
a  few  penc«  per  ealloti,  ami  can  b«  well  sold  at  a  ahilling  a 
gslloii.     One  gnlEoii  will  give  1,000  w&lt-bours. 

BesMles  the  ubote,  which  is  niaJe  for  ordinarj*  boUM 
lighting,  sraallor  si^ed  batteries  are  nude  for  16  volts  and 
G  amporos  ;  for  12  volu  and  4  amperes  ;  and  for  8  volts 
and  S  amperes.  These  are  siippIiwlotLhorin  cheap  caaeii,  or 
mora  ornat«  for  pUcas  when  they  will  be  in  sighU  Suitable 
outside  oniamcntal  cases  in  oakt  walnut,  or  other  fancy 
woods,  carved  or  plain,  iii-e  supplied,  wit-h  wrought  iron, 
or  dund  ooppor  and  bniae  stan'ulrds  to  carry  the  lampx. 

Tbo  obaap  form  can  be  placed  under  a  uibEo  or  in  a 
ctipbuard,  and  the  wirea  lea  to  brackets  wliich  hold  the 
incaiideeoent  lamps. 

A  still  smiLlIer  battorjr  is  mods  for  bedroom  night-light*, 
miners'  lamps,  etc,  capable  of  giving  about  2  c.p.  for  teu 
boura,  and  weighing  about  51b. 

The  first  coet  of  thue  battorioa  is  moderate,  being  about 
XI  a  colt,  so  ibiit  the  itutalUtion  of  what  may  be  tenueil 
an  ordinary  small  bouse — where  eight  or  1 0  lamjw  could 
bo  kept  burning  and  perhaps  up  to  12  or  15  wired — would 
be  tkot  more  than  about  £25,  including  batteries,  fittings, 
and  lamps.  In  the  case  where  a  small  arc  lamp  ia  reqiiirad 
and  whore  no  power  is  to  be  obtained,  thia  battery  ought 
be  very  useful.  In  Lhia  case  five  netoof  six  batteries  would 
be  require*]  in  Huries.  The  auostiun  of  coat  in  main- 
tenance has  been  gone  into,  and  it  is  m&intained  that  light 
can  bo  producecl,  inctuding  an  iLllovcaiico  for  labour  in 
filling,  solution,  reiiflwals,  etc.,  for  ,*gd.  |ier  lamp 
hoi  r.  The  cost  of  the  current  for  arc  lamp  works 
out  at  Id.  per  100-c.p.  hour.  Wo  are  not,  of  courae, 
in  any  way  able  to  gii:irant««  these  figures  oursalves,  but 
we  believe  that  one  of  the  grout  railway  comp,inieB  have 
taken  the  battery  to  experiment  upon  with  the   idoa,  of 


RECORDING  VOLTMETER. 


The  instrument  illustrated  herewith  ia  a  recoi-ding  volt 
meter,  which  is  adapted  for  Tteeping  a  record  of  (1)  the 
discharge  E.M.F.  of  accumnlators,  or  (2)  the  E.M.F.  on 
atiy  ordinary  circuit.  It  thus  fonns  a  means  of  checking 
tho  attention  of  the  attendants,  the  efficiency  of  ^0 
regulation  of  source  of  supply,  and  lastly,  tfao  condition 
of  the  battery  as  a  whole  can  H  8««li  at  a  ^ance  by  look- 
ing at  the  curve  formed  by  tho  noodle.     Further,  should] 


Jonos  Kid  llkir*  SocordiiiK  Voltmotcr. 

it  be  lUtod  by  the  coneumors  that  the  proper  E.M.F.  was 
not  supplied  on  any  date  or  timo,  the  curve  corresponding 
to  the  particular  period  may  be  referred  to,  and  the  whole 
question  settled  at  onco. 

The  apparatus  consists  of  a  core  dipping  into  u  uolenoid, 
connected  to  a  lever,  working  on  a  pair  of  Bup(>ortiiig 
pillars,  and  parallel-motion  connecting  rods,  which  slip- 
port  the  inking  needle.     The  ncodle  holds  a  supply 


CKAflCE.  ticiiiii 


BaeorditiK  Veltmetw. — Disgram  «f  Chsrg«. 


eomparLig  its  expense  with  the  present  system,  and  have 
filtod  a  c-iuple  of  svU  in  their  intins.  The  RysLein  Joes  awa.y 
with  the  nMessity  (or  plant  for  charging,  and  attendtince  ; 
aod  for  train  lighting;  it  has  the  aiivaiitaj^e  that  each 
carnage  can  have  \u  own  battery.  The  battery  hx<4  also 
been  Hpfilied  lo  nm  :in  olactriv  launch  of  about  1  h.pw  for  n 
geatleman  in  Chestor. 

There  is,  nf  cnurste,  no  intention  of  c»m|K!bing  with  largo 
instalbitionB  of  dynamos  and  engines,  hut  electrical  engi- 
neers have  always  foniK)  there  are  a  certain  number  of 
on-|uiriBS  for  snull  primary  battery  installations,  and  have 
ei/*.''n  been  n  mplnsied  .is  to  what  form  of  battery  to  r&com- 


blue  aniline  ink  in  a  small  reservoir.     The  registering  part 
consists  of  a  revolving  drum,   on    which   the   [taper  is 
fastened  daily,  tho  whole  drum  with  the  clockwork  which 
dnvoe  it,  lifting  out  bodily,  so  that  fresh  paper  may  easily 
be  put  on, 

Thp  diagrams  shown  aro  taken  from  actual  practice.  Th« 
straight  lino  diagram  shows  tho  form  that  nuy  b4 
expected  when  tho  colls  are  in  good  working  ortlcr,  while 
cither  curvK  will  show  the  result  when  the  cells  are  in  a 
bad  condition.  Tho  ohar^ng  curve,  when  a  gas  engine  is 
nscd,  also  indicates  bow  many  timos  the  ongtno  misses 
explosions,  whether  the  belt  sliiis,  attd  other  particulars. 
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nend.  In  such  cases  a«  we  have  indicated,  or  where  houaes 
ara  far  from  supply  of  (rls  and  an  electric  current  is  desired, 
it  seems  probable  that  toe  Weymerech  battery  will  afford  a 
solution  of  the  difficiilty,  Imtb  on  account  of  its  constancy 
and  the  simplicity  of  manipulstion,  for  installations  requir- 
ing tipto  a  total  of  1,000  c.p.  in  Incandescent  lamps.  Tho 
exnibition  at  Vict>ria<man8ion8  is  a  very  interesting  one,  and 
those  who  are  intere«t6d  in  the  future  development  of 
primary  battery  working  will  nodoiibt  visit  the  Weymerach 
Ubtcry  installation, 


With  IDS  volts  pressure  on  mains,  the  current  usod  in 
the  solenoid  is  only  about  08  am[)ere.  The  instrument 
is  manufactured  by  Woodhouse  and  Rawson  Unitod, 
and  was  designed  by  Messrs.  Reginald  J.  Jones  and  U.  E. 
Hal),  and  has  been  working  well  for  nearly  a  yaar. 


Appointment. — Wc  soo  it  is  snnouncol  that  Dr  It.  M. 
U'almslay  has  been  auixiint«d  professor  of  electrical  engl>j 
iidoring  iu  the  Ueriot- Watt  Colle|;e,  I^dinburijh,  ' 
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IMPORTANT  NOTICE. 


We  may  ottojiorAaily  Jolloio  the  lead  of  our  Ameriean  OonUm- 
f&rariei,  eipeciailr^  when  tlwif  fioiiif  oui  a  tttvic^aiU  tuay.  77(«y 
art  not  fcacfttnani  in  atkin^  thtir  frundi  to  do  all  they  cwi  fur  the 
icrJ/arc  of  t/w  paper.  We  a^  our  /rietKJa  to  rtmemh«r  nt.  No 
paper  that  VH  htWHf  ever  rtfxttt*  Sxibteribert  or  Adverti*ert,  Sor 
At  iM ;  in  fact,  w  invitt  them,  beiievitig  that  Iht)/  tnii  get  fntl 
vxhteftur  thttr  mofwy. 

Spttimen  eopUt  of  the  paper  unU  be  tent  on  rcoueif. 


AHBBICANS    IN    CONVENTION. 

The  report  of  the  National  Electric  Light  Associa- 
tion convention  held  at  Kansas  City, on  Feb.  11,12,  ]  3, 
and  14,  occupies  a  large  jiart  of  the  Americtui  techni- 
oal  press.  It  ia  impossible  for  ns  to  give  s  full 
report  of  tlie  papers  read  and  discussed,  and  we 
have  taken  this  opportunity  of  referring  to  them 
Bomeiivbat  generally.  It  will  be  found  that  our 
American  cousins  are  vei^  utilitarian  in  their  \-iowa : 
their  chief  aim  at  these  meetings  and  iu  the  papers 
and  in  discussion  eeems  to  be  to  arrive  at  improve- 
mentB  in  practice.  We  in  England  are  ofttimes 
too  prone  to  laugh  at  the  rough  and  ready  methods 
pursued  in  America,  and  to  point  out  that  our 
practice  in  many  things  if?  highly  superior,  and, 
porhapB,  more  elegant  and  safe,  than  that  pursued 
across  the  Atlantic,  but,  as  a  rule,  while  we  on  this 
side  are  procrastinating  and  waiting  the  time  when 
all  things  shall  be  perfect,  the  Americans  make 
the  beet  of  what  they  have,  and  are  hard  at 
work.  There  is  no  doubt  whatever  that  all 
the  booming  of  the  Americans  is  due  to  the  ex- 
traordinary rapid  progress  of  all  that  concerns 
electric  tight  and  electric  trausmission  of  power. 
We  freely  admit  their  insatiable  energy,  their  willing- 
ness to  find  any  amount  of  dollars  provided  there  is 
the  slightest  chance  of  seeing  Eome  return  for  their 
investment,  but  they  cannot  wait — their  motto  liccms 
to  be  to  go  ahead ;  and  bo  while  we  here  have  been  con- 
tent to  think  much  of  the  h'ghting  of  half-a-dozeu 
mills,  they  think  no  more  of  the  lighting  of  half-a- 
dozen  towns.  This  is  lighting  by  means  of  arc  lamps 
and  distributing  by  rnenns  of  overhead  wires,  the 
simplest  of  all  arrangements.  We  must  not  forget 
also  that  the  industry  has  not  had  to  contend,  to  so 
great  ati  extent,  with  so  keen  a  competitor  in  arti- 
ficial illumination  in  America  as  gas  is  to  the  indus- 
try in  England.  In  America  gaa  is  either  very  dear 
or  has  not  been  introduced  into  many  of  the  new 
towns,  thus  leaving  the  field  of  operatione  pretty  open. 

According  to  the  report  of  the  coomiittee  to 
petition  Congress  for  the  abolition  of  duty  on  copper, 
we  are  told  that  at  the  time  of  the  last  convention — 
viz.,  August  6th,  1889 — the  capital  invested  in  the 
electrical  industries,  estimated  from  statistios  then 
collected,  was  not  less  than  276,000,OOOdolB. 
This  sura  representing  mainly  electrical  apparatus 
and  electric  conductors  for  the  supply  of  238,000  arc 
lamps  and  2,700,000  incandescent  lamps,  in  all 
which  apparatus  and  conductors  copper  is  an  indis- 
pensable and  chief  material  We  can  easily  see,  then, 
how  desirable  it  is  to  the  industry  in  America  that 
there  should  be  no  duty  on  copper.  There  seems  to 
be  a  general  feeling  that  the  committee  will  ba 
successful  in  their  work.  Another  report  is  on  a 
subject  quite  as  interesting  on  this  side  of  the 
Atlantic  as  in  America.  It  was  that  of  the 
pommittcc    on    ataudardising    of   potentials.     Th^ 


report  refers  more  directly  to  the  practice 
in  America  eo  far  as  regards  electric  traction,  and 
as  a  epeoiol  paper  on  this  subject  was  read  by  Mr. 
Spro^c,  the  discussion  was  not  taken  npon  the 
report,  but  upon  bis  paper.  Another  question  which 
was  productive  of  a  good  deal  of  discussion  was  tho 
report  of  the  committee  on  harmonising  iasiirauce 
and  electric  lighting  interests.  This,  again,  is  an 
exceedingly  interesting  question,  and  perhaps  more 
£0  in  America  than  in  England,  although  oiu*  readers 
are  pretty  fully  acquainted  with  the  fact  that  if  the 
insurance  companies  In  England  do  not  vrorh  quite 
bumouioosiy  with  the  electric  light  companies,  the 
harmony  is  very  much  greater  than  it  is  in  Ameriun. 
It  nmst  never  be  forgotten  that  it  is  the  insurance 
companies  that  have  to  pay  iu  case  of  an  accident, 
and  while  that  is  the  case,  electrical  companies  are 
hound  to  look  nith  a  certain  amoimt  of  leniency 
upon  the  ruteii  and  requirements  issued  by  the  iii- 
•oranoe  companies  for  guidance. 

Among  the  practical  papers  rend  and    discussed 

I  wftB  one  by  Mr.  Woodbury  on  the  construction  of 
oentral  stations.  It  is  doubtful  if  any  general  rules 
can  be  laid  down  for  guidance  in  this  direction, 
inasmuch  as  the  site  for  a  central  station  will  in 
itself  frequently  require  a  certain  procedure  to  be 
carried  out.  A  portion  of  the  question  is  of  coii- 
siderable  interest.  Wherever  we  have  heavy 
machinery  it  is  necessary  to  have  very  solid  founda- 
tions. The  foundations  should  be  constructed  in 
each  a  manner  that  the  vibration  horn  the 
machinery  should  be  conducted  as  little  as  possible 
to  the  walls.  In  some  cases  a  distinct  space  is  left 
between  the  foundations  for  the  walls  and  the 
fNmdatious  for  the  machinery,  and  trials  have  been 
made  to  interpose  material  to  take  up — if  we  may  be 
80  allowed  to  term  it — the  vibration.  The  most  im- 
portant point  in  Mr.  Woodbury's  paper  perhaps  wns 
that  relating  to  the  insolation  of  the  louudatiun»  from 
adjoining  structures  or  from  the  earth.  Papers  wore 
read  by  Mr.  F.  E.  Sickles  on  "  The  Steam  Engine," 
and  Mr.   G.   IT.   Babcock    on   "  The    Economical 

-Generation  of  Steam  for  Electric  Light  Stations." 
Reference  was  made  to  the  Vienna  installation  of 
Messrs.  Crompton  and  Co.,  in  which  eight  Babcock 
and  Wilcox  wat<:r  tuhe  boilers  arc  employed,  when 
it  was  stated  that  77'99  per  cent,  of  the  indicated 
horse-power  was  delivered  in  electrical  borse-power. 
The  engines  used  are  WiUaus  direct  high-speed 
engines.  The  papers  brought  out  the  peculiar 
requirements  of  ch-ctric  light  stations  for  boilers 
and  engines.  A  paper  on  a  somewhat  simitar 
>pie,  only  of  a  more  general  character,  was  that  of 

^Mr.  Field,  the  title  of  whose  paper  was  "  The  De- 
velopment of  Generating  Stations  for   Incandescent 
jight  and  Power."    Other  papers  were  read  on  "  A 
System  of  Station  Accounts,"  by  Mr.  T.  C.  Smith  ; 
"  C09t  of  Products  to  Central   Stations,"  by  Mr. 


A.  J.  Do  Camp  ;  "  Nine  Years  with  the  Arc  Lamp," 
by  Mr.  Law  ;  "Carbon  Tests,"  by  Mr.  Peck  ;  while, 
Mr.  Pope  read  a  paper  on  "  How  our  Paths  may  be 
made  Paths  of  Peace  ";  and  Prof.  Elihn  Thomson  on 
"  Safety  Devices."  It  will  be  seen  that,  as  we  have 
said,  those  papers  all  have  a  more  or  less  direct 
bearing  upon  the  practical  part  of  the  indostry. 
Then  came  other  papers  which  we  shall  attempt  to 
give  at  some  greater  length.  One  of  these  we  refer, 
to  in  this  week's  issue,  Mr.  Sprague  on  "  Electricity 
as  Applied  to  Stre«t  Railways."  Mr.  Sprague  is 
well  known,  and  has  had  a  great  experience  in  this 
direction,  and  a  large  number  of  the  electric  railways 
in  the  States  are  running  under  his  system. 

We  have  nothing  in  England  that  corresponds 
to  these  electric  light  conventions  in  the  States. 
Our  Institution  could  hardly  take  up  the  bosinesa 
questions  relating  to  central  station  management, 
although  they  are  of  the  greatest  importance  in  the 
success  of  electric  lighting  operations.  We  may 
have  the  best  dynamos,  the  best  motors,  the  best 
transformers,  or  the  best  engines,  hut  unless  the 
business  is  carried  out  upon  what  may  be  termed 
the  best  commercial  footing,  success  is  impossible. 
In  England  we  have  perhaps  made  too  much  of 
scientific  success,  in  America  they  probably  have 
made  too  much  of  what  may  be  termed  purely  com- 
mercial success,  but  in  the  long  run  the  latter  is  of 
greater  importance  than  the  former.  If  a  company 
is  a  commercial  success,  and  pays  the  shareholders 
good  dividends,  neither  the  shareholder  nor  the 
public  are  going  to  trouble  themselves  to  enquire  as 
to  whether  that  company  owns,  or  does  not  own,  the 
very  best  machinery  in  the  market.  It  has  con- 
clusively proved  to  them  that  they  own  a  sufiicieutly 
good  machino  or  a  sufficiently  good  system  to 
warrant  a  continuation  of  their  labours.  The  forma- 
tion  of  an  Electrical  Trades  Section  in  the  Loudon 
Chamber  of  Commerce  was  a  step  in  the  right  direc- 
tiou,  and  it  may  he  pOBsible  that  this  section  will  he 
able  to  do  as  much  good  for  the  business  port  of  the 
industry  as  the  convention  we  have  referred  to  in 
America. 


CORRESPONDENCE. 


GOAD'S  &n!fERS'  LAMP. 

To  THE  EorroR  of  the  Eleltbicai,  Engineer. 

Sir, — On  readioc  Mr.  Coiul's  tetter  in  your  current  issue 
in  reply  to  mine  I  inink  bo  hiu  dune  himaolf  no  good  by  his 
personal  allusioiia  to  me  or  bia  giutuiUiui  sneers.  I  feel 
coiniiellfid  to  reply,  but  will  bo  as  brief  as  possibla  I  am 
uot  uu-aro  that  I  nm  n  bittatic  (ju  per  his  opening  para- 

Sipb),  I  am  DOl  the  iron  battery  man  (tbat  wu  Mr.  A.  R. 
[inett,  I  think),  I  hare  no  intcrcat  in  any  secondary 
battery  JiyRtem,  I  am  not  one  of  ttio  fli>in|ipoint«(l  rivnU.  I 
am  ooty  au  alectric  light  contractor  And  maker  of  otoctric 
colliery  rignala.  My  work  is  princiiiall)-  for  colliery  mon, 
and  tbis  wilt  erplain,  1  think,  all  that  Mr.  Coad  tries  to 
create  a  laugh  about.  "My  nuihoritios  for  lamp  weight 
shouhl  he,"  (itc,  &ro  the  men  who  oro  mponsiblo  for,  and 
have  almost  daily  to  inspect  the  underground  workmgt, 
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etc.  I  do  not  care  to  tnentioii  names,  for  roasorK  oltvioue 
t«  most  business  men.  In  return,  7  -isk  Mr.  Coul  for  his 
authority  for  a  Btat^tmont  which  sortainiy  only  those  well 
knowing  colliery  ownen  persotinlly  or  by  buuneaa  relations 
can  truly  make,  ihit  "  every  colliery  owner  first  considers 
the  BAfety  of  the  minersi  and  his  pro|>ertv  ;  [>rice  it  of 
eecoadary  importun^c."  My  experience  on  thia,  like  other 
mattoTB,  romitKla  me  that  the  mtllennium  has  not  yet  come. 
It  iB  one  thing  to  etudy  in  one's  own  sanctum,  anoth'T 
to  come  in  contact  witb  the  men  we  write  about. 
But  let  Mr.  Cood  imtk<;iiie  hiniEolf  a  colliery  owner, 
then  ask  and  answer  the  i^iiestion  :  "AVill  I,  though 
scarcely  able  to  paj-  my  way  now,  ureatly  increase  my 
expenditure  for  fear  an  oil  tump  migiit  pnHsibly  ini[ient 
otaer  lives  anri  toy  own  property."  8ume  men's  oonsciences 
wouM  answer  "  Be  first  jutt,  then  humanitarian,"  but,  of 
eonno,  these  are  an  inferior  order  of  beings.  The  lens  I, 
of  counte,  unite  understand — my  former  remarks  ware 
intcndod  to  elicit  an  explanation  from  Mr.  Cood  hinwolf. 
Lcuscs  are  wall  eiiongn  in  their  way,  but  thoy  do  not 
increase  light  any  more  than  a  fnnnel,  say,  Cin.  at  the  top 
iin.  nt  the  )»>ttom,  riicreuses  a  pint  of  water  pourei  into 
It — it  merely  increaaas  the  force  of  the  eti^oam.  Wo  know 
bow  a  lens  merely  makes  the  light  that  would  falll  on,  say, 
20  square  feet  fall  nn  one  with,  of  ronnte,  ;;reAler  intensity. 
Tfaereforo — and  aUo  because  lotisua  can  as  woU  be  adapted  to 
an  oil  as  an  electric  lamp— his  (Mr.  Coad's)  10-c.p.  lamp  la 
only  a  genuine  k  c.p.,  and  my  figures  re  oi!  stand   un;isaailed. 

Thea  Koondary  biLttorios  woif;hinK  91b.  in  place  of  ])ri- 
mary  SJlb.  Wh<it  would  Mr.  Fitzji«rald  or  Mr.  t'itkin  nay  1 
I  have  had  ihu  pleasure  of  seeing  both  these  gentlemen's 
Um|ts.  They  weigh,!  believe, about  4lh.  for  thcgennino  i  c.;>. 

Ill  conclusion,  1  have  no  ill  wish  whntuvor  to  Mr.  Cwnl ; 
on  the  contrary,  if  I  am  iricludecl  in  his  invitation,  I  shall  be 
glad  to  call  when  next  in  London,  and  shtiiM  bo  only  ton 
happy  to  do  anything  ihat  might  bo  to  our  mutiui!  advan- 
tage.— Votii's,  oto..  A.  W.  Bkm.vilTT. 

Loods,  March  3,  1890. 


ELECTBICITY    AS    APPLIED    TO    STREET 
RAILWAYS.* 

BT  nUNE  J.  SpRAUUB. 

From  8  a,iB.  to  •  p.m.,  a  period  of  13  honra.  21  regiilftr 
tra.in»  leave  tbe  Jwtoy  City  Station  of  the  Peutisylvania 
road  to  nin  through  to  rhilailclphia  ;  1 3  of  these  make  but 
one  or  two  stope.  Tho  iMiaiico  make  more  or  Ifuw  »to[Kt 
according  to  the  runnina;  acheilule.  In  addition  to  theiie 
there  are  a  number  of  local  trains  sorving  way  etutious. 
Ti^ng  tho  through  traina  only,  and  allowing  an  average 
of,  s«v,  iivE  cars  to  a  train,  there  are  in  the  13  houra  about 
lO^'^  tfii-oiigh  ears  des|)atched  from  .leriiey  City,  or  ut  the 
rate  of  one  car  every  7  J  minutes,  and  uf  the  through  trains 
itot  making  over  ono  or  two  stops  ibcro  would  bo  one  every 
13  minutes.  We  will  suppose  an  additional  cxjrroM 
trjtck  has  been  built,  leaving  the  distuitco  about  what 
it  ia  now,  say,  90  miloa,  but  that  the  grades  have 
been  eased  and  the  worst  curves  rectified.  For  the 
pmctical  puriwaes  of  this  p?[)cr  1  will  consider  that  the 
road  is  level,  that  the  can  are  to  be  dottpatcliod  in  two-car 
UTiita  on  a  perfect  1)lr>ck  system,  and  to  run  thmiigh  to 
Pbilwlelphia  with  nut  morf  tlian  one  stop,  at  fixed  inter- 
vals, an<l  at  a  high  average  rate  of  a|>eo<l — say  GO  milos  p«r 
hour.  In  the  ftyctemK  that!  would  projiofle,  piiicticaHy  that 
with  which  1  expiirimented  »ome  years  ago,  slight  grades 
would  Di»ke  little  diiTerooce  in  tbe  gcncml  result,  e^iecially 
if  the  grade  parcontago,  if  expressed  as  a  whole  nnmuer,  did 
not  exceed  the  (jnittient  of  tho  tr.iction  in  jtonnds  per  ton 

divided  by  20  i  because  when  (:=        where   f  =  traction   in 

pounds  |)er  net  ton  and  «  =  gradc  percentage  cxpr^isaod  as  a 
whole  Dumlicr,  tho  work  uf  traction  and  of  lifting  are  eijiutl. 
ForexamplG.GUpposef  =  101  b.  and  c  =  A  per  cent,  ami  that  wo 
bad  on  Li  Jouble track  oneunilcomingdowntbc  grade  and  the 
other  iutc«iidingit,  bothat the  samespeed,  Then  gravity  would 
be  supplying  junt  enough  jwwer  to  propel  the   car  on  the 

*  Abatrattwl  Troni  u  |)«pcr  read  bvf^ra  tl)«  CunvcntinQ  of  the 
Hfttivaal  EImIrc  Ug,]**-  A*eoai*iion  >t  Xftatas  City. 


doftTi  gTiido  at  a  tixod  speod,  and  enough  power  to  supply 
the  lifting  itkI  traction  work  of  tho  other  car  would  have 
to  be  ftupplied,  which  would  be  just  ths  amount  required  to 
propel  both  cars  en  a  dea<l  level. 

Suppose  the  grade  to  exceed  the  ratio  expreued  above, 
then  the  car  on  the  down  grade  woulrl  have  an  excess  of 
falling  energy,  and  this  could  be  used  in  accelerating  the 
B(>eed  of  the  car,  or  on  the  brakea,  or  it  could  be  used  by  a 
process  of  teconverston  for  the  purpose  of  supplying  at 
^ho^t  range  part  of  the  extra  energy  required  by  the  ascend- 
ing train.  Just  bow  this  can  be  done  is  pretty  fairly  under- 
stood by  electricians,  but  I  will  touch  upon  it  a|^:un,  because 
it  is  a  feature  of  vital  importance  indet<rminiD?the  matter 
of  motor  control  in  a  lai-ge  system  such  »«  we  are  now  ooa- 
sidering,  and  because  it  iilustrutesonaof  the  moat  boautiful 
features  of  this  method  of  convertine  energy.  Xo  matter 
whether  a  machine  be  used  for  a  motor  or  a  dyoano, 
whether  to  convert  mechanical  energy  into  electricity  or  the 
reverse  an  armature  develops  an  electric  ppossure  or  poten- 
tial which  is  dependent  upon  ita  speed  and  tho  effective 
strength  of  t^a  magnetic  field  in  which  it  is  used.  If  this 
field  IS  in  shunt  i-elation  to  tbe  armature  and  in  connection 
with  the  track  circuit,  we  have,  by  any  of  tho  wolt-known 
methods,  a  meiuiM  for  independently  varying  the  strength 
of  that  Held.  When  such  a  machine  is  geared  to  a  c^r,  it 
can  either  drive  the  car,  acting  as  a  motor,  or  ho  driven  as 
a  dynamo,  and  in  connection  with  any  other  similarly  con- 
nected motor,  or  the  central  station  generators,  will  form 
an  electrical  couple,  either  of  which  may  bo  driven  by,  or 
drive  the  appamtus  to  which  it  is  connected.  If  the  couple 
thus  established  is  between  the  motx>r  and  the  central 
«tAtion  dynamo,  we  have  at  one  end  a  machine  driven 
by  a  constant-sjioQd  engine  and  generating  an  approxi- 
mately constant  E.M.F.,  and  at  the  other  end  a  machine 
of  greatly  varying  speod  and  with  facility  for  increas- 
ing or  diminishing  the  E.M.F.  which  it  geEieiates.  Th« 
result  is  an  electrical  differential  which  will  establish  a  cur- 
rent between  the  two  in  one  direction  or  the  other  accord- 
ing OS  the  pressure  dovelopod  by  tho  motor  is  lower  or 
greater  than  timl  dovetupeil  at  the  generating  station,  li 
the  pressures  are  eijual  no  current  will  {inss.  If  the  couple 
consists  of  two  muloi*n  thus  connected,  then  we  have  two 
uppai'atuses,  each  uf  which  is  generating  a  variable  E.M.K., 
and  there  will  be  a  cuiTent  between  tneae  or  not  accord- 
ing to  their  relative  electrical  pressures.  A  largo  sys- 
tem is  tied  together  in  tho  most  intimate  manner 
IKMsible.  Tlie  traukit  are  cross-cunnocted,  the  over* 
lead  conductors  cross  connected,  and  you  would  havo, 
in  effect,  what  would  i;oiTe.spoiii:I  to  two  largo  pianos 
t>efore  which  was  moving,  at  varying  speeds,  a  number  of 
independent  imit.9,  theso  two  planes  kept  at  a  fairly  con- 
stant potential  by  mcan«  ol  the  generating  station.  All 
motora  starting  running  on  a  level,  or  ascending  a  grade, 
would  bo  requiring  currents.  All  motors  running  on  a 
down  grade  with  just  that  velocity  which  the  force  of 
gra\Hly  would  give  them  would  require  no  current,  and 
motorsninningondowngnwlesofgrentor  percentage  than  it 
required  to  giro  them  (loworfor  traction,  or  motors  slowing 
down,  would  be  generating  currontA  to  aid  in  the  gouensl 
supply.  No  other  ayatom  of  distribnliftn  can  by  any  possi- 
bility have  this  very  remarkable  interchange  of  energy. 
When  running  ut  n  jmiticnlar  s|>ocd  a  slight  movement  of 
a,  regulating  handle  would  make  the  motor  receive  from  or 
';ive  to  tbe  tine  currents  in  any  desired  quantity.  Tbe 
braking  power  of  a  motor  tbuj  acting  as  a  generator  is  very 
puwurful  and  tbe  most  pijrfect  imaginable,  because  unlike 
the  ordinary  method^,  tne  brake  docs  nftt  operate  if  the 
wheels  stand  f>till,  the  very  essential  of  the  braking  opera- 
tion leipiiiiiig  the  wheels  to  turn.  It  is  a  well-known  fact 
that  the  most  eflcctive  braltewurk  is  when  tbe  wheels  do  not 
skid  upon  tbe  track,  but  when  they  are  Inriiing  under  the 
pressure  of  the  brake;  and  conlmry  to  the  ordinary  braking 
proclico  the  energy  of  tho  electric  train,  instead  of  b<iing 
thrown  away  in  the  form  of  boat  aud  using  up  our  wheels 
and  brakeefaoes,  can  be  maile  useful  in  the  propulsion  of 
other  trains.  1  have  tried  this  method  of  braking  with  such 
a  degree  of  refinement  that  a  heavily  loaded  car  would 
creep  on  a  down  grade  at  a  iiace  so  slow  that  an  egg  ceiiM 
be  put  under  the  wheels  and  cni.>*koil  and  re  iiovcd  'mEito 
the  wheel  would  jiaso  over  it. 


HftTiBg  thttB  touebsd  upoo  the  cba»ct«ristic«  aueh  m  I 
would  propose  for  a  rftilway  sjsteto  of  thU  kind,  let.  us 
remime  the  oonnderation  of  our  propoeed  line  betwwui  New 
Yorfcuid  PbiUdelphia,  and  try  to  form  soma  id«»  of  Lhe 
tBlectric&l  pressure  which  would  be   required,  the  •ervicti 
which  could  be  demanded,  Uie  number  oi  cxn  which  could 
be  handled,  the  epoeda  which  could  be  maintdUDed.  and 
the  number  of  stations  which  would  be  required  to  operate 
the  statioiu.     We  will   auume    for   the  purpose  of  this 
inve«tigatian  an  orerheod  conduetor  in  the  form  of  a  toltd 
rod  lin.  to  diameter  over  ea«h  track,  or,  if  you    |>teaae, 
.  ft  smaller  rod  over  each  track  and  a  tnain  conductor  making 
up  the  equivalent  capoei^  proposed,  and  a  tnek  of  equiva- 
lent opacity.     I  lake  this  arbitrary  sii:e  because  it  is  con- 
veoiaat  for  the  purposes  of  our  calcuUtiona,  and  because  it 
bUs  well  within  the  limit  of    expenditure    which  euch  a 
liljrstnn  would  warrant,     For  inBtanco,  the  AiDoncan  Bell 
Talepbooe  Company  baa  a  line  of  lonK^liatance    telephone 
Lwires  rounding  from   New  York  to  Boston,  a  distance  of 
fkbout  300  loilcs,  nearly  three  and  a  half  times  the  distance 
whfch  we  are  considering.     On  these  poles  are  about  70 
wires,  each  of  No.  13  copper.     The  aggregate  area  of  those 
:voiiductors  is  over  800,000  circular   milU,   and  the  total 
tweif^t  of  copper  on  this  line,  which  is  u.<)ed  simply  for  tele- 
tphonk  purpoees,  is  about  40  per  cent,  more  than  the  weight 
fat  (wo  copper  rods  an   inch,  in  diameter  running    from 
New  Vork  to  Philadelphia.     If  the  invtntmenl  is  a  rea9on> 
able  one   in   the   telephone  Rystem,  cannot  we  certainly 
consider  it  a  reasonable  one  in  that  larger  field  of  the 
transmission  of  |»wci  of  which  vo  are  now  fi|)eaking  T 

A^  I  have  stated,  of  the  number  of  trains  which  in  13 
hours  leave  Jersey  City  for  I'hilndol|jbia,  1*2  usually  make 
Oiily  one  or  two  etoiM.  Allowing  60  curs,  this  would  be 
about  one  car  every  13  minutes.  This  interval  of  13 
minvtea  is  nearly  as  short  ns  would  he  desirable  between 
cars  nittiitng  at  nn  avccagu  ejieed  of  a  mile  a  minute,  no 
..naUer  how  perfect  the  block  system,  and  it  would  be 
ry,  imesibly,  to  run  these  cars  in  double-car  units. 
tWe  will  assume  fur  our  piirpo.'vun  the  size  of  a  car  such 
ta  used  on  the  elex'iited  road  o(  liruoklyii  Bridge  in 
lew  York,  which  wnuld,  with  motor  and  passengers, 
weigh  from  20  to  25  tons,  or  a  total  of,  say,  .^0  tons  for  our 
noit.  The  formula  to  dotermino  the  size  of  conductor  for 
a  xingle  transmission  of  car  is 

evp 

where  n  ~  tbo  nimiher  of  hotsB-power,  I  the  distance  in  feet, 
E  the  potential  at  the  motor,  r  the  fall  in  potential,  and  p 
the  comroorctal  ofBcioncy  of  the  motor.  If  wo  assume  the 
station  siuiated  in  the  middle  of  the  line^tbat  is,  at  the 
best  point — and  the  work  divided  etjually  at  the  middle 
section  on  eucb  side,  then  L  being  the  length  of  line  we 
have  the  foimula : 

,,^_1566NL 
4erp 
This  will  be  practically  the  same  if  the  work  is  distributed 
over  the  entire  line. 

If  more  thmi  one  station  is  used,  then  tbo  fonnula  will 
Iteoome 

M      1 5666  vt  L 

that  is,  the  sise  of  the  conductor  would  vary  inversely 
as  the  sc)UArc  of  the  number  of  statiuns,  if  properly  dis- 
tribute<t.  V  may  be  expressed  as  a  fraction  of  £,  and 
l-^r  prutical  ptiqKMes  wo  will  lot  V=  l-'J  of  E  and  P  such 
that 

i5^=16«0O, 
P 

that  is,  P»about  93  percent.     Then  we  have 

37800  nL 


0M=. 
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which  may  be  expressed  thus,  that  tbo  size  of  the  wire 
varies  inversely  as  the  square  of  tho  product  of  the  number 
of  sutions  nnd  the  E.M.r. 

Wema>-  alno  note  that  with  any  fixed  vite  of  conductor 
I  he  B.M.r.  and  the  number  of  sutions  vary  inversely,  a 
somewhat  imporuuit  fact  to  remember. 


We  have  another  formula,  one  for  the  power  required  by 
a  moving  ear,  which  is 


"■--^""CU)- 
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where  tr^the  weight  in  not  tons,  m  the  mile^  per  hoar, 
e  the  percentage  of  grade  expressed  aa  a  whole  number,  and 
/  tho  traction  m  pounds  |>er  net  ton. 

As  I  ba%'6  stated,  we  will  assume  in  this  formula  that  e 
equiUs  £ero,  a  consideration  in  which  I  am  justified  in 
express  service  on  a  road  of  the  character  I  have  outlined, 
with  the  relation  of  grades  and  traction  given,  and  with  the 
method  of  braking  I  have  described.  Our  formula  would 
then  become,  using  101b.  per  ton  as  our  average  traction, 

which,  substittit«d  for    n  in  (he   distribution   formula, 

gives  us 
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or  substituting  for  L,  53S0  d,  d  being  the  niunber  of  miles 
between  stations, 

/>w     5322240tcinL 
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We  have  assumed  for  oor  condtwton  two  rods  an  inch  in 
diameter,  and  that  the  rail  has  the  same  resistance.  Hence 
substituting  for  C  M  its  value  3,000,000,  we  have 

2-66U2«>wd 
— » 


R. 


^ 


or 


E= 


1-631 
S 


It  will  be  noted  that  m,  »c,  and  d,  that  is,  number  of 
miles  per  hour,  weight  bundled,  and  distance  over  which 
o|>oratod,  arc  all  alfocted  in  the  same  way.  Hence,  with 
any  value  of  K  and  S  we  can  vary  tho  relative  valnes  of  to, 
m,  and  d,  so  long  an  we  do  not  disturb  the  product.  That 
it,  we  can  tialve  tho  niimbor  of  miles  And  double  the  speed, 
or  double  the  disUnct-  iind  halve  tho  nuining  spood,  keep- 
ing the  weight  hauled  the  &amc,  and  so  on.  For  tho  total 
woight  we  can  substitute  the  weight  of  each  unit,  <:,  and  the 
number  of  unit«,  b,  thus  making  the  formula 

•^ g —  •Jmbe4. 

For  the  line  proposed  i/  ^  90,  and  we  have 


H 


K  = 


15.&6 
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Taking  our  unit  of  two  cars  of  50  torn,  the  time  intervals 
between  them  aa  10  minutes,  and  60  miles  per  hour  as  the 
mean  speed,  we  have  on  the  whole  system  IH  acti^'c  units  of 
two  axTs  each,  and  mb cm 51000,  which subetituted  in  our 
formula  is 

3616 


e  = 
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which  means  that  with  one  station  in  the  middle  the  poton- 
tial  at  the  motor  farther  from  tbo  station  would  be 
3,616  volte,  and  near  tho  station  one-nintJi  higher.  Can 
we  handle  it  1  Tee,  in  time,  hut  perhaps  not  yet.  Xur  is 
there  any  necessity  for  doing  so ;  for,  if  we  increase  the 
number  of  stations  and  go  to  a  tbroo-wiro  instead  of  a  two- 
wire  system,  makine  the  track  the  balance  circuit,  we  woiilrl 
have  motor  potential  as  expressed  by  the  following  table  : 

Stations.  Motor  potential. 

Number.                  Miloe  ajjart«  3-wire,            3-wire. 

I                              —  3,616                1,808 

3                             M  1,808                  904 

3  SO  1,306                603 

4  93^  904                  483 

which  last  brings  us  down  to  ordinary  street  ear  practice, 
which  is  onlr  the  b«|^niiiDB  of  what  will  be  done  iit  the 
offoctive  handling  of  potantuis. 

So,  after  all,  it  does  not  mvm  such  a  serious  electrical 
problem,  and  certainly  not  one  to  shrink  from. 

We  can  in  another  way  illustrate  tho  induence  of  the 
positiou  and  utunber  of  stations  and  the   patential  uaad. 
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Suppose  we  bad  a  station  at  Jarsoj  City  to  supply  the 
entire  lino  -ig  a  corbuiii  potoitti&l  over  a  conductor  of  (be 
reqiured  size.  If  the  station  be  moved  to  the  coiitre,  the 
weight  of  copper  necosaary  is  only  one  quarter.  Use 
two  Btattoni  proporly  spaced  and  iha  weight  it  quitrtcred 
again.  Doubw  the  potential  aud  the  weight  is  (urther 
quarterod.  Now  iwe  the  three-wire  »y»t«m  and  the  weight 
U  ftgain  qaartered.  So  that,  by  tliOKO  vt^ry  eimulc  pro- 
eouas,  tb«  original  weight  has  been  reduced  gj^tti  of  the 
Driginjtl. 

I  do  not  think  I  need  to  point  out  further  the  value  of  a 
proper  determination  of  electrical  values  in  a  problem  of 
this  character. 

We  see,  then,  that  the  suppositioiis  case  is  well  within 
the  ninf^o  of  poRsiliilitiss.  A  60-mile  exprose  service  every 
10  miniitoa,  tastoad  of  10  to  a  45  mile  aerrictt  every  hour, 
would  rerolutionise  travel.  Of  the  comforte  of  ftucb  a 
mode  of  travel,  I  need  not  speak.  That  it  will  in  the  not 
very  distiuit  future  be  a  Eact^  I  know  you  all  agree  with  me 
in  hoping  for. 


7. 


SOME  POINTS  IN  DYNAMO  AND  HOTOB  DESIGN.* 

BY     W.     a     KSSON,     MEMBER. 
(Coniinvtd  fn>m  page  t7^i.) 

4.  Ratio  of  AjuuruBiG    8ictioh  to    FieL]>-MAONET 
SicnoN. 

In  the  early  daya  of  dynamo  de8i);;ning  the  crosa-eectioD 
of  the  armature  core  in  cylinder  mucliiiieis  wtis  very  small 
in  proamnion  to  that  uf  the  fiuld-magnet^,  the  copper  in  the 
annaturowasexcessiye.andtbeair  gapcerreepottdinglyttreat. 
The  reeolt  was  an  induction  no  greater  ilia.n  in  modern 
uachinee,  but  an  enormous  sira,y  Geld.  In  tbe  machines 
made  by  my  firm  six  years  ajjo,  lie  section  of  the  armature 
core  wad  about  one-third  of  the  fiectioit  of  the  magnets,  the 
latter  being  of  wrou^^ht  iron.  I  may  aiy  thesQ  macliitieK 
anticipated  Mr.  Swinburne's  latest  notions,  inasmuch  a?  the 
Hin.  armatures  of  those  days  wore  loaded  to  25,000 
ampere-turns.  The  first  great  improvement  consisted  in 
doubling  the  iron  and  halving  the  copper,  a  machine  so 
modifica  gi^nng  about  the  same  output,  but  with  less  heat- 
and  leas  sparking,  and  requiring  less  magnetising  forre, 
e  got  the  same  output  for  two  reasons :  tirst,  tho 
deoreaMd  magnetic  restsUnco    resulted  in  an  increased 

Ltotal  induction  j  secondly,  of  this  induction  a  far   higher 

^'proimrdon  was  uti!i.ied.  The  ratio  of  the  armiktnre  eectiou 
te  the  magnet  section,  when  modified  at  above,  stood  st  66  ; 
but  wc  wont  much  beyond  this  in  increasing  the  iron  in  the 
armature,  lindingth.it  we  obtained  for  every  increase,  keeping 
the  air  gap  the  same,  an  increase  in  tho  induction.  The  latter 
wue  tiut»  of  course,  in  proportion,  but  ib  was  still  very  can- 
siderable,  as  will  be  realised  from  the  fact  that  in  an  arma- 
ture having  a  ratio  of  '75  the  induction  was  10  per  cent, 
greater  than  in  one  having  -6.  When  Mr.  Kapp  road  his 
piper  bora  on  "  Cbaractoristics."t  I  mentioned  that  then 
the  ratio  in  our  dynamos  stood  at  '7&.  &inc<!  then  we  have, 
ill  machinoe  for  incandescence  lighting,  returned  to  U,  for 
a  ruasuri  which  vrill  be  by-imd-by  iip|)arcnt.  It  may  bo 
mentioned  h&ra  that  when  the  magneto  are  of  cast  iron  the 

I  ratio  is  -33,  while  the  cast-iron  yokes  for  wrought-iron 
magnets  are  from  two  U>  two  and  a  half  times  the  area  of 
the  wmught  iron. 

I  bring  this  forward  because  it  is  of  some  importance 
when  the  aim  is  to  conalruct  dynamos  having  a  large  output 
for  their  weight.  The  weight  of  the  armature  is  only  u 
fraction  of  tne  total  weight  of  the  machine.  The  field- 
niagnete  are  many  times  heavier,  but  besides  these  the  bed- 

Iiplate,  bearings,  etc.,  make  up  a  large  portion  of  the  weight, 
ttnd  einCL*  tho  weight  of  neither  magnets  nor  bed-plate  is 
increased  by  an  increased  armature  section,  manifestly,  if  a 
large  output  for  the  weight  is  the  object,  and  if  nothing 
occurred  to  interfere  with  tJie  process,  the  crocs-aoction 
ought  to  be  increased  to  such  dimensions  that  for  any 
^l^ther  increase  to  the  tola!  weight  of  the  machine  we  get 
no  eorraspOTiding  advantage. 

*  l*ftiMt  r«ul  before  Ibv  InstitalJan  of  Elootric*!  EoaiuMira,  Kel>. 
90.1890. 

t-  Nor.  11,  ISBCiL    (Sm  J»ur.  ^kw.  TeL  Kng.,  vo).  xv..  p.  648.} 


Some  interesting  experiments  to  determine  this  point, 
which  completely  corroborato  my  own,  wore  made  by  iNfr. 
Dugald  Jackson,  of  Cornell  University,  and  communicated 
by  him  in  1887  to  the  American  Institute  of  Electrical 
Kngineors.*  Those  czperinionts  can  be  oonsaltad  by  tboM 
intorestod ;  for  tbe  present  my  remarks  are  based  on 
tho  roaulte  obtained.  .Assume  that  the  iron  cure  of 
a  cylinder  armature  ba^'ing  a  ratio  of  '6  is  one- 
tontb  of  tho  total  weight  of  the  machine  ;  then, 
by  tncroAsing  tho  ratio  to  "75 —  that  is,  roughly, 
increasing  the  weight  by  2.^  per  cent. — we  make  an  increase 
in  the  total  weight  of  2-5  per  cent.  But  the  increase  in 
the  induction  will  be  about  10  per  cent,  so  that  clearly  an 
advantage  baa  been  gained  by  increasing  tbe  section.  If 
we  increase  tbe  mass  of  tho  armature  core  by  .^0  per  oent, 
it  makes  &  per  cent,  increaso  in  the  total  weight,  but  we  get 
Id  per  cent,  increase  in  the  induction.  If  wo  go  farther  we 
shall  still  get  an  increase,  but  it  gets  correspondingly  less 
with  each  addition  to  the  weight.  The  actual  increase  may 
not  be  in  all  cases  in  tbe  pro[>ortion  I  have  given.  Neces- 
sarily it  depends  upon  the  design  of  tho  macmne,  but  in  the 
particiilar  dynamo  to  which  m^  remarks  refer  the  result* 
were  as  statorl,  and  what  1  wish  to  point  out  is  that  in 
tight-weight  dynamos  the  armature  must  have  a  compara- 
tively large  section,  and  be  worked  jvt  a  lower  saturation. 
Though  tno  output  for  the  armature  weight  is  leas,  the  outr 
put  for  the  total  weight  is  greater. 


*flv*  'tiat  4*M 

rio.  14. 

There  is  a  limit  to  increasing  tho  cross-sec tion  of  the 
armature,  which  is  reached  when  aelf-indticlion  troubles  us 
by  creating  a  tendency  to  sparking,  and  cross  induction 
troubles  us  from  the  ditoinisbod  saturation  of  the  core. 
Accordingly  tho  practical  limit  in  this  direction  is  fixed  for 
ns  Hi  about  -T.^,  and  the  induction  at  14,500  or  15,000 
(J.(,;.S.  por  s-iuaro  ccntimetro,  It  must  not  be  forcotten 
that  increasing  the  section  of  the  core  increases  the  length 
of  the  wire  on  it  by  a  .imall  percentage. 

Frosaing  the  induction  up  to  high  values  16  not  advisable, 
SB  tho  niagnutism  then  coeta  too  much.  It  will  be  seen 
from  tha  curve,  Fig.  1,  that  the  magnetising  force  to  pi"o- 
duce  an  induction  of  1S,000  per  square  centimetre  is  about 
twice,  whilu  the  ma;;nctising  force  fur  20,000  is  more  than 
six  times  that  required  for  17,000.  As  the  core  saturation 
is  increased  the  stray  field  is  increased,  while  tho  heating 
due  to  hysleroBis  is  also  grcutor.  Everything  considered, 
17,000  per  s(|uaro  centimclro  is  probably  the  best  degree  of 
saturation  to  employ  fur  cylinder  armatures,  and  makers  who 
once  emploved  a  greater  iuductionare,  I  believe,  coming  down 
to  this.  Il  we  work  tower  we  got  on  the  bend  of  the  curve 
or  on  that  part  where  tho  angle  changes  rapidly  ;  so  that  it 
is  not  possible  to  obtain  in  compound  machines  with  a  lower 
induction  such  perfect  regulation.  It  may  be  mentioned  in 
{lassing  that,  since  the  1un«  of  potential  in  the  armatureand 
sorioa  winding  is  gcnoriily  in  slow-speed  machines  a  higher 
|»ro[iortion  of  the  E.M.J-,,  in  those  the  diffii-ence  in  the 
induction  on  open  circuit  and  at  fidl  load  is  pruporttonally 
l^eatcr,  and  tho  compounding,  in  consequence,  lesa  perfect. 
*,£l$(:riMU  £evieu!,  voL  sx.,  page  673. 1897. 
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Thfiro  is  no  poiticular  advAntiiftft  in  reducing  the  induc- 
tion, SAVO  tbitt  of  obtaiuing  a  highor  woijtht  cfficicnc}'.  The 
redttction  of  tbe  Iom  due  to  h^iiberesi»  is  vDrr  small,  am)  lues 
UiRn  might  nt  first  sight  ba  imagined.  In  Vi^.  14  is  given 
ft  cnrvo,  A  B,  eliowiiig  tbo«n«rcy  in  ergsraqaircd  to  carry  » 
cubic  centimetre  of  iron  thmtigb  ft  complete  cycle  of  mtf^- 
D«tuation  at  dilTerorildegrees  of  ntnration.  Induction  per 
•qmra  contiroatro  ie  mcuiirecl  by  a1»cissic,  and  the  energy 
by  ordiimtoa.  It  will  be  observed  that  fur  1 7,000  tfao  energy 
i%  greater  by  about  24  per  cont.  tba.n  tor  IS.OOu  ;  but  for  an 
ftniutur«  of  given  output  the  erou-ftoction  of  tha  core 
baa  to  be  increased  in  projiorlion  as  the  induction  ia  di- 
miniftbcd,  and  the  total  work  expended  in  carrying  tbo 
anuture  through  a  cycle  of  magnQtiRation  is,  roughly,  pro- 
portional to  the  ordinatos  of  tbo  curve  C  L>.  To  draw  tbia 
curve  an  induction  of  17,000  is  taken  as  tbc  nornuil,  and 
all  the  ordinitoR  of  A  H  nviiltiplied  by  the  ratiu  of  17,000 
to  the  induction.  It  will  be  obwirvwl  tbat  for  *ny  specified 
out|iut  there  is  only  about  8  per  cent,  more  power  wasted 
in  hyoteresifl  at  an  induction  of  17,000  than  at  15,000. 

Ia  four  pole  machines  it  is  usual  to  uturat^  the  arma- 
turo  to  a  lower  degree — about  1 4,000— and  in  alternatora 
the  induction  is  still  less — about  6,000.  As  the  cun'e 
AB  givM  energy  in  «rge.  the  watts  expended  iu  the 
armature  are  found  by  multiplying  this  by  the  number 
of  cycles  per  second  and  by  the  number  of  cubic  cen- 
timetres in  the  armature,  and  dividing  the  product 
by  10'.  In  drum  machines  the  induction  per  square  centi- 
metre is  rather  over  half  of  the  value  fciven  for  cylinders, 
and  the  ratio  of  armature  to  field  Bettion  varies  from  '8  to 
I-O.  The  diameter  of  the  armature  being  fixed  with  refe- 
rence U>  the  number  and  size  of  conductors,  there  is  nothing 
to  be  gained  by  cuttiug  ;iway  the  lutarior  of  the  washers. 
On  the  contrary,  by  cutting  an  opouing  only  large  enough 
for  the  shaft,  the  induction  is  kept  low,  and  the  magnetising 
force  for  the  ariuatiu-e  correspondingly  small,  white  the 
heat  generated  due  to  hysteresis  is  also  diminished. 

5.  lNTKRFRHBSl!R   OF   THE  AlUrATtiRK  FlKLD. 

Thoogh  iron  may  vary  in  i;uality,  and  so  Ujwot  occotion- 
ally  our  calculations,  no  great  difliculty  ncud  bo  experienced 
in  approximating  pretty  closely  the  magnetising  force  re- 
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quiritd  for  a  given  induction  in  bbu  armature  core. 
when  we  allow  a  current  to  flow  in  the  coils,  and  so  mag- 
netiso  the  core,  wo  suporposo  on  the  original  a  second  field 
and  the  interference  between  thom  ruudors  the  cuso  no 
luneor  simple.  If  we  excite  the  flcld-magncta  of  a  dynamo 
with  ft  constant  current,  arKi  allow  currents  of  various 
laagnitudes  to  flow  through  the  armature,  we  find  on  main- 
taining the  speed  uniform  that  the  E.M.F.  falls  as  the  cur- 
rent jg  ioereased.  In  1884*  some  investigations  of  mine 
were  published  which  donit  with  this  quuition,  and  estab- 

*  "Tlia  E.M.f .  of  DTBsmo  Mh^dm  EicitAl  Vj  t.  Cotiaunt  Cur- 
nst.*'  BUaritai  Mtrimt  toU  ziv.,  paos  305,  le&l. 


lished  the  result  that  when  the  ainpere4uma  on  the 
armature  were  few,  and  the  field  strong,  the  fall  of 
E.M.F.  with  a  fixed  lead  was  about  proportional  to  the 
current.  As  the  Held  was  weakened,  the  line  repre- 
senting the  E.M.F.  began  to  bend,  until,  when  it  was 
very  weak,  a  kind  of  inverse  characteristic  was  obtained, 
as  shown  in  Fig.  If).  In  fact,  the  r&iulta  are  similir  to 
those  which  would  be  obtained  by  reducing  the  winding  on 
tha  magnets ;  the  effect  due  to  this  being  small  when  the 


magnets  are  fairly  saturated,  and  large  when  they  are  far 
from  saturation.  It  was  then  observed  that  the  Hefner 
von  Alteneck  winding  produced  least  weakening  effect  on 
the  iiold,  while  the  now  defunct  Bitrgin  producM  most,  the 
Gramme  taking  a  position  between  these  two.  Since  thiit 
date  electricians  have  talked  frequently  of  the  weakening 
efl'ect  on  the  magnets  nf  tbe  current  flowing  in  the  arma- 
ture ;  bub  though  it  is  admitted  that  the  induction  is  the 
resultant  of  tha  matniotisin}r  forces  both  on  magnets  and 
armiiture,  the  conditions  debormiuing  this  resultant  are  by 
no  means  clearly  comprehended. 
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Consider  the  magnetic  system  shown  in  Fig.  16.     K  ant 
S  are  tbe  north  and  south  poles  of  a  field-magnet,  theJ 
magnetising  currents  flowing  into  and  out  of  the  paper  aa! 
shown  by  tnc  open  and  cross>d  circles  respectively.     There, 
is  no  current  flowing  in  the  armature  coils,  and  the  lines  of 
force  Sow  from  pole  to  pole  through  the  core  as  indicated 
by  the  dotted  lines.  Imagine  that  the  current  flowing  round 
the  magnet  is  stopped,  and  that  a  couple  of  bruiihes  placed 
on  the  collector  at  S  N,  Fig.   1 7,  cause  a  cunont  to  flow 
through  the  armature  winding  alone.     Wo  have  the  lines 
along  paths  indicated  h^  tbe  dotted  lines,  and  obviously 
through  this  circuit  at  nght  ao^ea  to  tbe  other  tbe  enw 


inductioD  depends,  for  a  given  number  o£  ampere-bnnis. 
mainly  upon  tbo  length  and  croiiiHiectinn  of  the  air  ga|).  If 
m  place  the  bnubos  at  right  angles  to  this  position,  we 
iiKve  no  crosH  induction,  but,  inatead,  an  inituctiun  laking 
the  Hume  pata  us  the  foiivnit)  induction,  though  in  an  oppo- 
site direction.  If  tho  ciirroiit  is  allowed  to  flow  throuj^b 
field  and  amiaturo  coils  at  Uio  aiiinc  time,  tui  it  lioea  in 
actual  machines,  we  hare  thedistrihiitinn  ol  (lold  ossketcbeil 
in  Fig.  18,  the  linns  of  forc«  due  to  the  mogncta  bcinf;; 
pujihed  tuwards  thu  Ivft-hun  I  top  cornor  and  right-liund 
bottom  corner  of  the  [lolai.  Where  the  armature  ur  crosa 
induction  oppoaes  the  magnet  or  forward  induction,  the 
Sold  in  the  air  ^ap  ia  woukuuoti ;  whoru  thu  crosa  induction 
lielps  the  forward  induction  the  field  is  ati'engChenetl.  In 
l-eOnBequence  of  this  distortion  with  reference  to  th^  tiriiaheB, 
the  aectiooa  under  them  Itave  bcuunie  avlivo,  aitd  to  aroid 
sparking  a  lead  must  bo  {civun,  which  will  remoro  the  com- 
mntatM  sections  buyond  the  sphere  of  activity.  This  lead 
dimioialLee   the    forwanl  induction,    at    the    same    time 
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diminishing  the  dietortiua    with    reference    to  the    new 
pMttion  of  the  brushes. 

6.  The  E?FKcr  or  Distortion  hn  thk  E.M.F. 

The  dtstortiim  of  the  field  produces  in  a  dynamo  run 
without  lead  a  diminution  in  the  E.M.F.,  for  two  reasons — 
first,  because  the  induction  acts  differentiiilly  on  thu  con- 
ductors lying  between  the  bmahe«  ;  secondly,  becatue  the 
currents  flowing  in  sections  active  when  short  circuited 
Under  the  brushes  weaken  the  field,  Tliese  lucal  ctinents 
induce  Hnea  in  the  opposite  direction  to  the  forward 
induction. 

Lftt  the  machine  ntn  as  a  motor  ia  the  oppoaile  direc- 
tion, the  curronta  flowing  through  the  Held-magne<ts  and 
armature  being,  of  course,  in  the  same  direction.  The 
KM.F.  ia  induced  in  the  armature  in  the  opposite  direc- 
tion, and  since  in  au  active  coil  ahort-circuited  under  the 
brushes  the  current  will  flow  in  the  direction  of  the  induced 
E  M.F.,  its  eflect  will  be  to  directly  strengthen  the  field  as 
it  iacreascs  the  forward  induction.  We  may  say,  then, 
that  the  effect  of  distortion  is  to  diminish  the  K.M.F.  in  a 
dynamo  run  without  lead,  and  inciea^e  it  in  a  motor, 
owing  to  the  local  currents  generated  in  the  ebortr-circuited 
coils. 

The  difTerence  in  the  KM.F.  of  a  maohinc  run  without 
lead  AB  dynamo  and  motor  may  be  considerable,  as  shown 
by  Prof.  Ayrton's  expurimoiita  at  the  bcpinnioR  of  last  year. 
These  experiments  were  made  on  a  drum  machine  which 
had  a  comparative!}'  weak  field.  1  am  not  quito  certain  as 
to  whether  the  cause  hero  given  ia  sufficient  to  account  for 
the  difl'erenco,  but  I  believe  that  were  the  bnishes  ad  justed 
in  each  case  until  the  local  cuneata  were  aunihilatcd,  the 
aame  CM.F.  would  be,  with  prc^rly  laminated  armaturoe, 
<geii«rattid  by  both  dynamo  and  motor.  That  there  ia  a 
ceruin  amount  of  power  wasted  in  these  cun-ente  is  quite 
unvioua,  thoiiKb  from  their  tendency  to  lessen  the  distortion 
in  the  motor,  tliair  magnitude,  and  the  consequent  waste,  is 
in  the  moUH'  lose. 


PosrrioN  OF  thb  Bruuhks  is  Dynamos  and 

MoTOiW. 

If  dynamos  are  to  nin  sparklessly  there  must  be  a  leail 
given  to  the  bniehes,  or,  in  (rther  words,  the  point  of  col- 
lection must  be  advanced  in  the  iliroclion  of  motjon  until 
the  field  pasaiug  throuf-h  the  commutatcd  sections  is  just 
of  »uaicieiit  strength  to  stov  the  current,  ic verse  it.  and 
bring  it  to  it»  uonual  strength  in  the  opt>OHite  direction 
before  the  section  k-^ves  the  briwh.  When  a  soclion  's 
shoit-circuited  under  the  brush,  any  lines  of  force  which 
were  induced  due  to  the  current  flowing  in  it  are  unni- 
hiliUed,  the  cnnent  tending  by  sclf-inducttou  to  contiinio  in 
the  same  direction  round  the  ahoit  circuit.  Aa  the  »ectioti 
leaves  the  bmsh  a  current  baa  to  bo  »tai-ted  in  it  in  the 
oii])osite  direction,  and  the  self-induced  K,M.F.  opposes  this 
al»o,  thus  tending  to  prevent  both  the  stofiping  and  the 
starting  of  the  current, 

The  K,M,1''.  of  self-induction  do|>ciids  obviously  upon 
the  varitition  in  the  iiumlwr  of  lines  through  the  section 
which  the  cessation  of  the  current  is  capable  of  producing 
on  the  speed  of  the  armature,  Bn<l  on  the  number  of  turns 
per  section.  When  an  armature  core  is  aatui'atod  to 
17,000  jier  square  centimetre,  it  will  be  realised  that  the 
variation  in  the  lines  through  the  section  which  the  short- 
circuiting  is  caiuble  of  prmiucing  is  very  smalt,  in  fact,  wc 
may  say  that  it  is  practically  negligible.  But  with  the 
smalleiit  amount  of  flou-inductiou  present  it  takes  a  ccrtJii" 
time  to  effect  these  changes  in  the  section,  and  the  brush 
must  bo  of  such  thickneae  that  the  changys  are  oiTcrtecl 
bofoi-o  the  short  circuit  is  romovctl.  The  brush  mu^t  l>e 
placed  in  advance  of  the  neutral  point :  in  An  armature,  Eur 
instance,  having  !>0  noction.'i,  presuming  that  Ti  voltH  :ire 
wasted  in  the  armature,  a  section  when  it  leaves  the  bruth 
must  move  in  a  field  having  such  strength  ua  will  neutndiae 
the  effect  of  self  induction,  and  giveone-liEthuf  a  volt  over. 
If  the  armature  ha,*  100  sections,  the  field  must  jfivo  a. 
resultant  of  one-tenth  of  a  volt;  but  the  B.M.F.  auu  iu 
self -induction  will  Iw  iu  the  latter  case  only  one-fourth  of 
what  it  wiia  in  the  former.  By  saturating  the  core,  and 
mukirig  the  «t'cliuns  sufljcicntly  tiunierous,  we  can  make 
the  self-induction  ;u>  small  as  wu  please  ;  and  in  machines 
in  which  the  current  varies  from  0  to  a  maximum,  we 
purposely  mahe  it  aa  ismall  an  jkossihlo.  The  ruitrt<>ri 
is  that  aii  thu  current  increases,  the  variation  in  the  E.M.I''. 
of  seif-indui'tion  does  not  correspond  with  the  variati'in 
in  the  shajie  of  the  Held  forddferent  poaitionsof  thcbrual)e«, 
perfect  adjustment  for  all  currents  being  therefore  diflicutt. 
By  making  the  self-inductioti  very  small  we  got  a  clone 
npprnxinmtioii  t*j  perfect  axljuatment;  wc  can  place  the 
bruitheii  very  little  in  advance  of  the  /.erojiosition,  roduciii^r 
in  this  Way  the  adjustment  for  viLriatioii  in  the  current  to  a 
minimum. 

We  see,  then,  that  in  a  dynamo  the  bni-ihes  must  be  set 
in  advance  of  the  neutral  point,  and  th.tt  self-inducltun 
increases  the  load.  Is  the  trail  in  a  motor  similarly  in- 
creased 1  The  answer  is  that  it  is.  The  bruiihcs  must  lie 
set  in  a  motor  behind  the  neutral  position  so  that  he 
induced  J^M.F.  is  in  the  same  direction  as  the  current  to 
he  startml  ia  the  section,  and  so  that  the  KM.F.  of  sell- 
induction  which  opposes  the  starting  is  neutralised.  It 
appears  that  the  1>e»l  poMtlou  for  the  bnishea  in  a  motor  is 
the  position  in  which  thoy  have  about  the  same  trail  as 
they  have  lead  when  the  machine  works  as  a  dynamo,  ami 
that  in  a  motor  the  trail  is  increased  by  self-induction. 

8.  The  Load  to  bk  Carkikd  by  Armatiirks, 

Assuming  that  a  machine  is  pi'operly  designed,  a  position 
can  he  found  for  the  brushes  where  the  sparking  ia  nil.  If, 
on  the  other  hand,  the  machine  is  badly  designed,  or  if  the 
current  carried  by  the  annatttre  in  too  great,  a  sparkler 
coltc^^tion  will  be  found  inposaible,  from  the  excessive  ilis- 
tortiou  produced  by  the  armature  field.  There  is  for  evmy 
machine  a  certain  limiting  number  of  ainpere-tiu*iia  whica 
the  armature  can  carry,  beyond  which  we  cannot  go  with- 
out eflectinj;  some  radical  alteration  in  the  design. 

Now  it  is  manifestly  of  the  very  greatest  importance  tn 
know  to  what  extent  an  armature  can  \ye  loaded  for  a  givun 
field.  It  will  he  understood  that  the  cross  induction  — 
that  is,  the  linos  of  force  which  can  be  induced  by  the 
armature  windinjf — depends  upou  the  number  oi  amperu 
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tnms  on  the  armatore,  iik]  upon  the  nugiMtic  retistancM 
of  thfr  Torious  ^art«  which  ma.ke  up  the  cross  circuit.  Un- 
dcHibte<lly  tbe  induction  follova  tbo  same  law  for  the  crowi 
ftfl  for  the  forward  circuit,  though  it  iflditlicult  to  deLermirie 
vith  tceurncy  eitbor  its  magnitiide  or  ilir«ctJo».  But  wo 
know  that  by  far  tfao  largast  portion  of  Ibo  roaistancd  in 
encountered  in  the  air  gap,  land  that  increasing  the  length 
of  the  gap  dimirijxhcs  iilinost  in  inverao  ratio  the  crosn 
induction.  W<!  know  also  that  the  cross  inductioa  depend? 
on  the  width  of  the  air  gap,  for  the  {greater  the  oross-section 
of  the  gap,  the  greater  the  croiu  induction  for  a  given  orou- 
soction  of  armature  cure  und  a  given  mngncttcinK  forco.  It 
doponds  also,  but  tu  a  less  oxtont,  on  the  induction  m  the  core. 
The  forward  induction  we  can  give  to  a  machine  may  be 
considered  u  proportional  to  the  crou-suction  of  the  arma- 
ture core  ;  for  if  the  niagtiets  arc  large  enough,  with  suffi- 
cient magnetiatng  force,  we  can  always  in  normal  types  get 
ui  induction  of  16,000  to  17,000  C'.G.S.  per  aquare  centi 
meUe. 


If 


f{ 


i-fr 


l—^ 


Flu.  Id. 

Ifvw  the  riiNtortion  of  the  field  de[>«ndii  upon  tho  ratio  of 
IbseroM  to  tho  forward  induction.  In  actual  machines  we 
have  not,  of  course,  two  aeta  of  lines  crossing  each  other, 
hut  the  tendency  to  produce  a  crCB«  induction  is  manifested 
in  a  distortion  produced  in  the  forward  linos.  It  {»  to  pre- 
vent the  sparking  which  would  ensue,  due  to  this  distortion, 
that  a  lead  is  given. 

The  cross  irKluctiun  may  ha  roducol  in  double- miif^not 
machines  by  thJiintng  down  tho  mapnota,  as  shown  in 
Fig.  3.  Thia  iiustrates  a  type  of  magnet  I  designed 
in  1884,  which  gave  fii-st-cluit  results,  to  the  great 
tnrpriio  of  many  who  believed  that  no  gooti  onocts 
could  bo  obtained  without  maHsive  pole- pieces,  irre. 
spective  of  the  configuration  of  the  luagiietic  circuit 
otherwise.  For  the  roiisons  given  in  section  3,  it  u  uti- 
detirable  to  reduce  the  section  of  single-magnet  mncbines 
with  this  object  Another  plan  for  redacing  cross  induc- 
tion is  in  makins  the  air  gap  increase  from  the  crown  of 
the  poles  towards  the  tiw,  as  waa  done  by  Messrs.  Puter- 
•00  and  Cooper  in  tbe  Lumley  machines  before  I  join&d 
tliem,  and  as  is  done  in  some  of  the  MancboAter  machines 
for  sDotber  purpose. 

As  both  forward  and  cross  induction  arts  proportional  to 
the  length  of  the  arra^turo,  we  uood  not  consider  that 
dimenuon  here,  but  simply  confine  ourselves  to  the  crosa- 
laetion  of  tho  a^ma^ure  and  poles  as  shown  by  the  several 
drawings.  A  lead  Iwinn  given  to  the  bruahw,  it  will  be 
observed  that  the  convolutions  lying  between  the  two  hori> 
tontal  lines,  a.  b  and  e  d,  Fig.  19,  directly  opposed  the 
forward  induction  aloDg«/and  g  k  since  the  current  flows 
in  them  in  the  opposite  direction  to  the  current  round  tbe 
oiagnetK.  The  lines  of  forco  which  would  bo  sent  in  an 
opposite  direction  may  be  called  the  backward  inductioa. 
This  pfr  ff  \%  of  little  conBeqaenoe,  as  it  can  be  oompen- 
inted  by  addition.ii  turns  on  th«  maenetc,  but  ^e  distor- 
tion of  the  field  to  which  it«  existence  is  due  is  of  enormous 
importftnce. 


It  ia  not  my  intention  to  take  up  time  with  any  calcula- 
tions respeclitig  the  actual  number  of  cioga  Uni»  which  would 
be  induced  by  the  current  flowing  in  tbe  armature,  or  to 
try  and  map  out  tho  exact  distiibutioii  of  the  field  ae 
modified  by  cross  induction.  For  the  present  I  will  be 
content  with  the  Jtntemont — which  is,  of  course,  open  to 
criticism — thut,  roufcbly,  the  cross  induction  is  pro{>ortional 
w  the  am[>ere-turus  on  tbe  armature  and  to  the  width  of 
the  polej,  measured  parallel  to  ihe  diruclion  of  rotation, 
and  inversely  proportional  to  the  length  of  the  air  gap — >.(., 
the  distance  between  the  polar  surface  and  the  surface  of 
tho  nrmaturo  core.  Calling  A^  the  amiwre-tunis  on  the 
untrntiire,  w  the  width  of  the  air  gup,  and  /  ite  length,  the 

leridoncy  to  induce  cros.-)  lines  is  measured  by  "^t— ;    and 

since  tho  forwai-d  induction  i*  proporcional  to  the  radial 
depth  of  the  core,  r,  for  all  siaes  of  machines,  the  ratio 
between  the  above  value  and  r  should  be  similar.  In  other 
word,  the  auipere-tiirns  which  can  be  carried  by  the  arma- 
ture are  uroportional  to  the  radial  depth  of  the  core  and  to 
the  lengtQ  ol  tbe  air  gap,  and  inversely  as  tbe  width  of  tho 
pole,  wEencc 

A-oe  - — 

in 

For  the  puqtose  of  showing  to  what  extent  some  such  rela- 
tion as  exhibited  obuins  in  the  machines  now  made,  I  have 
given  in  Table  II.  tho  dimonsions  of  sevenil  taken  at 
random. 

Tablk  W.—ljMd^  Carritd  by  Cyliwttf  Armitturtf. 


I. 

11. 

[11. 

IV. 

V. 

VI. 

Til. 

flume  v( 

3 
O 

hi 

>• 

• 

i 

lUJuhiDr. 

b    t-*    -3 

* 

6c^ 

■s 
m 
3 

DvNAMrit. 

^- 

1,  Okihidh 

18-3 

6,000 

3  65 

o-as 

23-0 

61,255 

8,  Pliirnis 

22'2 

6.6Q0 

2-85 

115 

0-00 

MO 

68.421 

3.  I'h.j-aii 

27  0 

9.000 

3-35 

112 

0'96 

2B-5 

79.767 

4.  CtoHiyUiit  .. 

18-3 

7.5£.0 

i-80 

136 

0  96 

23-5 

48.700 

2fl-l 

10.500 

6-05 

130 

0-eo 

31-0 

80,560 

6.  Ph'r:ii« 

J3<1 

13.600 

&'10 

IIS 

110 

35-5 

85,427 

7.   Ksjip  

HO 

13.020 

S-30 

140 

lii5 

43-0 

64.607 

B.   rhuiiU 

56  5 

18,000 

t>-36 

122 

1-20 

40-6 

95,906 

9.   Kajip 

36  8  13.876 

&10 

140 

t-?,1 

480 

87.344 

10.  CiOiiiJtoii  .,, 

39  So  ;26.400 

7M 

135 

1-95 

610 

86,959 

11.    i'lKVliUt 

43 '0 

23.000 

890 

116 

i-ir/ 

44  2 

89.940 

12.  J'hrami 

42-6 

17,100 

7-30 

120 

1-37 

47-0 

86,689 

MU'IOKM. 

13.  Imtnisch    ... 

304 

9.000 

6-40 

1201 

Maol 

0-96 

36-2 

61.562 

14.  Imtnitiuli    .., 

5$-0 

16,000 

760 

1801 
.130/ 

0-96 

43-5 

89.428 

16.  Inimtiob    ... 

M-0 

87,300 

U^O 

(120 
\130/ 

I'U 

70-0 

109840 

III  the  first  column  after  the  names  of  the  dynamos 
comes  tbe  outside  diamettir  of  tbe  armature  core,  which 
does  not  entet  into  our  expression.  Next  come  tbe  ampere- 
turns  carried,  followed  by  the  radial  depth  in  centimetres, 
with  both  ol  which  we  have  to  do.  In  column  iv,  is  pven 
tbe  angle  in  degrees  embraced  by  each  pole,  while  columns 
V.  and  vi.  give  the  leii>i;th  o(  the  air  gap  and  width  of  the 
pole.  In  column  vii.  is  given  a  coefficient  by  which  tho 
right-hand  side  of  the  equation  must  bo  multiplied,  in 
oi-der  that  for  tbe  sign  of  projiortionality  we  can  in  each  ■ 
esse  subHlitute  enuality.  According  to  the  proposition  put ; 
furwHrd  this  coouiciutit  ought  to  Lave  th(j  sumo  value  in  all 
caf.on.  The  agroement  is  marvolloiU3  when  wo  remember 
tliat  in  machines  of  the  same  sine  we  have  to  vary  the  load 
considerably  to  suit  difTorent  outputs,  and  that  in  iho  ex- 
amples given  the  saturation  may  vary  considerably.  The 
disturbance  due  to  cmsa  induction  bear-s  about  the  same  pro- 
portion in  all ;  the  similarity  in  this  rcft[>eet  bcii^,  in  fact,  re- 
markable for  machines  so  dissimilar  otherwise.  The  machines 
Noa.  7  and  Q  ba%'e  iron  wire  cores,  but  Mr.  Kapp  haa  kindly 
given  me  the  eqiiivalnnt  dimension  of  the  radial  depth 
were  plates  employed  instead,  and  this  is  whut  appears 
in  column  iii.  Tne  machine  No.  4  is  given  because  it 
is  the  one  whicb  de]«rt«  most  from  my  equation.  The 
amporc-turns  on  the  umttitfo  are  hero  so  few — that  is  to 
say,  thui'o  is  so  Uttlo  copper  and  so  much  iron — that  I  at 
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one  time  Biupeot«d  it  of  being  the  very  machine  which  Mr. 
Cromptoii  ooofesKM  to  having  desif;"^  during  Mr.  Kapp's 
absence  at  Tieiina.  In  the  m^hine  No.  8  the  coefficient 
Tbas  been  since  reduced  by  shortening  the  polce.  About 
tlie  motors  Nob.  13,  14,  and  15  I  shall  have  something  to 
uypresentlj.     In  those  the  edges  of  the  petes  are  curved 

Jong  their  longthn,  hence  the  two  angles   in  culumn  ir. 

~lie  coefficient  is  calculuted  fium  the  mem  width. 

Inaerting  vhnt  appears  to  be  the  mean  viUue  in  column 
vii.,  we  have  forlbe  am»ere-turna  which  may  be  carried  by 
ui  amuture  the  expression, 

.       r  I  85,000 

^ ,r~' 

which  may  prove  very  useful  until  wo  get  something  more 
exsct.  We  have  been  t«ught  by  experience  that  diminieth- 
ing  the  amperc-turiiK,  incriwsin^  the  radinl  depth,  increasing 
the  air  gap,  or  diminishing  the  width  of  the  poles,  reduced 
the  dietoriioi)  and  cures  ite  altecidaut  evil  of  sparking.  The 
et^uatiou  statee  the  «ame  Ihiug  in  another  way,  for  it  leI1» 
us  that  the  ampere-lunis  may  be  increased  in  proiwrtion  to 
thft  radial  depth  and  to  the  length  of  the  air  ^itp,  and 
inverwiy  as  the  width  of  the  poli>s.  I  do  not  wish  for  a 
moment  to  dogmatise  on  this  subject.  It  is  not  pretended 
that  the  expression  is  complete,  a«  there  are  doiibUea.s  mnny 
upon  which  the  load  depends.  Amongst  those  are, 
^obviously,  the  number  of  sections  of  the  armature,  the 
hh&ping  of  the  ^le-pie«ee,  and  the  general  configuration  of 
tlie  magnetic  oircnit.  But  the  equation  is  at  least  a  guide, 
and  if  the  coefficient  8d,000  ia  not  exceeded,  the  machine 
can  certainly  be  made  to  run  without  sparking.  The 
expressiioR  applies  eqimlly  to  armittiu^s  with  more  than  two 
lee,  only  in  the  case  of  those  the  amparettirns  given  by 
It  must  be  multiplied  bj'  the  number  of  pairs  of  polee. 

^Vben  speaking  of  the  radial  depth  being  increaeed  it  is 
of  course  assumed  that  there  is  the  eame  induction   per 
square  centimetre  in  the   incrC'^sed  aeclion  of  the  core. 
Again,  increasing  the  air  gap  is  not  supposed  to  diminish 
rtbo  induetion,  as  additional  magnetising  (oixe  must  be  pro- 
'vided  to  i[eep  it  up  to  its  original  value.     We  conclude, 
then,  that  if  the  output  of  a  machine  of  given  cnrcsao 
dimensiona  is  to  be  increased,  or,  in  other  wordi«,  if  the 
ampere-tums  on  the  armature  are  to  be  greater,  the  ten- 
doncy  to  increased  croes  induction  must  be  counteracted  by 
tncrcating  the  resistance  of  the  air  gap.    Some  will  doubt- 
less bo  astonished  to  hear  that  grytnter  output  neceesitates 
tincreaeed  magnetic  resistance. 

Mr.  Ravenshaw  has  a  rule  to  the  effect  that  in  order  to 
provODt  sparking  in  cylinder  armatures  the  ampere-turns 
must  not  oxceea  35  times  the  total  area  of  the  corain  centi- 
metres or  in  drum  aimatnres,  assuming  the  s:imG  inductioti 
per  Brjimre  conliniclro,  70  times  the  urea.  The  rule  has 
Dcon  applied  to  the  construction  of  several  tyjiea  of  two  and 
four-pole  machines,  but  it  does  not  seem  to  uie  universally 
applicable,  since  the  number  of  ampere-turns  allowable 
depends  not  only  on  the  area  but  on  the  relation  of  the  two 
factors  which  make  up  the  area. 

Practical  men  must  have  niles  of  some  kind.  Without 
them  their  practice  could  not  be  continued  for  a  tloglo 
day.  These  rules,  written  or  univritten,  are  the  reaultn  of 
experience  which  have  been  aggregated  ioto  some  kind  of 
applicable  shape,  but  justification  for  which  it  would  often 
be  difficult  to  find  on  purely  scientific  grounds.  \Vc  have 
to  make  our  rulee  an  we  go  along,  engineering  intuition  and 
empiricism  loading  the  way,  knowle(i)(;o  and  scientific  accu- 
racy following.  \Vc  can  speak  with  authority  ro^^ardiu^ 
the  utility  of  a  formula  woicb  we  would  be  ill-prejiared 
to  justify  Bcientilically.  It  is  because  the  rule  here  given 
has  proved  useful  to  mc  that  I  venture  to  suggest  ite  use  to 
others. 

(To  be  eontitm/bi. ) 


k  REVIEW  OF  MODERN  ELECTRICAL  THEORIES.* 

BY  mor.  WM.  A.  ANTHONY. 

The  general  phenomena  of  electricity  are  familiar  t«  u* 
idl.  As  children  wo  learned  of  the  attraction  and  repnl 
eion  of  electrostatic  charges,  of  condensers,  of    insuiiiLori 

*Fai«Tri-ail^furD  tint  AitiDTluiii  Inatilute  of  ElucLrical  BiiKiaAtm, 
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and  conduoti>re,  of  oleetric  ourrente  and  eleotnomasnets 
of  telegraphs,  of  electric  fire  alarms  uud  electric  bells,  of 
the  heating  of  conductors,  and  even  electric  lighte.  We 
kuve  lung  been  familiiu-  with  the  effect  of  the  current  on  a 
ma^^netic  needte,  and  with  the  attraction  and  repulsion  (A 
cuTrenta  foi  each  other.  We  have  seen  that  them  cffiwU 
are  manifestbd  at  n  distance  from  the  com^uctore  which 
cany  the  cuirenu,  and  we  have  1>ecn  willing  to  believe 
that  the  distances  at  which  these  phenomena  could  bo  re- 
cognised were  limited  only  by  the  want  of  sensitivenflu  of 
the  apparatus  through  which  the  effects  were  manifested. 
Probably  not  many  of  us  stopped  to  think  how  those  effeets 
were  brought  about.  We  were  content  with  a  general 
statement  of  the  relations  of  tho  phenomena,  or,  at  leasts 
with  the  determination  of  thedirection  and  intensity  of  the 
forces  due  to  a  given  conformation  of  current.  We  talked 
of  the  attrnctiuns  and  repulsions  as  action  acrosA  spaco, 
and  if  we  thought  of  them  atall  as  retiuiring  any  mechanism 
through  which  to  act,  we  still  felt  satisfied  when  we  Iwd 
discovered  and  formulated  the  laws  that  govern  the  action 
at  these  forces. 

It  did  not  matter  to  us  that  Attraction  across  cmjrty  space 
was  unihinluibte.  It  was  enough  thatactioii  took  place,  and 
that  we  could  measure  and,  to  a  certain  extent,  control  it. 
We  constnicted  instruments  and  computed  forces  acting 
under  certain  conditions,  we  multiplied  ex|>eriments  and 
thought  we  had  develoiwd  a  vast  science.  But  there  have 
not  Been  wanting,  even  amonj;  tho  earlier  philosophers, 
aome  who  could  not  feel  satisfied  with  the  idea  of  action  at 
a  distance.  Experience  gives  no  cKie  to  any  explanation  of 
action  of  one  body  ujKin  another  at  a  distance,  excejit 
through  some  intervening  niechanism,  and  if  we  find  cases 
where  Much  int«rvening  mechanism  is  not  apparent,  to  say 
that  in  tbCAe  cases  action  at  a  distance  is  taking  place  is 
only  to  say  that  the  action  is  unexplained. 

Gra%-)ty  acta  upon  the  distant  planets,  and,  we  believe, 
upon  tho  most  distant  stars  ;  but  it  is  not  enough  to  say 
that  gravity  acts,  that  it  decreases  as  the  aijuare  of  the 
distance  increases  ;  we  want  to  know  how  it  acta.     By  what 
means,  or  through  what  medium,  does  otir  earth  reach  out 
to  the  distant  planets  and  afFocl  their  movements  T     These 
wo  the  questions  that  the  dissatisfied  few  huve  iwked  in 
tho  poet,  and  to-day  it  is  not  the  few  but  tho  many  who 
would  be  glad  to  have  the  (lUestion  answered.     Faraday 
e;irly  taught  us  that  the  mere  statement  of  the  law  of  elec- 
trical attraction  or  repulsion  woe  no  explanation,  and  h« 
sought  the  explanation   in  the  action  in  the  intervening 
medium.     He    demonstrated,  by    experiments  that  have 
become  claasic,  th«t  the  efl'ect  of  induction  depends  upon 
the  nature  of  tho  medium  intervesing  between  the  con- 
ductors ;  a  demonstratiDn  that  here,  at  least,  the  intervening 
medium  took  part  in  the  action  and  helped  to  determine 
the  result.     Magnetic  and  electromagnetic  iihenomena  were 
to  Faraday  also  effects   projiayated  throiign  the  medium; 
and  Maxwell,  following    I-araday's    work,  siihjected    the 
whole  matter  to  a  aeorchiiig  mathematical  analysis.     It  was 
necessary,  in  order  to  complete  the  theory,  to  aasunie  the 
existence  of  a  medium  in  which   the  forces  were  exerted  ; 
but,  M  a  medium  had  already  been  assumed  to  account  for 
the  phenomena  of  light,  it  would  b-irdly  be  scientific  to 
assume  another  to  account  for  electrical  phenomena.     But 
would  not  one  medium  siifiice  for  electrical  and  optical 
pbenomeua  as  well  1     Muxwell  showed  how  the  question 
of  the  identity  of  the  two  media  could  be  tested,  and  our 
modern  views  of  electricity  are  mainly  the  results  of  his 
work.     What  do  we  know  of  electrical  phenomena  t    We 
know  that  pieces  of  gloss  and  silk  nibbed  together  and 
then  separated  attract  each  other ;  that  the  property  of 
attraction    can    be    imparted   to  metals  if  they  are  insu- 
lated ;  that  if  two  such  masses  of  metal  be  connocted  by  a 
wire  the  power  of  attracting  each   other  disappears,  and, 
at  the  same  time,  the  wire  is  warmed  and  for  an  initunl 
exerts    magnetic    forces   at   right    angles  with    tho  wire. 
Numerous  other  fact«  wo  kno<v,  but  theae  will  suffice  as 
illustrations  of  the  phenomena.     When  a  metid  conductor 
is  discharged  by  touching  it  with  a  wire  we  say  the  wire 
carries  a  current,  and  we  have  been  accustomed  to  asoribe 
the  heating  and  tho  magintic  effects  to  that  current.     We 
have  looked  upon  the  thing,  whatever  it  is,  that  titkes  plaoo 
in  the  wire  as  the  origin  of  all  that  takes  place  around  it. 


Tba  cuTTonb  warms  Uie  vim,  and  it  tuiilera  upon  ib  the 
property  of  acting  upon  magnetic  needles  ;  but  how  does 
it  act  1  Wo  cannot  «onceive  of  the  action  of  thit  wire  on 
that  noodle,  oxcopL  tliruti^h  somethine  eiifiiiding  from 
the  wir«  to  the  needle  through  which  tna  wire  can  cjxert 
a  posh  or  pull.  All  around  that  wire  the  needle  is 
affocted;  at  considerable  disUiKea  the  etTect  can  bu  vxhi- 
bitail.  and  we  believe  it  is  only  want  of  delicacy  of  our 
apparatus  that  iii-events  our  dieeovering  it  at  the  greatest 
dntaneee.  If  toe  wire  act«,  it  acta  thruugh  a  medium 
in  which  it  craat«t  a  diaburbonce,  and  the  ditturbance, 
in  turn,  acts  upon  tb«  inagn«tie  needle.  But  are  we  aura 
that  the  action  b^ns  witb  tlie  wir«t  Is  it  not  possible 
tiiat  the  action  begins  in  tho  mediiim,  and  tnitl  the 
wire  merely  sepaniteR  iwrtions  of  the  medium,  and 
so  permits  action  that  could  not  otherwiie  tako  place  t 
Vaxwoll  has  proposoil  a  mochanical  illustration  of  the 
action  taking  place  in  space  when  electrical  phenomena 
occur,  and  Ploming  and  Lod^e  have  elaborated  it  and 
broughb  it  within  tlio  roach  of  nun-mathematical  readers. 
Let  ns  supjmse  all  space  to  be  filled  with  wheels  con- 
nected by  idle  wheels  in  auch  a  way  that  when  one  tunia 
•II  must  tutti  in  tho  siioae  direction,  except  thai  the  elas- 
Uoity  of  the  system  penuiut  a  aruall  movomeni  of  one 
wheel  before  the  others  in  the  vicinity  begin  to  move. 
E1.M.F.  is  then  something  that  tends  to  tarn  the  wheels, 


Let  S,  in  Fig.  1,  r«preiient  some  source  ol  E.M.P. ;  A  and 
B  conductors  not  forming  a  closed  circuit  but  having  an 
openins  at  C.  Tho  E.M.F.  at  S  tomU  to  turn  the  wheeU, 
mt  so  Tong  as  tho  gap  exists  at  C  the  wheels  are  connected 
through  all  space,  and  the  E.M.F.  at  S  can  effect  nothing 
except  to  turn  the  wheels  through  a  smnJl  unj^Ic  until  the 
elastic  resiBtarico  balancoa  tho  E.M.F.  In  the  conductor  the 
whoela  ore  nut  stipposod  to  be  rigidly  connected.  They  atn 
tarn  by  slipping  on  each  other,  and  the  wheels  in  space  may 
turn  hyslijiping  on  the  wheels  in  the  conductor;  honco,  as 
the  ends  of  A  aud  B  approach  each  other,  the  connection 
between  the  wheels  within  the  enclosure  and  those  of  outaidc 
apaco  becomes  smaller  and  smaller,  aud  when  tho  conduc- 
tors touch  there  is  no  longer  anything  to  prevent  tho 
wheels  within  from  UiniJiig,  and  they  ucgin  to  spin  in 
obedieDc«  to  the  K.M.F.  at  S.  The  conductor  is  heated  by 
bbo  friction  due  to  the  slip  of  the  wheels  around  and 
within  it  The  spinning  01  the  wheels  constitutes  the 
maenetie  forces  if  we  UBsiimo  (ho  wheels,  originally  spherical, 
to  become  flitttcnixl  spheroids  by  the  spinning,  and  to  be 
forced  to  remain  in  contact  at  their  poles.  Assume  the 
wheels  to  have  inertia,  and  it  will  require  time  for  thorn 
to  reach  their  full  vt9loi;ity,  and  the  time  will  bo  greater  aa 
the  number  of  who(3la  is  greater,  thitt  is,  as  tho  magnetic 
forces  developed  are  greater.  On  the  other  ha)i:d,  the 
wheels  will  not  at  once  stop  if  the  E.M.F.  is  removed,  and 
if  the  conductor  be  broken  at  some  point,  allowing  the 
rapidly  spinning  wheels  enclosed  by  it  to  come  in  gear  at 
that  iMint  with  the  stationary  outaide  wheels,  thoi'o  will 
be,  for  a  brief  time,  until  the  moving  wheels  can  be  brought 
to  rest,  a  clashing  and  digniptive  action  Itnown  as  the  extra 
■park. 

I  bavo  spoken  of  the  heating  of  the  conductor  as  due 
simply  to  the  friction  of  the  spinning  whcole  u^ton  the 
wheeu  within  tho  conductor.  The  greater  tho  friction  the 
croftter  tlio  motion  imiwrtcd  to  tho  wheels  within  the  con- 
auctorsand  the  greater  the  be.iting.  The  les«  the  frictiuii 
the  less  the  heat,  and  if  thcrs  were  a  8u)>it«nee  whose 
wheels  could  revulvc  amonj;  thumiiulvcs  and  against  the 
irfaeels  of  Sfjace  without  friction,  such  substance  would  form 
%  perfect  conductor  which  would  ofl'er  no  resistance  to  the 
notion  of  the  wheelii  in  the  space  enclosed  by  it,  and  how- 
ever rapidly  those  wheels  mi^ht  revolve  they  would  have 
no  influence  to  produce  motion  within  such  a  conductor. 
We  are  led,  then,  to  this  :  that  a  perfect  conductor,  instead 


of  being  »  nibst«nce  in  which  any  E,M.F.  producee  aa] 
infinite  flow  of  electricity,  may  be  a  subetAoee  in  which  no 
effect  whatever  ia  produced. 

I  do  not  prtieciit  this  as  roprennting  Uie  raal  ActirittM 
involved  in  eloctncal  phenomena,  or  aa  a  thAoir  by  whidi 
all  electrical  phenomena  may  be  explained.  1  give  it  aa 
bringing  prominently  into  view  tho  activities  in  the 
medium  surrounding  the  conductor,  whereas  the  language 
in  which  tre  usually  descrfos  electrical  phouomona  points 
to  the  conductor  itself  as  the  seat  of  the  electrical  loreos. 
Whatever  our  theory,  we  know  that  something  does  take 

Elace  ill  the  medium  that  surrounds  the  conductor.  We 
now  that  were  a  heavy  current  to  flow  through  a  eou- 
ductor  in  the  most  distjint  part  of  this  room,  a  delicate 
needle  here  on  the  table  would  show  that  a  magnetio  field 
was  prodnc«d  bore  Wo  are  certain  tbat  mnguelic  lines 
of  force  from  tho  electric  rurrent«  on  our  streets,  whether 
overhead  or  uiKleigmuiid,  jiermeate  this  room,  and  trarerM 
our  bodies  even,  though  wo  have  no  sense  through  which 
we  can  become  directlj-  conscious  of  tbem.  Take  in  your 
hands  two  wires  connected  to  the  polos  of  a  battery  or 
dynamo  and  touch  their  ends  together.  ¥011  see  a  flash  of 
L^bt,  the  win^  become  wanu,  they  attract  iron  Glinga ; 
coiled  into  a  spiral  they  will  attract  with  great  foreo  large 
masses  of  iron  ;  two  such  spirals  will  attract  or  repel  one 
another.  What  more  natural  than  to  say,  Here  in  tue  wire 
is  a  new  activity  which  warms  it  and  confers  upon  it 
magnetic  properties  I  >Vhat  more  uatural  than  to  forgot  or 
fail  altogether  to  recognise  the  activities  in  the  space 
around  T — activities  that  do  not  impreae  any  of  ow  senses; 
that  do  not  wrancli  our  arms,  or  burn  our  flesh,  or  blind ' 
oar  eyes ;  and  yet  it  is  well  to  fix  our  attention  for  a  whilt  1 
upon  the  space  that  the  conductor  encloses,  and  recogniaft ' 
the  fact  which  the  little  delicate  needle  demonstrates  to  us, 
ihiit  something  is  going  on  in  that  sj&ice,  something  quite 
u  important,  perhaps  more  important,  than  that  which 
takes  place  in  tlie  conductor. 

Whatever  tho  magnetic  forces  are,  we  know  they  oonnot 
bo  called  into  existence  instanUneouiily.  Time  mnst  alwnyi 
uiup^e  before  the  full  efloct  of  an  electric  current  is  fult^  and 
the  greater  the  forces  developed  the  longer  are  they  in 
reaching  the  maximum.  Moreover,  the  current  in  the  wire 
catinot  be  uLunue  duvotopcd,  it  keeps  pace  with  the  ma^ 
neiic  force,  and  reaches  a  maximum  only  when  the  mag- 
netic forces  reach  a  maximum.  This  is  exactly  what 
would  follow  if  maguetio  forces  result  from  the  selling  in 
motion  of  wheels  possswiug  iiienia.  Whatever  magnetic 
forces  may  be,  they  bsgio  and  end  like  the  motions  of 
massive  bodies. 

(To  he  wnduded.) 


COMPANIES"  MEETINGS. 


TELEGRAPH  CONSTRUCTION  COHPAHY. 

Tlic  twenty  .nil  th  ordinsrv  gtnrral  mMting  of  shkrobolilora  in  tlia 
T«ln)[TS|iIi  Ooiislrnotioo  and  MvtitunsBCa  CoDipsnT,  limild.  wm  hold 
cm  Tuunilay  at  tho  officM  of  the  Coinpsaf.  SO.  Oli  Kroadstioot,  B.C., 
Sir  ticortp  Elliot,  Bort,  M.l'.,  in  tho  chair. 

The  Maaatfm  Dlr«ot*r  (Mr,  Shut«r}  nad  tlw  notiM  mnrvnlDg 
thn  njentitiK- 

Tlif  duUmuui.  in  iiisTing  thn  aijnptioii  of  ths  Mport,  msilsa  Ibsl- 
ing  aIIiiijoii  iri  Ui<  grout  loM  uliii^h  the  Ooiiipraay  had  ■aatainwl  by 
tho  litiaUi  of  (heir  chairiuaD,  ihe  Ul«  Sir  Diiiiifl  Uoul'Ii.  arAtt  wKmb 
■diuLoisuacion  the  Campaiiy  bsd  e^imd  kij  iiiiWuk'.Ti  perii>l  a!  \'tm\ 
pDriu  foe  »  man;  yoan.  H«  (ths  Ohauinau}  Lad  baoo  iuJuotd  ;o 
i>«cH'>l«  to  th«  Hiikniiuoji  r«(|a«#t  ol  bis  ooUmkuos  tbst  hs  wpald  iwccjit 
Che  nositioD  of  Chsimua  of  th«Compknj,hAvtugb«>«ii  x  UirMtor  >inw  ita 
faraifttioD.  and  lO  jesra  iirvvioiisly  h«  m>  an  sL-ttvo  ]i4rtn»r  iii  tlie 
biuluess  b«rore  it  Ltcama  the  [iroixtriy  of  th«  C^miiany.  Ilv  had, 
therefore,  u  fair  a  kauwliflge  of  iu  workinji  u  any  indiridnsl  oouli 
iinTu,  acd  ha  took  a  keeu  lateral  in  tho  )>roii«clr.  The  suocosi  whieh 
had  (itteiiil«d  the  Cumpwiy  h»d  bsen  dus  in  ao  latall  mi«aar«  ta  tho 
1.>olioy  ddi>|tt«d  by  the  UJ>4^■  frvtu  th«  ftrat — Dsmely,  that  c^  Kiriog 
Che  iharehoMera  srerr  lofornstion  tboy  fi»ald  rMsonahl;  dstito,  bnt 
■L  tha  lame  Lime  maintaiuiug  duo  retiomiM  with  reitard  to  biiniiiHis 
iiutloni  which,    if  made  {lublia,    might   MTUNuljr  aSect  the  Com- 

SNuiy's  intertala.  An  refpwdod  the  woik  of  tho  past  vear,  Uisy 
lad  not  mncli  to  coiaplaia  of.  Thcic  pndti  had  been 
ImkoIj'  dua  to  tha  iiD^veuHOt  ef  theit  g«Darsl  busbtss 
over  and  above  Ilia  •abmaniie  taicgrapb.  Tbt*  wat  r^rj  agtoeabU 
intclligaBao,  becaiuo  thoy  had  ■omothiag  eti*  on  whi^h  tluy  caold 
rely  btaidM  cabmsrin*  I'lnj^ajih  work,  aiid,  eo  fu  as  tbay  were  able 
to  judgs  at  this  fsrly  {wnod  ot  the  year,  their  proamots  oootiaued 
hvonrable.    Thar  had  (wo  oootiaota  ui  baad,  00a  of  which  was  the 
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hfflt  ttUa  to  h»  Uii  betwtui  Aiutrftlift  uid  Nm*  Xt*lu>d,  vhkli  wm 
BOW  dwpikUhcd,  wad  Uiay  lud  to  Niiew  a  jiortion  ol  th«  Uadm  kdJ 
Pnuig  oilibi  irtiioh  tbay  (tumid  tiav«  to  otrry  ont  nut  week.  Tb^ 
dulnHD  oamludsd  by  moving  the  ■dotJtli>ii  of  the  report,  uxl  the 
decWfttJon  of  >  di*Ueiul  tt  the  race  of  15  per  cent.,  tnAlibg,  with 
the  interim  diridwd,  80  per  ccat.  Tor  tlie  jvu. 

Mr,  0*«rt*  W.  OkBVbell  »eo«Uile>l  Lb*  luotion,  which  wu 
otrrfed  nusinously. 

The  nnal  foraul  bEuiiiflM  ku  than  truiMoted,  uid  the  (nO'CMilin^ 
tcmrfnaleJ. 


CITY   NOTES. 

fiUroot  SputUb  CatojMULy. — The  rweiiite  of  Uila  Company  for 
FehfUAry  ir«n:  £,Z,?2&.  i^iuil.  £2,000. 

WMt   CMut  ot  AnerloB   To)«sr*pb    Conip)UIT<— Tllfl   cec«ipt« 

for  tlw  mooOi  of  Ff'hninry  *nioiiut<0  \o  £4,500. 

BnulUaa  SnbHumw  TsUgraph  CoaapAny.— Tho  rocv!i<t]i  foi 

thewwk  nniU'J  tVbruitj  28  iiiioiuitc.l  to  i^.025. 

BMt«m  K3Et«]ul«t>  Tel«crftpli  CMBpMiy.— The  tnUCc  tvcciiiU 
for  the  moiitli  .if  FjUmwy  wera  £38,446,  u  kgkiiiet  £J7,SW  for  the 
Mine  periol  of  1889. 

girtiTii,  TslasTKpti  Campony.  — TIm  Inflk  ncwpM  tOf  Pobrnery 
were  £&3w947,  h  ogiuiist  £54.<ill  fn  tfao  auDepoiodof  1880,  oi 
ftdeorwHof  £1,864, 

CM>«aKbnM-lB«  Talsgrmph  Compaar.— The  eWinutted  reoeipU 
^ibr  Febnury  were  £3,M).  attaluit  £5.204.  Tlie  receipts  fur  November, 
'  avtimatwl  at  £3,000.  ivM^  £3.113- 

Cnb*    BnlimArtao   TolAgrkplL    C«mpABy. — For    tEie  rnouth   of 

Febraary  thr   nvciiijits  ^^r  iliis  CniJijuiny  tlicw  an  iocreuc  »r  £96  t« 
comperod  mth  the  coitus j<c'<i<liiig  pi.'riou. 

Wwt  ladl*  kad  gmaina    T«t9Kr«pb    Caopuir.  — Tlir   onli- 
auted  recoipta  for  tbe  hstriuonth  indtfl  Ksbniary  2S  ir^ra  £3,038, 
luMLiiut    £^702.      The    Novemher    [ocnintj,    MtimaliJ   at     £5,930, 
mliMcI  £S,989. 

OiUMC*  0/  AAdr«a*.~TIio  Unitet)  A>lcsUn  Cuiu[ia;i]r,  Liiiiiteil, 
luTe  reuiored  fTt>tii  <jUFtii  Victuii&-strcat  U>  W^er  prcmiiea  at  Dock 
I''  BouM.  BiI]itM'9tre«l,  E.C,  lateij  iu  the  oecupatiou  vf  the  £aet  aud 
Vert  InilU  Dock  Company. 

WMtsm  ajid  BrftzUlAB  TeleKrapb  Conpoay.  Ltnlted.— TIh' 
rerript*  fur  llic  wwk  tnilnl  Frlmiarv  28,  after  'WtlCtinR  thn  fifth 
of  the  gnus  tvcv\\iU  jiajAhK'  in  Did  iMniion  riatino'Dradlian  T«l«. 
graph  Com|«iiy,  Limited,  marc  £3,65(1 

■null  KUotrtwU  Kncta*Miat  CeaBpaay.— The  loUvwiuff  eir- 
cuUr  Uai  bfeu  ucimd  t>y  tliit  Coinpatij  lu  Lhu  *har«hul*le»  :  ''Six 
muntliii  liaviU);  clajised  uu  Vk\j.  lO  liuca  thn  rxtiUtratiuii  i>(  tliu  Bruib 
Elecliical  IfuKiiii'uriii^  CiiR>|>auj,  t>lliiite<1i  the  DirH'ton  harp  iiletuiure 
in  atAliufi  ihal  i-ncticaliv  tliu  rcKiuustrtu'timi  liu  bovii  coinplrtnl,  and 
that  tbu  liiiiitii-u  ol  llio  [Juiiipaay  in  I'stahluhn)  OD  a  sat  ■■factor]'  anil 
pennaneiit  baidt.  Tlii^  total  smount  «r  cirdeta  reeeived  by  the  Cum 
lioMy  i»  very  utbrai^tory,  and  the  iiroapwtt  fur  thu  futnre  are  highly 
encoun^iug.  The  work*  of  the  Coiniiaiiy  in  Ijoudoii,  at  Lnntil^ 
barougli,  aod  on  ttiu  Citiiiiiieut  are  fuMy  uonipieil  and  llic  uitciiainm 
of  tile  Falcon  Wocki  at  I.<iiiKlil>oroii)(ti  arc  inaklnK  ra{>id  iirojcreiu 
towarda  coini'IoUoti.  Tlir  J>ir«?t<ir«  liavQ  dccMeil  in  viut*  <.(  tUc  naiia- 
factory  rotulll^  of  liuniuA^  lT.»i<U(.'leJ  <tuiiii^  the  iim.il  n'ls   nioalhii,   tu 

Siy  a  ilividoiid  on  the  [irefomitw  »hure'<,  and  warnuila  for  an  interim 
ivldeud  on  thene  eliartis  at  Clie  inCi!  titb  {let  i-euL  ixir  auutim,  fruiii 
Au^iut  10,  1839  (the  dai«  of  regisCiatiuti  of  tlie  Uuin|)auy),  lu  Keb.  10. 
1880,  are  umimI  herewith.  Tlie  Uraka  vt  the  CoiiipaEiy  will  not  tx- 
Biada  vp  UDtU  the  cleee  of  the  year,  aud  the  Direetora  reacrve  thi' 
^aertien  of  a  diviileod  ou  th*  oidiuaiy  aharea  until  the  oomplvtc 
■CMunta  are  before  tbem.*' 


PROVISIONAL  PATENTS.  1890. 


S84fi. 


8067. 
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Febbitabt  dl. 

ImpTOTOMita  la  aad  r«la«as  («.  and  In  Ou  DaanofMturo 
of  alcclrlc  MO*adaryoallB.  Arthur  Maitl  Kr^iiii^c^i.i  I^urtiiit- 
C'lr  aud  llliUB  Ati£Unl"«  Ti'umia,  2,  (ircal  titoiKC' strevl, 
WMtininatar. 

Iiapr«T«]B«aU  ta  aUetvlo  aittUts.  Juan  Jar^qnea  Augnati: 
Albert,  84,  Boatbamptoabnildingii,  Loadou.  (CorapkU 
■pMl  fixation. ) 

Kr-BHiALv  Z5. 

IiaproTonMaM  la  olootrto  lamp  aookeU  aad  doTloes 
attadwd     thoroto    for    rosalatlag    th«    llchl.     WilUain 

Fnedricli    Wollm    and    Eliiiti    Ueiiry    W«rliuv,    BiriuiuKham, 

(Complete  aji-^rifiMiioa.) 

Eatpro  Ten  auto  ta  •ttotrie  »«t«n.     Boeu  Joaeph  Fraacitt 

MfM'.yn,  iO,  Mai cUad- park-road,  Havnntocu  Hill,  LoDdon. 
iBproTod    atorafo    «•    •eovadatf?    battoiiea.       William 

IJaroiini    ilolhcf^ilioad,    faS,    ChanMry  Ucc,   Loiidaa.       (Com- 

p!ot«  ipccitii^tion.) 

ItaproTeuonta  la  artorac*  «*  aaovadaar  battorioa.   Charles 

Jamea    Uartmann,   18,   Buckinjjham  afreet,    Laixloii.      (Oam- 

pleteapeeiHcation. 

Iaipr«r»]a«at«  la  «leotrt«  mot«r*.     Hanry  Barrii  Lake,  4$. 

Soiitliampl<in-bmMlcK>>  MlidUoei.  (Kdnrd  Bet^aiuiu  Pule- 
htuit,  UDitadStatOL)    {Camptele  apeeilioatioa.) 


3028. 

mo. 

3071. 
ifm. 

3094. 

3096. 
3097. 

3133. 

31£3. 
iibi. 

3193. 

319t>, 
3231. 

3271. 

3272. 

1276. 
5Md. 


tiNp  rove  moat*  la  Araauno  fttootrle  aad  «la<>tro  ilyaawlo 

aaaotainOB.  Anloina  (^hailc*  Keiguicr,  2S,  tk>uthaiii|itoti- 
build  iiijfa,  London. 

FrimfAliV  as. 

An  laproTad  olootrlc  and  tabaUr  pa«aina.tl()  action  la 
orsaaa,  oad  In  menna  oT  worklBK  Uio  eotaPUtaUoa 
plsboaa  ol  ilM  Muae.  Jameo  Jepaoii  Bltina,  6,  Ijuality-oourt, 
LnDiiuti.     (Cuiii^tttv  ■jit'citioitleii.) 

An  «l«etna  Botor.  Williaii.  JoMph  .Starkry  norltcr^Starliey, 
28^  ikiuthaiiip  to  El 'buildings,  London. 

Aa  ImpraTomonl  la  BkUDoala  tor  incandeaceat  olootilo 
latapa.  KniUlt  lAn{;hiziB,  4ft,  Soiithiiiii|>Loii-l.'iiilLliii^,  LoU' 
lion. 

trnproroBioats  ki  pevtable  cloeirlo  lanpa.  mor*  Mpoolallj 
laiOBdMl  for  nalaora'  a**.  Tli>.'  Mininjj  diiid  Cencral  Kloctrio 
Laijip  Coiii|>ui>v.  I,iiiii(-vl,  n>'>tuoiid  l!>tBl>l  KitJ.ticrald,  and 
At'.hia  Heirry  llfjn^;li,  17,  Linc')lti'«-in!i.iieldii,  l»iid(iu. 
ImprOTOiBOala  la  «I««trl«  matore.  Ijcliantiau  Kiani  do. 
F«rraitti,  24,  .■^ijLitli.ain|itnii-liiiiMjng«,  IxmUou. 
iBLproTaiBoata  la  olootaio  motora.  SeWtiau  Kiani  iB* 
frrrauli,  21,  S<iTUhani|iIoii  Iniildin^-,  Lnndon. 

KKiiKi  ai:y  27. 

tmproreniioiita  in  or  rftlatlas  to  alootrtc  lompa    Fraleriok 
Kifhaiii  lli'jiTiiiiiin.  4SJ,  Slniiid,  Luiidoci. 
Inproremoata  la  tlio   naaau£aetiir»    of   alaotrloal    eao- 
daolaia.      William    Arthur   Tbotua^    6,    IIrfiiiii'>-biiiildiii)C*, 
Cli«np"ry'lanB. 

Aa  imprevoil  aiado  of  aiaaanuitiirlBc  elootrtoal  oea* 
daetora.  Williacu  .litlint  Thi^mo,  6,  Hroiinri-liuitdint^ 
(;haiicer)f.|.iiip. 

ijaproTonioata  la  oleotrle  awltelMa.  i'Uitip  I'cnihroko 
Atexaridai,  24.  Sua[ham|itOD-t>ultdiii^,  Chancury  laiis. 

FKUKi'tiiV  28. 
Improra moats    la    aad    aooaootod    with    traaafonaori^ 

•leotrlcol      moaoariiiK      Is*  ten  men  la,     and      laaulalloa. 

laim.i  SniLil.iiiij...  'ly,  iJii.'-L"  •  i,rB,,l,  Wiiiil.|..ijn,  Surr.-j'. 

KIactrl«al  lUid  ateau  applloallon  for  actuatlnx  aeparat* 
and  Indopeadoiit  alanna  la  oonnoollon  with  vatvoo. 
Sjtiiiiel  Walkff  &tiil  tiMr^i'  Millt,  Kadulill".',  IjitiL^a^Iiiit 
Aat«(n>tlo*Uy  rogaUUag  aad  liooplDS  ooaataat  tba 
•laetromottTo  reroa  or  proosnra  »l  may  oloettle  eiraolt. 
Jdhii  Slit]i;i.  69.  N'W  Htija<|.4lri.---[,  Ltndan. 

llf.lKI  >1    1. 

ImproroBttata  la  dynamo-OecU'Le  maoklsoa.  Uiiarlea 
Nenlon  KiiukII  and  Ruuald  Aiigu-iLiu  ScuU,  17,  llrallilleld- 
rnait,  Mill  Hill  I'ark,  Lutiiloii. 

tmproTomenta  tn  awlteboa  for  controIUac  aloattlA 
olronlca,  uapociuUy  oluotrici  itKlit  olrculta.    Qeom  Bdwin 

rii-tili'T.  i:|ii-,t.-i     H,iu.-«,  fliailiaiu  -lieel,  Bd)(oley,  Slockpoft. 

Improromoata  tn  talopboulo  appiuratna.     Alfred  Whalley, 

llrKlrj  .  iirai"  Wiiii  iiijiliiii,  t'lmhiir. 

iBiprovementa  la  apparatua  for  eaabllns  ■  anpply  of  gaa 
or  otiior  tluld.  or  a  current  of  oloctricity.  te  bo  ebtalaod 
tor  a  Uailtad  Haio  «a  propaymoat  tlLerefor.  Matthew  Crana- 

ni'k  i)i'--iiliill,  47,  l,iii'"lii '".iiiii  li.l'U,  1,'iiidc.ii, 


SI*l'X;U'']UATIONS  I'UBLISlUiU 

GeaerailDK  oloetrfclty  on  traUta.     Titniuln.    bil. 
Dyaa^M-oIoecrle  laaohlaea.     Shi^jianl.     81. 
Kloetrie  glow  liunpa.      t'ilcb  (l)ni'niaund).     bJ. 
KUwtrteally  UgtaUac  roUway  tralaa.    Timniia.     8<t. 
Klootrv-Biagsetio  brake*.     lt«n]L(Kitui  and  another). 

:itiiJiol  and  olhen.    f 


5615 
6021- 
7139. 
7S06. 
18018. 

202bl.  Railway  alMiuio  MtaapbOTMi. 
20911.  fttorac*  battartao.     Wooir.     »!. 

20071.  Blaotrto  •xorclalag  iaa«Uao.     Imray  (Elocttic   Bioiviaing 
Meutiiiii'  C'Xiii'aiiy.J    S'l. 

laoo. 

272.  Kle«tre-macaatlo  dlapatobapparataa.     HadUau  (WtUiAina). , 
&I. 

302.  S*c«adary  battatloo.     Lake  (Alesaciiler).     8d. 

303.  aoooadary  battortoa.    Lake  (Aleiaudcr).    Sd. 


COMPANIES'  STOCK  AND  SHARU  LIST. 
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ADAlo-Ain«ri<»i)  Dnuh 

—  Pr«f.     

India  fiubber,  GntU  Pareha  *  Telegraph  C& 

Hoiuo-lo-HoiiBe      .,, 

Metiupolitan  Elsitric  Sup^ity   ,., .,......, 

L«:idoii  Electric  Snpply    , ...,., 

Sirau  United 

Telvjiraph  Conatr«ctioa     „ 


National  Tolcphou 
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NOTES. 


Al<«riA. — Tho  plant  for  the  lighting  of  Batna,  Algeria, 
bu  beati  diHoinbarhcd  at  Philippeville,  and  the  central 
station  for  ihiR  town  is  being  proceeded  with  as  fast  aa  pos- 
wble. 

Bftttory  Bookcase. — Tba  ririsi&a  maneion  of  tbe 
Due  de  1&  Tr«iroille  is  now  lit  up  by  olectricity.  The 
•lectrictty  is  genemted  by  cells  which  are  made  to  appear 
like  books  in  a  shelf. 

f^  Xtons  OAUoaKO. — Tho  East  Cleveland  Sircot  Gailroad 
Comjiany,  of  Cleveland,  Ohio,  run  thcjr  40  eleetrie  cats  an 
everag«  total  mileage  of  fi,000  miles  per  day,  or  an  average 
per  car  of  1 25  ailea  a  day. 

Hanefield. — The  town  of  Mansfield  seems  to  havo 
^^tekoQ  a.  st«|j  rearwards — it  is  to  be  lighted  with  tweoty 
^ffoil  lAmps.  It  will  no  doubt  bo  in  a  good  mood  to  accept 
f        the  aid  of  electricity  at  the  end  of  half  a  year. 

Ij^  Eteotrlo  Welding. — The  naval  officers  eppointed  by 
r^  the  United  Statea  Secretary  of  the  Nary  hare  visited  tho 
I  Thomson  electric  welding  worka  at  Lyim,  to  report  upon 
I  ite  suitability  for  employment  on  the  cmiaeie  and  meuof- 
j        war. 

Joanuil. — We  have  received  the  Journal  of  the  Insti- 
tution of  Electrical  Engineers  containing  the  president's 
■ddiees  on  "  Magnetiam  "  and  discussion  ;  and  also  absU'act 
of  a  paper  by  Arthur  £.  Childo,  B.Sc.,  on  "  Electric  Traction 
as  applied  to  Tramways." 

Paris  Telephones. — The  complaints  in  regard  to  the 
Paris  telphuno  nyatem  have  iuduood  the  Minister  of  Pest 
and  Telegitiphs  to  decide  upon  the  erection  of  a  large  tele- 
phone  erchange  in  the  centre  of  Paris,  with  accommodation 
for  30,000  subscribers, 

San  Harits. — The  proprietors  of  the  large  hotels  in 
the  heights  of  Sun  Marita  arc  occupied  with  tho  considera- 
tion of  a  project  for  the  establishment  of  a  centrul  station 
to  utilise  400  h.p,  from  the  neighbouring  river,  which  will 
be  distributed  to  a  distance  of  about  throe  miles. 


• 


Rope  bearing. — It  is  a  curious  fact  while  rope  gear' 
ing  is  somewhat  on  the  increase  in  England,  that  the 
experience  in  Paris  has  not  been  in  its  favour.  It  seems 
that  the  rope  gearing  in  the  Halles  Ceotrales  has  begun 
fttroady  to  fray,  though  the  Seellos  belting  shows  not  the 
least  sign  of  way. 

Berlin.  —  The  large  hoiLses  in  the  Kurf urate ndamm, 
Berlin,  are  to  have  an  electric  central  station  of  their  own, 
at  first  supplying  1,000  incAndcscent  lamps  of  16  cp.,  and 
3M>  of  !!■')  cp.,  the  latter  being  for  street  lighting.  Even- 
tually the  installation  will  comprise  4,000  IG-cji.  lamps 
and  1,000  of  25  cp. 

Private  Stations.— Another  private  central  electric 
light  sution  hua  been  erected  in  Puria  in  the  Champa 
Elya^es  by  the  firm  of  Beau-Borlrand  et  Tajllei.  Like  tbs 
Pulsfoitl  station  in  the  Faubourg  St.  Martin,  tho  cables  do 
not  encroach  upon  the  public  street,  serving  only  the  large 
block  of  houses  in  the  neighbourhood. 

Xnstitation. — The  next  meeting  of  the  Institution  will 
be  on  Thursday,  the  20th  inst.,  when  the  discussion  on  the 
papers  by  Mr.Swinburnu  and  Mr.Ksson  is  to  ho  (inishod.  The 
next  paper  to  bo  rood  will  be  on  "  Alternate  r.  Continuous 
Currents  in  relation  to  the  Hnman  Rody,"  by  H.  Newman 
l^awrence,  member,  and  Arthur  ilurrias,  M.L>. 


Printing  Offloes.— The  chairman  of  Messra.  Cassell 
and  Co.  ut  their  annual  meeting  said  that  the  directors  had 
under  their  consideration  a  scheme  for  the  entire  lighting 
of  their  offices  by  electricity.  The  advantages  of  electric 
light  for  printing  offices  is  becoming  thoroughly  appreciated, 
and  Messn.  Castell's  are  not  the  only  large  house  that  are 
thinking  about  introducing  the  light 

Sontb  London  Trams.— At  the  half  yearly  general 
meeting  of  the  Suuth  London  Tramways  Company  held  on 
Friday  at  the  City  Terminus  Hotel,  the  chairman,  Mr.  S. 
J.  AVilde,  alluded  to  the  development  which  had  lately 
token  place  in  electric  traction  in  tbia  country,  and  said  he 
considorod  that  the  solution  of  the  question  of  mechanical 
power  on  tramways  would  bo  found  eventually  in  the  adop- 
tion of  electricity. 

Strosborg.— The  first  German  Catholic  church  to  he 
lighted  electrically  is  the  Straaburg  Cathedral.  Arc  lights 
have  been  used  outside  with  grand  effect,  and  inside  with 
incandescent  lamps  disposed  round  the  piers  and  columns. 
It  was  feared  that  the  eleolfic  light  would  spoil  the  dim 
and  religious  eSect.  It  ie  true  that  the  piere  are  mora 
brightly  lighted,  but  the  interior  ae  a  whole  is  stated  to  be 
highly  satisfactory. 

.  Niagara  Falls. — The  project  to  utilise  the  water- 
power  of  Niagara  is  stated  to  have  been  brought  to  a 
practical  issue,  and  that  work  on  the  main  tunnel  will  be 
soon  commenced.  The  scheme  is  to  take  a  tunnel  24ft. 
diumetnr.  and  about  3J  miles  long,  taking  the  water  troOL 
above  the  falls  and  using  it  to  drive  turbines.  The  cost  ia 
given  us  2^  million  dollars.  An  influential  board  of 
trustees  are  appointed. 

Eleotroteohnology  in  Spain. — It  ia  annonnood  by 
iV  Telfijrai'hisia  Espti^iiol  that  the  Director  of  Telegraphs, 
with  Dr.  Celestino  Goni,  have  founded  a  jireparatory 
academy  for  the  school  of  electrical  engineers  in  Madrid. 
Mathematics,  geometry,  ditterential  calculus  will  be  taught 
to  the  pupils,  as  well  as  knowledge  of  electricity  and 
mechanics,  which  will  be  carried  on  at  the  higher  school 
The  terms  are  etpial  to  XI  a  month  for  all  the  classes. 

Ovorhead  Wires. — At  tho  Wandsworth  District 
Board  the  committee  reported  having  considered  the 
London  Subways  and  Overhead  Wires  Bill.  They  asree 
with  Westminster  and  Kensington  Vestries  that  overhea<l 
wires  should  be  removed  and  the  powers  should  be  vested 
in  vestries  and  district  boards.  It  was  agreed  bo  inform 
the  Kensington  Veetry  that  the  Boirrd  do  not  consider  it 
necessary  to  petition  themselvai,  but  will  give  all  asaiatance 
in  their  power  to  the  Kensington  petition. 

Post  Office. — The  whole  of  tho  order  for  making  the 
mainandbranch  distributing  switch  and  fuse  hoards  required 
for  the  electric  light  extension  at  the  General  Post  Office' 
has  l>tien  cybbiinod  by  the  Acme  Kloctriu  Works,  with  alao 
a  large  order  (upwards  of  2,000)  for  "  Cockbum's  "  patent 
fusoboxoB  and  fuses  for  use  throughout  the  same  installa> 
lion.  Other  heavy  work  is  in  hand  by  the  same  firm, 
together  with  aome  30  lai^e  distributing-boards  for  leading 
firms,  one  of  which  is  to  control  6,000  lights. 

Sleetrio  Cleeks.— In  a  very  complete  paper  upon 
"  Recent  Progress  in  British  Watchmaking "  before  the 
Society  of  Arts,  Mr,  Julien  Tripplin  remarlts  that  although 
in  chronomutry  wc  are  supremo,  and  in  other  brunches  luve 
a  decided  lead,  yet  in  the  decorative  style,  in  the  applic»> 
tion  of  electricity  to  clocknuiking,  and  to  the  syncbroniaing 
ol  clocks  by  olectricity,  the  foreigner  has  a  foremost  pi 
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This  he  attributes  to  the  widened  mental  condition  coming 
ironi  a|>i>cinl  truining  iii  the  t«chiiicul  scbaol&, 

AstoniBhlne  the  Natives. — An  nmusing  account 
Qomes  from  New  Guinea  relating  ths  effect  upon  the 
natives  when  tlie  8.8.  "  Nalaon  "  exercised  her  power.  The 
foghorn  wjw  blown  and  the  electric  projectors  flashed  upon 
the  village.  The  natives  thought  the  two  el«ctriu  li^ht«  to 
Ixt  the  oyc«  of  soira  grout  mon«ter,  and  when  they  ho&rd 
the  mound  of  the  fiiren  they  imRiediately  concluded  that  it 
was  the  voice  of  the  monttter,  and,  acting  under  this  belief, 
numbers  of  thom  ran  away  and  hid  in  the  bush  in  terror 
o(  their  lives. 

Enamel  Qoods. — It  would  pay  some  of  our  English 
inanufncturers  to  Ukc  up  seiiousty  the  qut)8tion  of  enamel 
shades  for  electric  lighting.  At  present  the  best  and 
oheapOiSt  goodii  come  from  Germany  :  tfaoy  arc  well  and 
truly  made,  coating  something  under  a  shilling,  while 
English  plain  shades,  enamelled  iron,  ol  the  same  nature, 
cannot  he  found  under  at  least  half  as  much  agiin,  nnd  arc 
then  not  BO  well  done,  There  must  be  an  immense  trade 
sotting  in  for  these  shades  for  ordinary  ehop,  factory,  and 
kitchen  use  with  incandescent  lightg. 

Oxidising  WIreB.^A  num1>er  of  experiments  in  an- 
nealing meUU  have  lately  been  carried  out  at  the  Pbyaico- 
Technical  InsUtution,  Berlin.  I>r.  Liiwenhorz  lectured  on 
those  to  the  Polytechnic  Society  last  week,  and  in  the 
course  of  his  remarks  seems  to  have  8UggeHt«d  that,  properly 
worked  out,  it  may  ho  possible  to  insulate  electric  light 
wires  with  a  coating  of  oicido.  This  ia  certainly  a  novel 
and  ingenious  snggoittion.  No  doubt  a  meant  of  insulating 
copper  bodily  without  indinrubber  or  other  cnropound 
would  prove  mightily  acceptable,  and  we  are  quite  sorry  to 
think  the  idea  is  an  impossible  chimera. 

Swansea  Docks. — The  work  in  connoctiou  with  the 
lighting  of  the  .Swansea  Docks  by  electricity  is  proceeding 
Bslisfsotorily  under  the  management  of  Mr.  Polyhlank, 
and  will  be  completed  in  the  course  of  a  fow  weeks.  The 
basin  and  locks  and  entrance  to  the  South  Dock  have 
already  boen  lighted,  but  the  South  Dock  itself  and  the  west 
side  of  the  North  Dock  have  yet  to  be  iUuminsted.  The 
Sunbeam  Iamp»,  recently  erected,  are  working  satisfactorily 
at  300  and  500  c.p.  A  dynamo  has  been  placed  in  the 
Harbour  Trust  electric  lighting  station,  whero  prcparatione 
are  actively  going  on  to  lay  down  the  whole  of  the  neces- 
sary plant,  BO  that  electric  lighting  may  bo  provided  at  the 
earliest  possible  date  for  the  whole  oi  the  Swansea  Docks. 

Good  Men  in  Demand. — It  is  an   indication    of  the 

way  wurk  is  setting  to  tind  the  demand  there  is  in  the  elec 
trical  trade  for  men  who  can  use  their  fingers  in  a  work- 
manlike way.  Ex|>erimenters  are  not  required,  but  a 
man  with  bis  head  in  his  work  and  a  good  know- 
ledge of  the  lathe  haa  often  great  possibilities  opening 
from  time  to  time.  For  instance,  nt  a  &)ll  at  the  Woodficld 
Works,  we  And  electrical  instrument  makers  and  similar 
men  who  knew  their  work  would  he  welcomed.  It  is  so  in 
nearly  all  electrical  works.  Men  good  at  their  fingers  are 
wanted,  and  as  at  the  commencement  of  railway  practice 
ao  now  with  electricity,  a  man  once  in,  and  with  hi.s  head  to 
ae&  how  matters  arc  going,  will  soon  ho  able  to  grasp 
opportunities  that  must  be  opening  almost  every  day. 

Berly's   Direotory. — We   have    received    the    ninth 

ajinuul  issue  of  that  well-known  book  amongst  electrical 

uea — Borly's  Universal  Electrictil  Directory.     The  volume 

now  contains  over  POO  pages.     The  arrangement  is  very 

poia^'ntbeiiaive,  and   bits  its    Eidvantagc  in  thi)  fwt  Ibat 


pains  have  boen  taken  to  give  the  electrical  namm  of  all 
couiilries.  Bc&idoa  the  general  section  of  names  arrangi 
alphabetically,  and  in  tradoi,  we  bavo  an  America! 
directory  with  list  of  the  American  initituto  ;  also  Co 
tinental  Electrical  Directory — French,  Gorman,  a: 
Italian — and  the  same  for  India  and  the  colonies,  arraa, 
both  aliihabetically  and  in  cL'tA^ified  trades.  It  is  clearly 
arranged  ;  the  advertisements  for  tho  most  jmrt  ore  kept 
bo  thomsolvos,  and  tho  names  and  claesilications  ara  easy 
of  reference. 
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Medals  Oirered.— The  Rocit^ti^  Industrielle  d'Amioi 
offer  some  awards  for  18&0,  among  which  arc   three  m  th' 
domain  of  electricity.     A  gold  medal  is  to  bo  given  to  tho 
best  industrial  installation  of  electric  light  running  at  least^ 
a  year.     This  installation  must   be  more  eoonomieal   thaS^J 
gas,  supposing  an  industrial  establishment  of  300  to  350 
burners  ntaiiitfacttiring  its  own  gas.     The  second  medal  ifl 
to  be  given  to  the  best  application  of  electricity  to  the 
chemical  industry  in  the   neighbourhood  of  Ameins.     The 
third  will  be  awarded  to  the  author  of  the  beet  essay  °^^ 
physical  scionco,  choice  of  subject  being  open.     These  wil^H 
remain  the  pro[»orty  of  the  society.     They  must  be  sent 
unsigned,  addressed   to   tho  president  of  the  aocicty,  at 
Ameins,  and  must  contain  ascalfid  cnveloito  with  name  ac 
address  of  the  author. 


London  County  Connell. — At  the  weekly  meeting 
the  London  County  C^iuncil  on  Tuesday,  the  Iligbwaye 
Committee  recommended:  "(a)  That  the  Parliamentary 
Committee  bo  requested  to  instruct  the  solicitor  t«  b.iike  the 
necessary  steps  for  the  insertion  in  the  Money  Bill  of  this 
year  of  ft  clause  emiMwering  the  Council  to  create  etock, 
and  to  exjiend  the  money  so  [)roduced  for  tho  purposes 
the  Electric  Lighting  Acts  appticn'ble  to  the  county  of  Loi 
don  ;  {h)  that  prorision  he  made  in  tho  Money  Bill  for  a 
borrowing  power  under  tho  Electric  Lighting  Act  of  XS.OOO 
in  respect  of  tho  year  ending  December  31,  1890,  and  of 
ift.OOO  in  rasjiect  nf  the  year  iS91,  tho  period  over  which 
tho  repayment  shall  he  extended  to  be  horuuftcr  determiaod 
by  the  Council  upon  the  recommendation  of  the  Fitunce 
Committee."  The  recommendations  of  the  committee  were 
agreed  to. 

Subways  and  Overhead  Wires  Bill. — Thirty-six 
persons  have,  within  tho  time  limited  by  the  Standing 
Orders,  deposited  jietitiona  in  the  Private  Bill  Office  of  the 
House  of  Commons  praying  to  be  hoard  in  opposition  to 
the  passing  of  the  Bill  promoted  by  the  London  County 
Council  for  conatnicting  subways  for  pipes  and  wires  under 
the  streets  of  the  metro[>oIis,  and  for  tho  creation  of  an 
efficient  system  of  control  over  overhead  wirei  and  cables. 
The  London  water  companies  and  a  largo  majority  of  the 
electric  light  companies  have  consolidated  their  opposi- 
tions, and  are  reprosentod  by  only  two  out  of  the  36 
petitions  lodged  against  the  Bill.  An  analysis  of  the 
petitions  shows  that  among  the  opponents  are  13  railway 
companies,  10  local  and  other  governing  authoritiua,  five 
gas  companies,  and  six  telephone,  hydraulic  and  other 
companies. 

Wisan.— Mr.  G.  Stephen  Coriott,  A.M.LE.E.,  has,  on 
March  1,  been  taken  into  partnership  by  Mr.  Maunaell 
Mercier,  mining  engineer,  of  Wigan.  The  title  of  tJia  now 
firm  will  be  Mercior,  Coriott,  and  Co.  Mr.  Corlett,  who 
was  for  aomo  years  manager  for  Mossni.  Sydney  F.  Walker 
and  Olliver,  of  Cardiff  and  Newcastle,  of  their  North  of 
England  <.listrict,  baa  been  very  intimately  associated  with 
tlie  application  ol  electricity  tQ  coUiery  purposes,  having 
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im^^e<t  aod  carried  out  n  numW  of  etio««idul  insUlU- 
tiona  of  electric  light  >»tli  abov«  and  bolow  ground  in 
difiar«ut  parta  of  th«  country,  in  addilion  to  b  very  varied 
experiencs  in  colliery  Bign&lling,  ship,  factory,  and  bouse 
lighting.  The  6rm  haw  the  agoncy  for  Crompton's  dynamos 
tod  Bobora  for  lAncasbire,  North-West  Wales,  and  West- 
moreland, and  have  just  t«kan  new  and  extensive  prenaises 
at  King-street,  Wigan.  Electrical  engineering  la  becoming 
greslly  in  demand  in  colliory  dietricte,  and  we  have  pleuuro 
in  noting  the  axtablishmont  of  the  new  firm. 

Verity's  Concert. — A  very  enjoyable  evening  was 
■pent  on  Friday  last,  when  Mr.  J.  B,  Verity  took  the  chair 
and  presided  over  tho  annual  smolcing  concert  of  Messra. 
Verity  snd  Son's  CYicliet  and  Footljall  Club.  Not  content 
vith  the  usual  Bsloclion  of  songa  and  recitations,  the  club 
haablotsotned  out  into  a  musical  authority  of  some  little 
pretenaon  in  classic  fields,  and  boasts  a  hand  nf  ita  own. 
On  Friday  this  band  gave  aome  selections  in  fine  style, 
the  genial  and  caustic  Mr.  George  Verity  being 
in  great  form  with  his  'cello,  and  obtained  u|»- 
roerious  applaiue  from  the  roomful.  Mr.  Lovett 
King,  who  woa  on  his  way  to  St.  James's  Hall,  gave 
some  humorous  songs  in  a  most  amusing  style.  Comic 
songs  wore,  of  course,  in  groat  r6<iue3t,  Mr.  F.  Hill  being 
heartily  encored,  and  aii  the  he.xd  of  the  bouse  sat  smiling 
npon  bis  small  army  of  men,  sipping  his  lemon  sr|uash  and 
rapping  out  for  more  comic  son^,  it  was  most 
pleaaant  to  feel  the  wholesome  ^uodfellowship  that  such  a 
gathering  engenders.  .Some  200  persons  must  have  been 
pTMent,  and  the  concert  was  in  all  ways  a  thorough  success. 

Sonthwark  Sabnray.^The  following  further  jmrticu- 
lars  are  given  of  the  .Southwark  electric  line,  and  will  he 
inUresting  to  bhoso  who  have  been  following  the  progress 
of  the  line.  Each  engine  weighs  about  10  tons,  the  motor 
is  of  the  Edison-Hopkinson  type,  and  is  arranged  to  take 
the  current  from  a  conductor  curried  on  the  wood  sleepers 
between  the  rails  of  the  line.  The  ])ermanont  engine  and 
dynamo  houfte  at  Stockwell  is  nearly  completed.  In  the 
meantime,  and  in  order  to  work  the  Itno  experimentally,  a 
temporary  engine  and  generating  plant  have  been  put  up 
at  Great  Dover-streeu  The  subway  is  lighted  by  elec- 
tricity, glow  lamps  being  employed,  the  current  for  which 
ia  goneratod  by  the  same  plant  as  that  which  supplies  the 
locomotive.  It  is  intended  to  run  trains  of  three  carriages, 
flach  eapable  of  carrying  34  paasangei-s,  with  a  three- 
minute  service  each  way.  The  trains  will  bo  Utted  with 
the  Westinghouse  automatic  brake,  worked  from  the 
locomotive^  which  will  carry  a  supply  of  com^iressed  air 
■uEEiciont  for  making  50  stops.  When  nearly  exhausted, 
the  ur  reeen'oirs  on  the  engines  will  be  replenished  at  the 
main  stations. 

Brighton  Town  CottnoU. — An  ordinary  meeting  of 

the  Brighton  Town  Council  was  held  on  March  6tb,  at  the 

Town  Hall,  Brighton,  the  Mayor  (Alderman  Manwaring) 

presiding.     Some  discussion  arose  out  of  the  proceedings 

of  the  Worka  Committee  in  consequence  of  a  latter  sent  by 

Councillor  Blaker  calling  attention  to  the  damage  done  to 

the  electric  railway  by  the  recent  storms,  and  suggeeting 

that    notice  be  given  to  remove    the    railway    at    ouce. 

[Some    of  the  members  spoke  in  ita  favour,  and  others 

[agiunst,  and  on  a  vote  being  taken  an  amendment,  which 

aubeequently  moved,  was  loet,  and  the  proceedings 

'^eonfirmed.     The  proceedings  of  the  Pavilion  Committcie, 

which  contained  the  award  of  Mr.  A.  M.  Channell,  Q.C., 

in  the  ditjrite  between  the  Corporation  and  Maxim- Woston 


Eleotric  Company,  Limited,  in  respect  to  the  oontract  for 
reconstructing  the  electric  lighting  works  at  the  pavilion, 
were  moved  by  Cuuncillor  Booth.  The  proceedings  of  the 
Lighting  Committee  were  confirmed,  several  of  the  members 
expreasing  themselves  as  being  desirous  of  bowing  to  the 
majority,  and  hoping  that  now  that  they  were  to  have 
electric  li^'ht  it  would  be  made  as  succe&sful  as  possiblo. 

Tinting  Inoandesoent  Xiamp  Bulbs.— The  follow- 
ing method  for  tinting  incandescent  lamps  is  given  by  Mr. 
Arthur  S.  Huey,  of  Minneapolis :  "  Prejiare  the  glass  by 
thoroughly  washing  in  soap  aud  water  and  drying.  Then 
dip  in  bath  (made  by  beating  up  the  whites  of  two  eggs  in 
Ijlb.  or  pint«  of  water,  and  filtering)  and  hang  up  to  dry. 
Dissolve  the  aniline  colour  in  photogi-'.^phoi''B  common  collo- 
dion. Red  or  blue  aniline  will  form  clear  solutions, 
while  the  green  solution  will  require  filtering.  Yellow 
anitino  forme  a  handsome  colour,  but  the  surface 
of  the  glass  [>resents  a  frosted  appearance  after  the 
application.  Violet  and  purple  colours  may  be  obtained 
by  combining  red  and  blue  in  different  quantities. 
When  the  solution  is  ready,  dip  the  prepared  glass  bulbs 
therein,  bang  up  to  dry,  and  finally  pass  a  current  through 
the  bulb  for  half  an  hour,  that  the  heat  thus  generated 
may  harden  the  coating  of  the  collodion,  or  place  in  a  cur- 
rent of  air.  The  preiMration  can  easily  be  removed  with 
alcohol  or  sulphuric  ether,  but  is  not  aflfected  by  water. 
Kxperience  has  shown  that  the  boat  results  are  obtained  by 
not  using  too  much  aniline.  Make  the  coloui'  light  rather 
than  deep,  atid  apply  two  or  three  coats." 

rolkeBtone.~At  the  monthly  meeting  of  the  Folko 
stone  Town  Council  laat  week  the  Electric  Lighting  Com- 
mittee reported  that  the  Corjjoration  be  recommended  to 
give  their  consent  to  the  granting  of  the  provisional  order 
being  applied  for  by  Messrs.  Crompton,  on  the  understand- 
ing that  the  area  to  bo  supplied  be  the  whole  area  of  the 
borough,  that  the  contract  be  incorporated  with  the  order, 
that  a  clause  be  ineertod  that  the  oxietiug  contract  was  in 
no  wa}'  to  be  abrogated  or  nnllifred,  that  the  power  of 
supplying  the  whole  of  the  area  of  the  borough  be  not 
exorcised  without  consent  being  given  in  writing  under  tlie 
corporate  seal,  that  the  Cor[KirBtion  be  at  liberty  to  take 
over  the  provisional  onlor  upon  «ix  months'  notice  on  the 
payment  of  a  consideration  of  £150  to  Messrs.  Crompton, 
that  the  existing  contract  be  modified  in  regard  to  the 
prices  for  private  lighting,  and  that  such  consent  be  com- 
municated to  the  Board  of  Trade  upon  an  agreement  being 
entered  into  by  the  company  and  approved  by  the  town 
clerk.  A  letter  bad  been  received  from  Messrs.  Crompton 
suggesting  that  on  account  of  the  opposition  it  might  [ler- 
baps  be  desimbto  to  leave  the  matter  for  six  months.  After 
a  discussion  upon  this  point,  and  as  to  whether  the  lamps 
should  be  JOOft.  apart  as  now  arranged  or  300ft.,  tt  was 
determined,  however,  to  bold  the  company  to  the  contract, 
which  had  been  already  provisionally  signed,  and  the  reso- 
lution was  carried  by  six  to  one. 

Hydro>Eleotrio-Cable  Railway.— In  the  current 
number  of  EltetriciU  there  is  a  deacri|>tion  of  a  wonderfully 
and  fearfully  arranged  combination  of  sliding  electric  and 
cable  railway,  proposed  by  M.  Bcrlier.  This  gentleman, 
who  seems  to  have  been  greatly  taken  with  the  possibilities 
of  the  sliding  railway,  and  at  the  same  time  cotucious  of  its 
wanu  and  emulous  to  exceed  it  in  practicality,  proposes  an 
amelioration,  in  driving  it  by  electricity  instead  of  jets  of 
water,  still  keofHng  the  sliding  rails,  and  he  prophesies  a 
great  renown  to  French  engineers  for  this  invention.     The 


■jrttein  is  a  little  diffionlt  to  realise  on  account  of  its  com- 
ploidty,  but  ifl  illustrated  in  the  orij^n«l  article  by  ciits. 
The  principle  of  sliding  raiU  is  kept  for  the  cM-nages,  to 
rotluca  friction  and  allow  of  longer  trains  or  ^eatvr  bv^oA 
with  the  same  power  of  locorootiva  For  the  enf^ine,  how- 
ftTM*!  a  diffenab  aet  of  rails  is  laid  And  also  an  overhead 
electric  cable.  The  engine  obtains  purchase,  as  tiow,  by  its 
wugbt,  uiid  is  to  be  propelled  by  electric  motoi's  of  which 
in  the  deaigii  there  are  no  less  than  three  to  each  engine, 
oneof  these  b<-iiig  for  the  brake,  Bdndes  tbie,  tboie  iL{)i)ourfi 
to  be  provision  foi-  tonf;  troughs  of  water  or  feeding  cannla 
along  the  line  into  which  scoo[)8  are  let  down  every  now 
and  then  La  idpleiiisb  the  water  slides.  There  is  also  a 
cable  rolled  round  a  drum,  which  apparently  ie  to  dniw 
the  train  over  the  canals  where  the  engine  has  no  rails  to 
nm  ujwn.  Chemicals  are  to  be  addod  to  prevent  the  water 
treeung,  and  generating  stations  are  to  be  erected  at  certain 
'lidtances  along  the  line  to  be  worked  by  water  power 
wherever  jwiiiiilile,  all  oE  which,  says  the  iogeniouH  author, 
"  shows  the  economy  of  our  aystem." 

Baron  Batteir. — A  communication  has  been  sub- 
mitted by  M.  Baron  to  the  French  SociiHii  d'Encouragemeut 
upon  a  new  t)attory  of  his  invention.  Load,  cirbon  and 
zinc,  and  in  certain  casea  sal  ammoniac  a.nd  tnrtaric  ntrid, 
are  combined  for  the  jiroduction  of  an  electric  current. 
With  those  elements  the  carbon  pole  dooa  work,  as  can  be 
seen  from  the  iiuraoiouii  bubbles  which  form  contiiiniilly 
all  around  it,  white  with  other  battericH  the  carbon  servofi 
only  as  conductor.  Thu  exciting  liquid  iu  this  Inttcry  is 
very  rich  in  metallic  bodies.  It  ii  surpiisin^  if  it  i»  pri:i;ipi 
luted,  to  sec  the  number  of  bodies  ;^ivon  up,  uBpeciiiliy  if 
the  cIsaineSB  of  tbe  litpud  )»e  eousidoiod.  From  the 
point  of  view  of  electric  lighting  the  author  gnarantees 
with  smKll  vtemcuLs  of  the  cu[KLcity  of  one  pini.  and  a 
half  ot  exciting  li<iuid,  that  at  least  two  tnoutha  of 
ligbling  can  be  obtained  nt  five  or  six  hour^  a  day, 
haviiijr  only  to  chuiige  tbe  salt  and  wulut'  iu  the  jhu-ohs 
pota  once  every  10  oi-  13  days.  The  preparatiuu  of  the 
Ii(]uid  is  simple  and  not  coatly,  the  following  being  the 
reci|>e:  Tut  into  |>ots  of  (touowaie  or  cuamcllod  iron  '20 
kilograms  of  retort  or  wood  carbon ;  pour  iu  100  litres  oi 
filtered  water  arid  20  Hti-os  of  sulphuric  acid  ;  add  10  kilo- 
grams of  zinc.  The  tiijuid  immediately  beginning  rxi 
bubble,  Gpriiikle  live  kilograms  of  very  puro  minium  (red 
lead)  or  oloe  the  same  quantity  of  litharge.  Leave  to 
bubble  about  throo  boui"*  niid  then  filler.  After  cooling 
add  20  litres  of  nitric  acid  at  lOdeg.  This  mixture  will 
give  excellent  results:  thus,  with  six  small  culls  of  1^  liti'os 
of  this  liquid,  the  author  has  boon  able  to  run  for  1 2  daya 
(>f'2i  hours  a  lamp  of  eight  voiti  without  intumiption  save  for 
tho  time  tor  changing  tbe  aalt  and  water  of  the  porous  colls, 
which  is  comjiosod  as  follows  :  100  litres  of  filtered  water 
with  1,1^00  grammes  of  sea  salt,  Tho  ipiantity  of  nitric 
BL'id  may  be  decreased  and  replaced  by  tartaric  acid  so  as 
to  render  tho  lit^uid  practically  without  smell.  In  this  cii«u 
five  kilograms  of  sal  ammoniac  must  bo  addod, 

St.  Panoraa. — Tho  dual  commltteo  of  the  Parliamen- 
tary and  Gotieral  I'uqKisut  and  tho  Lighting  Committoca  of 
tho  St.  Pancras  Vestry  precouted  a  report  at  the  meeting 
on  tbe  5thinat.  upon  the  action  taken  by  them  respecting 
eleotric  lighting,  Tbey  gave  up  the  idea  of  taking  pre- 
mises in  Edward-stroot  and  in  the  King'a-road,  as  both  were 
considered  unsiuta.ble.  It  was  thought  by  tho  committee  it 
would  bo  meet  desirable  to  obta.in  a  freehold,  and  they  bad 
found  an  cstAte  in  Staiihopc-atrect  of  32  hotiseR  lor  which 


one  of  the  electric  lighting  eomtnnies  bad  offered  £13,000, 
but  had  not  completed  owing  to  the  action  of  the  Veatry  in  ' 
refnsing  to  huve  [trivate  companies  to  compete.  The  site 
contained  20,0)00  HU])erficial  feet  and  could  bo  had  for 
XIO.OOO,  while  Edward-street,  with  only  1 2,000lt.  area,  would 
coeti^lS.OOO,  WithoutpuUingalltbo  houses  down  they  wotUd 
have  sufficient  room  with  half,  so  there  would  be  an  income 
from  10  houses  of  about  £300  a  year ;  this  in  40  years  would 
|iay  the  pri[ic)|xil  and  interest  without  costing  tbe  rate- 
|iayerAotie  brt!fiienny,an4l  atthe  end  of  that  period  tho  |arish 
would  bo  the  poBseasor  of  this  estate  that  bad  oost  them 
nothing.  Mr.  Sweet,  having  moved  thin,  Mr.  Piuvhase 
contended  that  they  had  no  right  to  vote  £10,000  away  with- 
out pi'o[)er  notice.  Nona  of  tho  vestrymen  knew  this  waa 
to  1)6  brought  forward  that  afternoon,  only  receiving  t^e 
DOtico  a  short  time  before  leaving  home,  aad  not  giving 
them  au  opportunity  of  studying  tho  subject,  and  he 
protested  against  such  undue  b.iite.  Mr.  McGregor 
argued  that  so  important  a  quoation  should  not  be  delayed 
another  forttiight.  As  to  thu  nUoiuyors  objecting  they 
wore  all  ratepayers,  and  wore  there  to  do  their  best.  Mr. 
Westacott  said  he  had  valued  the  property,  and  if  taken  to 
tbe  mart  it  would  fetch  iiuitu  the  amount,  and  |)orbspe  a 
tittle  more  over  that  olTercd  to  the  Vestry.  If  thoy  were 
going  to  have  electric  lighting,  lot  them  have  their  own 
freehold  for  it  at  a  cost  of  i^  [ler  cent.  lie  hoped  they 
would  carry  the  committee's  rccommcndulioii.  The  report 
wiiA  adopted,  with  Mr.  Fnrehijso  as  tho  solo  dissentient. 

Readiuff. — At  the  monthly  meeting  of  tbe  Reading 
Town  Council,  the  Special  Committee  on  Kloctric  Lighting 
reported  that  they  biul  mot  on  the  24th  ult  and  bud  an 
interview  with  Mr.  Kite,  tho  solicitor  to  the  I^aing,  Whar- 
ton. Htid  Down  Cohstiuction  Syndicate,  and  resolved  lo 
recommend  tbo  Council  to  uon^nt  to  an  itp]>lication  to  the 
Itoard  of  Tnido  by  the  syndicate  for  a  lieenee  to  sujiply 
cleclriuity  within  the  borough  for  seven  years,  subject  to 
tei'ms  uiid  cond]tion»  to  be  settled  hy  parliamentary  agents 
under  the  direction  of  Messrs.  Monk  and  Field,  and  the 
town  clerk.  The  Mayor  moved  the  ubovo  rcjMjrt.  Mr. 
Moiiin  thought  the  license  should  be  for  u  shorter  i>eriad 
than  seven  years.  He  should  much  prefer  five  years.  Alder- 
man Hill  ufiked  if  the  granting  of  Ibu  licuiisu  fur  seven 
yearn  would  at  all  interfere  with  their  {H>sittuii  if  they 
dcc'doi!  to  take  np  the  electric  light  thcniRelvos.  A  notice 
of  opposition  bad  been  given  in  tho  other  two  cases  on  tbe 
ground  that  tbo  Corporation  iiitonde<l  to  take  up  tho  light 
thea^itelvea.  Tbe  Miiyor  Raid  It  wouhl  not.  They  could 
givo  notice  again  of  their  iinteution  to  apply  for  a  pro- 
visional order.  They  were  not  dobancd  from  taking  up 
the  i(U08tion  at  any  time  during  the  seven  years;  but  tbe 
probability  was  that  they  would  not  get  a  ticotise  if  tbe 
syndiiuite  wore  doing  their  work  well.  Alderman  Simonds 
K,iii<]  tho  8i>ocial  Committee  felt  it  would  be  more 
tulvanttgeous  to  the  town  to  allow  the  i)re»eiit  appli 
C3iit«  to  work  uiidor  a  license  for  seven  years  than  to  go 
into  tbo  iptestioii  of  bikiug  up  electric  lighting  tbomselves. 
If  the  syndicittc  kept  |kico  with  the  pi-ogross  of  electrical 
MJenco,  and  Reading  did  not  find  itself  behind  other  towns 
under  their  management,  it  seumtid  to  him  that  it  would 
be  much  more  iHlvantMgeouH  to  the  town  to  lot  them  con 
linue.  If  they  did  nob  keep  {kico  with  other  contnictors  in 
other  towns  it  would  bo  0|Wn  lo  the  Council  to  consider 
whether  it  was  advantageous  to  tbcm  [lorsonally  to  under- 
take tbe  management  of  their  own  oloctric  lighting,  or  allow 
another  company  to  got  a  provisional  order.  The  report 
Wiia  approved  unanimously. 


St.  Onen  Central  Stntlon.— A  large  central  station 
isbung  iiutallcU  at  tiaiiit-Onen-lM-Docka,  near  Puris,  by 
the  So«4t4  pour  U  Transmisaon  do  la  Force  parVEiectri- 
eit*.  intanded  to  «upply  tfae  icction  of  Paris  for  which  this 
company  hxve  obtained  tho  concosHion,  us  wet)  as  for  the 
suburban  tovrns  of  Asni^res,  Saint-Denis,  aitd  Saintr 
Ouon.  The  current  is  to  be  tiiiwmitted  at  the  totiBJon 
of  2,400  volt*  to  SMondary  stations  situated  at  Paris, 
Aani{>rei,  and  Saint-Donis,  where  it  will  be  trans- 
formftd  and  distributed  at  the  preasuro  of  I10volt«. 
The  genenting  station  at  Saint-Ouon  ie  to  comprise 
U>a  following  plftot :  Four  groups  of  two  Rosor  boilers, 
vapourisingatotal  of  16,000  kilogrammosof  atoim  an  hour; 
four  Krou£»  of  twin-cylinder  engines,  Corliss  ty(»e,  of 
300  tup.  each,  making  1,200  h.p.  ;  neven  dynamos  of  the 
Sod^t^'s  own  type,  giving  each  30  amperes  at  3,400  volte. 
The  current  nccessarj-  for  excitation  of  the  high-tcnaion 
HyimmoB,  and  also  for  the  lighting  of  the  station  itaelf, 
various  indiutrial  estaWisbinenta  at  SaintOuen,  and 
the  transmission  of  force  for  some  elevator  pumpR, 
will  be  supplied  at  the  pressure  of  110  volts  by 
lour  Hillftiret  dynamos  of  250  amperes,  one  dynamo  of 
the  Soci*:-t6'8  own  type  of  500  umporos,  and  one  Sautter 
dynamo  of  /iOO  amperea.  A  battery  of  accumulators  com- 
poeed  of  aota  of  500  kilog.  will  camplele  this  generating 
etation.  The  main  switcLboiuxl  wiU  be  arranged  so  that 
all  the  high-tension  dynamos  can  be  jfrouped  in  parallel, 
and  from  thin  will  load  the  main  distributing  circuita. 
There  will  nleo  bo  for  each  dynamo  an  ampere-meter,  a 
6cld  magnetic  resistance,  a  magnetic  and  a  fusible  cut' 
out,  nod  lastly  a  voltmeter.  A  second  main  switchboard 
for  the  low-tension  dynamos  will  servo  for  tho  scrvico  of  the 
accumulators,  the  low-tension  lightinj;,  and  the  excitation 
of  the  large  dynamos.  With  the  1,200  h  p.  the  station  will 
bo  »b!o  t«  supply  13.000  lamiw  of  10  candles.  It  is  sug- 
gested that  during  the  day.  whon  for  tho  most  purt  the 
plant  would  be  otheiwise  idle,  there  ia  a  gniiid  op|)ortuiiity 
for  the  piuilication  of  the  sowago  by  electrolyeie,  tho 
experimental  works  of  tho  Piu-is  sowerago  works  being  cloge 
by  the  station. 

Tho  Electrical  Bngineeriag  Company  of 
Ireliuid. — The  pixisjici^tus  has  lieen  published  of  a  new 
company,  which  should  have  a  good  influence  in  matters 
otectricuJ  on  tho  other  side  of  the  St  Oeorf^e's  Channel, 
under  tho  nuao  of  the  Electrical  Engineering  Company  of 
Ireland,  Limited.  The  proposed  capital  is  ^£50,000,  with 
[Xiwerto  inoroasa,  tJiit  being  divided  into  24,950  ordinary 
sbiurei  of  .£2  each,  and  100  founders'  shares  of  .£1  each, 
with  power  for  tho  directors  to  borrow  to  the  amount  of 
£15,000.  Tho  cntorpriM  is  a  purely  Irish  ono,  and  will 
no  doubt  eommend  itself  to  tho  iivour  of  tho  investing 
public  in  that  oountrj-.  Some  of  the  beat-known  and  most 
respected  citizens  of  Dublin  are  on  the  directorate, 
Sir  Howaid  Grubb,  F.R.S,,  occupying  tho  position 
of  chairman.  The  oompuuy  has  been  Formed  to 
uqujre  the  buaiaoaa  and  goodwill  of  the  Central  Elec- 
trical Engineering  Company,  a  private  pailtioi'shipcarrying 
on  business  at  Middle  Abbey-street,  Dublin,  which  has 
cst«blisbed  a  valuable  connection  in  view  of  the  increasing 
demand  for  electric  light  and  power  in  Ireland,  and  tho 
time  having  ju  their  opinion  arrived  for  extending  tho  scope 
and  UfwrationB  of  the  buainess,  they  have  concluded  special 
agency  agreements  and  working  amingcments  with  several 
of  the  most  important  olecuical  and  engineering  firms  in  the 
United  Kingdom,  which  the  direolora  believe  will  prove  of 
material  benefit  to  the  company.    The  comjKuiy  bavo,  amon^ 


others,  secured  the  agency  for  Ireland  of  the  Brush  Elec- 
trical Engineering  Company,  and  the  advantages  resulting 
from  tliis  arniiii;omotit  are  rogaiilod  as  most  important  by 
the  directors.  In  a  brief  period  it  is  expected  that  the 
Corjwration  of  Dublin,  who  have  already  obtained 
from  the  Board  of  Trade  the  nocossary  liceuee  foi-  public 
electric  lighting,  will  receive  similar  permisston  to  supply 
private  electric  lighting  ;  and  from  the  numerous  applica- 
tions already  made  to  the  Central  Electrical  Engineering 
Company,  it  is  considered  a  large  business  can  be  done  in 
the  city  of  Dublin  alone  in  fitting  np  business  establish- 
ments and  private  houses  along  the  route  to  be  laid  down 
by  tho  Corporation,  while  in  the  installation  of  isolated 
plants,  in  breweries,  distilleries,  factorioH,  clnbn,  etc.,  a  very 
large  busineae  would  he  certain  to  result  There  ia  alto 
considerable  scope  for  the  establishment  of  central  Rtatione 
and  the  utilisation  of  waste  water  power  in  parts  of  Ireland. 
It  is  hoiKxl  by  this  meaus  to  lieep  the  monoy  to  be  spent  ii 
Irish  hands.  The  company  ought  to  have  a  good  field  foi 
work. 

A  Bival. — Electrical  traction  engineers  will  be  intorosbed 
in  a  rival  system  of  driving  tramcaw  Lately  tried  at 
Chester.  This  is  a  low-pressure  compressed  air  system, 
introduced  by  Metisrs.  Hugbus  and  Lancaster.  A  number 
of  experiments  have  been  carried  out  by  Prof.  Unwin, 
V.K.S.,  on  the  Chester  Tramway  Compauy's  line,  who  is 
stated  to  have  expressed  hia  satisfaction  with  the  ayslem  u 
being  practical  and  less  costly  th^n  horses.  In  this  system 
tho  air  is  cnmpressod  to  1 701b.  per  square  inch  at  a  station, 
and  is  delivered  into  mains  laid  at  long  intervals  alongeide 
tho  tram  line,  just  below  the  surface  of  the  roadway.  A 
supply  of  air  is  ]»ickod  up  along  the  route  by  the 
car  as  a  fresh  charge  becomes  necessary,  and  is  stored 
in  a  receiver.  Tho  motor  la  on  the  car  itself,  which, 
in  outward  apiieoi'unce,  reecmblea  an  ordinary  horBe 
car,  and  the  car  with  itfi  freight  movcK  along  without 
any  visible  agency  whatever.  At  intervals  along  the  route 
of  the  tnim  line  are  boxes  let  Into  the  ground,  and  having 
a  hinged  cover  Hush  with  the  roadway.  Ineido  each  of 
these  boxes  is  a  vilve  connected  with  the  air  main  throuj;h 
which  comprosRed  air  is  supplied  to  the  car,  and  theao 
aro  lurined  charging  stations.  The  method  of  charging 
is  ingenious  and  simple,  and  the  operation  occupies 
only  a  few  seconds.  Ah  the  car  passes  along,  a  kind 
of  plough  is  lowered  as  tho  ca.r  approaches  the  chain- 
ing station  at  a  reduced  speed.  This  plough  raiees  the 
cover  of  the  box,  and  at  the  tame  time,  by  means  of  an 
ingenious  valve  arrangomont,  connection  is  made  auto* 
maticiilly  between  tho  air  reservoirs  on  tho  car  and  the 
charging  main.  The  car  is  stopped  for  a  low  seconds,  ana 
upon  being  restarted  the  connection  with  the  charging 
main  is  automatically  broken,  and  the  hinged  cover  of  the 
box  falls  down  in  place.  The  car  is  started  by  admitting 
the  air  to  the  motor,  which  in  the  present  case  ia  one  of 
Uigg's  four-cylinder  engines.  The  attention  which  is  being 
given  to  mechanical  methods  of  traction  by  tramway  com- 
panies is  not  ooniined  to  electrical  systems.  Wo  are  far 
from  saying  that  the  almve' mentioned!  system  is  a  powerful 
rival,  for  as  yet  no  full  partiicutars  are  furniishcd,  but  it  is 
evident  that  the  comjiunice  do  not  intend  to  capitulate  to 
electricity  without  a  side  struggle,  and  if  they  think  they 
can  do  what  they  wish  with  compressed  air  some  will  do. 
It  lays  with  the  electric  companies  to  find  out  the  odvart- 
t-iges  or  disadvantages  of  the  air  aystero,  and  push  strongly 
home  the  advantages  they  can  prove  of  the  electric  system. 
The  field  will  not  be  won  without  a  etrugglc. 


ELBCTBOLTSIS  OF  PIATINUH  SALTS. 

BV    AlJiXANDER  WATT. 

fConeJutl til  from  page  187.) 

Ill  the  opoiittig  ponors  of  this  Reriei)  attention  was  directod 
to  tho  importance  of  completely  flvaporating  to  drvness  the 
solution  of  bichloride  f>f  platinum  obtainod  by  di»8otviiig 
the  metal  in  tho  usual  way.  FEaving  raceutly  hud  occiuiion 
to  prepare  wme  protocblorideof  tho  metal  foroxperimenl-iil 
piiTpo&es,  in  which  it  is  necosaary  to  continue  the  evapora- 
tion at  an  augment6<1  temperature— cenerally  estimated  at 
tkbotit  ■lOOdog.  F.— to  ex[>el  an  equivalent  of  chlorine  from 
the  biuhluriJc,  1  ubscrve*!  that  thia  salt,  after  being 
heated  to  a  point  very  much  higher  than  is  rvijuired  to  obtain 
B  perfectly  dry  product,  yielded  abandaiit  f  umofl  of  chlorine 
for  a  considerable  time  dunii|;  which  the  masa,  originally  of 
a  deep  red -brown  colour,  gradually  became  exceerliiiKly 
dark  in  colour,  alnioal  approachiii;^  to  blackness.  A  jwrtion 
of  the  salt  in  this  state  w-ia  treated  with  water,  when  it 
Instantly  dissolveil.  forming  \i  yellow  solution  chars.ctenal.ic 
of  the  bichloride.  It  thus  becume  evident  that  in  the  pre- 
paration of  bichloride  of  platinum  the  heat  may  bo  ndvan- 
togeouAly  raised  l>eyond  the  point  necoaatkry  to  merely 
obtAiii  a  dry  product  without  impairing,  but  rather 
improving,  tho  salt  hy  still  more  completely  frfloitij^  it  from 
tracBS  of  acid.  As  the  chlorine  vapour  which  thus  bucumes 
expelled  before  the  protochloride  auge  is  reached  is  very 
OOHRlderablii,  1  itra  dinp^iiod  to  think  that  at  this  point  the 
product  formed  miiet  bo  an  inter medi.'ite  aiilt — that  is,  one 
vbich  stands  between  the  bichloride  and  the  protochluridc, 
a  sesiiuichloride,  in  fact.  When  the  heat  was  still  further 
raised,  approuchin>;  to  dull  red  heut  (and  this  cunlinuC'd  for 
a  lonj;  lime),  the  proto  uilt  was  gradually  obtained,  while  u 
vtry  small  portion  of  the  mass  becunie  reduced  to  the 
inetalUc  atate.  The  heat  required  to  convert  the  bichloride 
into  a  proto  salt  \s,  in  my  opinion,  much  higher  than  that 
generally  stater]  in  chemical  works — namely,  about 
400deg.,  or  the  meltin;;  point  of  tin. 

23.  T'rohchhrvlf.  vf  I'lalinum. — A  quantity  of  the  proto- 
chloride having  been  prepare*!  as  stated  aboiro,  the  Kalt, 
which  if  insoluble  in  water,  waa  dif^eitted  in  boiling  hydro- 
chloric acid,  in  which  it  readily  dissolved,  formiiig  a  dark 
red  or  reddish-brown  solution.  The  concentrated  proto 
chloride  solution  wae  afterwards  diluted  with  about  ten 
volumes  of  water,  and  electrelyii«d  with  the  current  from 
onesmall  Daiiiell  coll;  dojmaition  took  place  very  promptly, 
but  the  film,  however,  was  of  a  dark  colour,  toouj^h  per- 
fectlv  roKuline  and  firmly  adhereui, the  metal  hnving  alloyed 
itself  with  the  brass  plate  forming  the  cathode.  There 
vas  no  appearance  of  the  black  pondery  toetal,  nor  wne 
tboro  any  gas  evolved  at  tho  ele«:troi1e.-). 

24.  Protonitrak  of  Pialimm. — A  solutioo  of  this  salt 
waa  prepared  'by  digesting  the  hydratod  protoxide  in 
nitric  acid,  when  adeep  brown-coloured  liquid  was  obtained, 
which  wft*  afterwards  diluted  with  water.  This  solution 
was  then  clcctrolyaod  with  thecurrent  from  a  siiigle  Danioll 
cell,  when  a  verv  prompt  film  was  obtained  upon  both 
sides  of  a  bmss  plate,  tho  deposit  being  ^-ery  bricht  and 
white.  On  ecouring  the  plate  after  a  few  minutes  immer- 
sion it  was  found  that  the  deposit  adhered  very  firmly,  the 
metal  baring  well  alloyed  with  the  brass  surface.  Con- 
sidering that  nitrate  solutions,  aa  a  rule,  form  very  iiidif 
feient  electrolytes,  the  solution  referred  to  may  be  deemed 
ui  exception. 

25.  NUraUnof  PlaJinamaiui  Jmuuniium. — To  the  forego- 
ing solution  wan  lulded  a  moderate  quantity  of  nitrate  of 
ammonium,  and  the  compound  solutioii  waa  than  electro- 
lysed with  tho  same  current ;  deposition,  however,  became 
somewhat  slower  than  W3«  the  oue  with  the  simple  nitmta. 
Nevertheless  the  metal  deposited  ol  a  good  white  colour, 
and  in  all  respects  of  a  favourable  character.  \Vhen  two 
cells  were  put  into  series,  the  film  formed  somewhat  too 
quickly  for  an  adbttrent  coating,  so  the  anode  surface 
had  to  be  considerably  reduced,  under  which  conditions 
a  very  good  dcitosit  was  obtainad. 

26.  I'tyjtk'iide  of  PJalinum. — A  solution  of  this  salt 
was  formed  by  mixing  solutions  of  the  protochloride  of 
platinum  in  hydrochloric  acid  and  iodide  of  iK)t&8sium, 
when  a  deep  red  liquid  was  obtained.     This  solution  was 


afterwards  diluted,  and  then  electrolysed  with  the  cun^nt 
from  a  single  Daniell  coll,  when  a  film  of  platinum  soon 
formed  upon  a  braas  plate  o(  a  fairly  good  colour.  Oas  waa 
freely  evolved  at  the  cathode,  and  iodine  set  free  at  tho 
anode,  while  a  deep  red  salt  formed  at  tho  latter  electrode, 
which,  entering  into  the  solution,  soon  tinged  it  a  very  deep 
rod  colour.  The  film  of  platinum  deposited  from  this  bath 
firmly  adhered  to  the  hmea  plate. 

27.  BinMide  of  J'latinnm.—TQ  form  a  Ixitb  of  thia 
salt,  solutions  of  bichloride  of  platinum  and  iodide  of 
potassium  were  mixed,  forming  a  doen  red  liquid.  Tho 
solution  thna  obtained  was  electrolysed  with  the  current 
from  a  single  Daniell,  when  a  lilia  of  platinum  of  fairly 
good  colour  was  received  upon  a  bi-ass  plate. 

28.  Pretioduic  of  Platinum  in  Vy'inidt  6f  Potosgium. — ^To  a 
poi-tion  of  the  sobition  rifotrcd  U>  in  ex(»eriment  26  was 
added  one  of  cyanide  of  potassium,  when  a  nearly  colourless 
solution  was  obtained.  This  bath  proved  a  very  poor  couduc- 
IflF.  however,  requiring  the  current  from  three  Daniolls  to 
doconipoee  it,  and  the  metal  deposited  very  slowly,  tba 
film  being  of  aa  indifTorenl  colour. 

29.  CMorida  cf  Platinvm  and  Potassium, — A  bath  ol 
this  constitution  was  mado  by  mixing  solutions  ol  tho 
respective  salts,  the  resulting  liquid  boiugthen  electrolysed 
witSi  the  current  from  three  cells,  under  which  conditions  a 
very  prompt  deposit  of  platinum  of  gooti  white  culour  waa 
received  upon  a  brass  pinto,  the  lilui  adhering  firmly  to  its 
surfitce.  Thisi  solution,  however,  coidd  not  be  practically 
applie<i  since  the  chlorine  liberatedat  the  anode  would  soon 
rondor  iho  apai'tmont  unbearable  in  which  the  operation 
was  rnndiictcd. 

30.  CiUondMof  P{(tlinu7n  a?«f  JSaniirrt.— Sohltions  of  tho 
respective  salts  were  mixed,  atid  after  allowing  the  pre- 
cipit-tto  formed  to  subside,  the  yellow  supernatant  liquor 
was  docantod  and  electrolysed  with  the  current  from  a 
single  Daniell,  with  which  a  very  bright  film  of  platinum 
was  de|>naited  upon  a  brass  cathode,  the  metal  ajlherins 
firmly  to  tho  plate,  with  which  it  had  also  alloyed,  and 
could  only  bu  removc<l  by  hard  scouring  with  powdered 
batbbrick  moistened  with  water — the  material  I  generally 
prefer  to  all  others  for  cleaning  metidlic  surfaces  to  ba 
coated  with  most  other  metals. 

31.  Persfdphale  of  PhtiTiiim.^A  solution  of  this  salt  waa 
prc}>arod  by  treating  rcccntlv'  precipitated  and  etUl  moist 
sulphide  of  platinum  with  nitric  acid,  with  tlio  applicatioa 
of  heat.  The  resulting  soltition,  of  a  brown  colour,  wag 
then  evaporated  to  dryness,  and  the  mass  obtained  wu 
then  digested  in  hut  water.  When  cold,  the  solution  waa 
electrolysetl  with  tbe  current  from  three  colls,  when  a  dark 
depo»it,  irideacent  in  ))art*,  slowly  formed  on  n  bmas 
plate,  the  couting  gradually  a.S3uming  a,  raoro  metallic 
appearance,  commencing  at  the  corners  of  the  plate. 

32.  Platintiiii.  Persulphate  and  Suip^Mie  <ij  A  innu/niiim. — To 
the  preceding  solution  was  added  a  moderate  quantity  of 
a  strong  solution  of  sulphate  of  ammonia.  With  the  same 
current  lui  before  the  depottition  somewhat  improved,  but 
the  metal  still  presented  an  irideticoiit  appearance,  finally 
turning  blue,  a  colour  which  it  retained.  Large  bubbles  ol 
hydrogen  were  evolved  at  the  cathode,  8ome  of  which  roatod 
upon  the  plate  fur  some  time,  preventing  the  metal  from 
depositing  at  such  spots,  and  when  tho  plate  was  aft«r- 
waitis  examined  it' was  found  that  tbe  underlying  surface 
ou  which  the  bubbleii  1j;uI  rented  was  of  a  red  colour,  which 
contrasted  strongly  with  tbe  bright  blue  of  the  rest  of  the 
film. 

33.  Platiiutte  of  Potassa. — A  solution  of  this  salt  was 
prepared  by  gradually  addiug  to  a  solution  of  bichloride  of 
platinum  one  of  caustic  potassa,  and  the  mixture  was  then 
heated  until  tbe  precipitate  at  Hrst  formed  became  dis- 
solved. With  the  current  from  three  cells  deposition,  was 
very  slow,  but  on  wanning  the  solution  to  about  TOdeg.  F. 
the  metal  deposited  readily,  tbe  film  being  very  wbite, 
uniform,  and  thoroughly  adherent  A  solution  of  this 
character  might  be  I'enderod  practically  available  if  kept  up 
to  it«  nonnal  metallic  strength  by  adetjuate  additions  of  the 
platinum  salt. 

34.  J'emitrate  of  Platinum. — A  solution  was  prepsred  by 
digesting  moist  sulphide  of  platinum  in  nitric  acid,  with  tbg 
aid  u{  beat,  and  then  treating  the   resulting  brown  li(jut4 
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with  chloride  of  barium.  After  &)towtng  th«  precipitate  of 
iphata  of  barium  to  siib^de,  the  clear  nitrate  golution  trax 
deeant«()  and  el«ctroIyee(I  with  the  curreut  from  three  cqIIh, 
whon  ft  film  of  a  steel  blue  colour  was  obtained. 

35.  Ptrnitrate  nj  Platinum  wilM  NitraleoJ  Ammomam. — To 
tho  ahove  aohition  waa  added  a  moderate  proportion  of 
nitrat«  of  luumonia,  when  Iho  dopwita  obtained  with  the 
same  turrout  still  assumed  the  Wue  colour  referred  to  in  the 
foregoin;^  resulL  A  mixture  of  the  periiitrate  with  nitrate 
of  potash  WM  also  tricf).  but  in  this  case  also  tho  colour  of 
tbo  film  was  iavarisbl}'  blue. 

In  pursuing  the  electrolysis  of  platinum  sftlfai  mtny  aolu- 

tioQs  besides  those  recorded    were    tried,  but  since   the 

reaulto  obtained  were  tiot  of  sufilcient  interest  to  render 

ttiieir  Dotification  of  an;  practical  service,  they  have  not 

beea  referred  to. 
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Dcpoiiim  of  Flatiaum  by  Siinpli  Itnmersiot\. — It  was  next 

'determined  to  aaoertaiti  what  action  the  solutions  of  the 

ioua  utatinum  aalui  would  have  upon  brass,  copper,  etc, 

ll»y  simple  immersion  in  the  respective  liquids,  with  a  view 

!  to  deUoTDining  whuthor  some  of  them  might  be  utilised  for 

'  producing  metallic  or  coloured  stains  upon  such  metals  for 

ornamental  purposes  in  the  arts.     It  will  be  seen  by  refer- 

•nee   to   the   &buvu  tuble  that  certain  platinum  aolutions 

iitppear  specially  appiicablti  tu  the  pur]K»eH  indicated.  Since 

Isomo  of  tho  aulutions  named  yield  bright  metAllii;  films  of 

platinum,  upon  braes  and  copijor  more  enpecially,  it  will  bo 

readily  seen  that  in  cases  where  «uch  h  film  would  be  dcsir- 

1  bUo  these  polationa  would  be  likely  to  prove  serviceable. 

Aj;un,in»omo  caeos  rich  brown  tones  of  various  slutdoi  can  bo 

obtainnd  upon  the  various  mebila  indicated,  ai>d  since  these 

cotourationg  migr  be  varied,  cui  in/mitum,  according  to  the 

strength  or  woaJuiess  of  the  eolution  used,  it  it  not  unliltely 

that  tbe  practical  operator  may  derive  some  advantage  by 


trying  for  himself  small  quantiUea  of  either  li<iuid  that  he 
thinks  liVcly  to  be  of  most  service  to  him.  It  is  perhaps 
unneeeasnry  to  state  that  the  various  piatinum  solutions 
might  be  applied  to  portions  of  an  article  by  means  of  a 
soft  brush  until  the  desired  efTect  in  produced.  In  tbe 
colouration  of  metallic  buttons  and  sroall  fancy  (jnods  much 
may  bo  done  by  the  ordinary  prooees  of  dipping  in  some  of 
the  platinum  solutions  mentioned.  It  will  be  noticed,  how- 
ever, that  in  some  of  the  simple  immersion  experiments  the 
solution  was  used  warm.  This  was  suggested  bv  the  fact 
ihcLt  sumo  of  tho  liquids  when  cold  produced  oiHy  a  elight 
stain  upon  the  metal  tried,  and  it  was  thoLight  that  better 
and  more  mirked  results  would  be  oblainod  by  warming 
the  liquid,  and  tho  subseijuent  trials  praved  that  such  was 
in  fact  the  ca««.  and  that  far  better  staining  action  waa 

E reduced  when  the  solutions  referred  to  were  moderately 
cated,  1  temperature  of,  say,  from  90deg.  to  ISOdeg.  I, 
being  probably  sufficient  in  most  cases. 

It  should  be  noted,  in  conclusion,  that  in  those  instance* 
in  which  a  "bright"  metallic  Elm  was  obtained  by  simple 
immersion  the  metid  wns  of  a  pure  platinum  white,  and  the 
coating  waa  perfectly  adherent,  Iciiding  to  the  iiilerence  that 
such  solutions  might  be  found  useful  for  imparting  a  tilm  of 
platinum  to  small  brase  or  copper  fancy  articles  by  the 
usual  dipping  procces. 


A  REVIEW  OF  MODERN  ELECTRICAL  THEORIES.*" 

BY  PROF.  y>Tll.  A.  ANTHONY. 

(Co7icljuUd  from  jxtge  193). 

Continuing  our  hypothesis,  an  E.M.F.  would  he  anything 
that  tends  to  )ct  tho  wheels  in  motion.  The  wheelsnre  set 
in  motion  if  a  limitud  number  auLed  upon  by  tbo  E.M.F.  are 
separated  by  a  conductor  from  the  other  wbeeU  of  space  ; 
but  even  if  they  are  not  Boixiratad— that  is,  if  tbe  conductor 
does  not  form  a  closed  circuit — the  whecla  ai-e  rotated 
thixiugh  a  small  angle  depending  on  the  ehiaticity  of  the 
wheelwork.  This  displacement  oonstitutes  an  electric 
chfirgc,  the  tendency  of  the  wheelwork  to  spring  back  ia 
difference  of  putcntiid,  and  this  diiTerence  of  potential  is 
maintained  by  the  E.M.F.  Here  allow  me  to  call  attention 
to  the  distinction  between  difference  of  potential  and 
K.M.F.  I  often  aeo  st<itemen1a  that  indicate  that  the  dia- 
tinctton  is  not  clearly  kept  iu  view.  In  that  excellent 
little  volume,  "Tbe  Dictionarjr  of  Electrical  Terms,"  the 
statement  occurs  that  E.M.F.  is  due  to  diiTerence  of  poten- 
tial. It  should  rather  be  difference  of  potential  is  due  to 
E.M.F.  DiHoronce  of  {lotcntial  is  an  KM.F.,  but  not  all 
E.M.F.'a  are  difference  of  potential;  and,  furthermore,  I 
can  think  of  no  case  of  dilTcronce  nf  potential  that  does 
not  owe  its  existence  to  some  other  RM.F.,  not  difference 
of  potential.  Dilforcucc  of  potential  ia  a  moving  force 
acting  from  within ;  E.M.F.  acts  from  without.  Dif- 
ference of  potential  results  from  a  changed  electrical 
distribution,  an  electric  strain,  and  represents  tbe  ten- 
dency to  return  to  tbe  state  of  equilibrium;  E.M.F. 
is  the  something  from  without  that  produced  the 
electric  strain.  Consider  our  wheelworJt  illustration. 
I  may  seize  a  wheel  hero  and  turn  it,  but  I  can  only  turn 
it  through  a  small  angle  before  the  elastic  forces, 
brought  into  play  by  the  distcrtion,  balanea 
the  force  that  I  am  able  to  exert.  My  force 
is  E.M.F. ;  the  elastic  forces  are  difference  of 
patenUal.  Let  Fig.  2  represent  a  voltaic  cell 
with  its  copper  and  xiuc  plates  and  dilute 
acid  ;  we  know  that  something  takes  place 
by  which  tbo  copper  )>ecome8  positive  and  the 
zinc  DOgativc,  anil,  if  the  copper  and  zinc  bo 
joined  ny  a  wire,  electricity  is  eaid  to  Bow 
fromthe copper t«  the zinclhrnugh  thBwire,and 
from  zinc  to  cop[>cr  thiMugh  the  h'quid.  The  flow  through 
the  liquid  used  to  bo  explained  by  assuming  the  zinc  to  be 
positive  and  the  copper  negative  within  the  liquid  ;  just  the 
reverse  of  what  we  find  without  But  connect  the  copjier 
to  the  zinc  by  a  wire  under  the  liquid,  the  current  liows 
tfarough  the  wire  from  the  copper  to  the  zinc.  Thocopi>cr, 
therefore,  is  not  negative,  but  everywhere  positiva    Then, 
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vhy  does  the  current  aet  From  the  zinc  to  tlic  copp«r 
tliroagh  the  liquid  1  Uecaiifle  there  h  an  K.M.F.,  not 
difference  o(  potential,  mind  jon,  for  Iho  difTcrenco  of 
potential  tends  to  cauac  &  How  tho  oth<.-r  umv.  Utit  a  somo- 
tbing  that  lorcee  the  current  through  the  liquid  ngainsttho 
electric  preesure.  The  ceil  is  an  electric  [Minip  that  pum]B 
oloctriciiy  from  the  zinc  into  the  copper  until  the  pressoro 
becomes  so  greiit  tkat  tho  pump  stops.  0|ieii  a  |)wsa^ 
Erom  the  copper  to  the  zinc  by  connecting  the  two  hy  means 
oi  m  nietaUi<3  wire,  the  electricity  Hows  and  relieves  the 
pressure,  the  pumij  Vfnnfl  to  irork,  uiid  au  maintaiiiit  ii 
continuous  flow.  No ;  K.M.F.  ia  not  dilTerence  of  put«ntial, 
nlthon^h  diRereiice  of  [jotcntial  is  E.M.F.  Itia  even  possible 
to  produce  an  electric  current  without  any  difference  of 
potential  whatever  in  any  part  of  the  circuity  just  itM  it  is 
poBflible  to  produce  a  flow  of  fluid  without  any  dilTereuceof 
prceeuro. 

Whatever  diffference  of  potential  may  be,  it  behaves  like 
a  force  developed  by  an  ckatic  dispiacomeut  in  a  solid 
body.  Whatever  magnetic  forces  may  be,  they  behavo  as 
though  produced  by  the  motions  of  inert  masses.  An 
E.M.F.,  niddenly  brought  to  bear  at  a  givon  point,  has 
to  overcome  not  only  the  elastic  force,  but  the  magnetic 
inertin.  In  other  words,  an  E.M.F.,  tending  to  produce 
ctUTent,  immediately  develops  a  difierence  of  potential 
against  which  it  munt  act,  and  also  develops  mugnottc  forces 
TTBtdt  retard  its  action ;  so  u  Huid-moTing  force  meets 
OppoeitJOQ  in  the  elastic  foicc  of  ths  iliiid  and  in  the  inertia 
of  Its  particles.  But  the  effect  of  any  Ruch  force  is  propa 
Katod  through  the  medium  with  a  dc6nito  velocity  oxproascHl 
by  the  woU-Kuown  formula — 


Vi)" 


Kloctric  diaplacemente  ou^btt  therefore,  to  be  propagated 
with  a  finite  velocity  whiui  BllOQld  have  seme  relation  to 
the  ratio  between  the  oleetreatatic  effects,  analogous  to 
elastiG  diaplaceraenta,  and  the  electromagnetic  elTect« 
analogous  to  the  effects  of  mO'Vinu  masses.  Vou  all  know 
that  it  is  shown  that  this  velocity  is  expresEOd  by  tho  ratio 
of  the  magnitudca  of  the  electromagnetic  and  efectroetatic 
units  quantity,  and  you  know  also  that  doterminationa  of 
this  ratio  show  it  to  fee  tho  velocity  of  licht.  This  deter- 
miimtion  gave  a  very  strong  support  to  Maxwell's  electro- 
magnetic theory  of  light,  and  coupled  with  the  fact  that 
observations;,  so  tar  aa  they  went,  indicated  chnt  magnetic 
effect*  are  propagated  from  the  aun  to  the  earth  witn  tho 
same  Telocity  as  light,  made  the  theory  at  least  extremely 
ptaiuible.  But  within  two  yeiu-^  the  wonderful  cxi>en- 
ments  of  Hertz  have  demonstrated  beyond  question 
that  electromagnetic  waves  travel  through  space  from 
every  soiu-co  of  aU4.'rniiting  cnrrenta  or  poteritiat.i,  n-nd  that 
the  waves  travel  with  the  voiocity  of  light.  In  this  city 
there  arc,  I  enpiXKee,  miijiy  iklternuti  tig -current  systems. 
When  we  think  of  thetie  in  action  we  are  apt  to  think  only 
of  the  activity  in  the  conditctors  of  the  machinea,  the  lines, 
the  transformerB,  the  lamps,  and  yet  we  know  that  in  ->11 
the  Bpace  around  there  is  activity.  Waves  are  chasing 
each  other  through  this  room,  through  our  streota,  our 
houses,  our  offices.  They  are  everywhere  presetit.  We 
are  bathed  in  this  agititing  medium  every  moment,  and  yet, 
we  live,  and  not  only  live,  but  are  totully  unconscious  of 
theactivity  thfttairroundsus.  No  sense  responds  to  the  wave 
motion  that  tills  this  space.  And  yet,  when  theae  wilvcs  be- 
come short  enough  and  frcfiuent  enough,  thoj'  do  affoet  oi:r 
sense  of  vision,  and  a  vast  airay  of  phenomena  that  other- 
wise would  have  had  no  oxiatonce  for  na  are  made  known 
bo  us  through  this  special  sense.  But  the  eye  only 
reapODds  to  waves  of  rn^  to  stIjh  «*  't"  inch  in 
length,  while  the  length  of  the  waves  emitted  by  one  of  our 
alt«rnaUng-currcnt  systems  is  fiOO  miles.  The  waves  that 
affect  the  eye  moit  occur  at  the  insoncoivablo  rate  of  at 
least  100  millions  of  miUions  per  socond,  while  less  than 
800  wavea  per  second  are  omitted  from  our  alternating 
systems.  These  waves  come  very  far  short  of  the  nnmbor 
necauarT  to  affect  any  of  our  senses,  but  wc  have  boon 
able  to  rtemonatrate  their  existence,  at  least  we  have  been 
able  to  show  that  soraothing  possessing  all  the  oharactoria- 
ttcs  of  wave  motion  exists  in  tho  sinco  around  a  source  of 
alternating  cuiTente  or  jK>t«ntials.     It  is  something  to  know 


that  waves  of  such  enormously  difTerent  lengths  and  fi 
quencies  exist  in  the  medium  that  is  agitated  by  waves  of 
light  It  is  something  to  understand  that  our  sources  of 
alternating  ciirronti  are  centres  of  radiant  energy,  differ- 
ing from  light  only  in  wave  length ;  uud  since  we  have 
begun  to  appreciate  this  fact,  we  have  of t«n  asked  ourselves 
the  ciuostion,  Can  the  rate  of  alternation  bo  increased  until 
tho  whole  apparatus  should  glow  with  light  1  Although 
the  enormous  rapidity  rtK^uired  seems  to  render  this  direct 
solution  imnogaipla,  it  seems  to  me  there  must  bo  a  way  to 
obtain  the  fii;ht  \re  want  without  all  this  waste  of  eaerKy. 
I  cannot  believt;  it  will  alwaj's  be  necessary  to  develop 
waves  of  all  lengths,  from  many  miles  down  to  a  hundred 
thousandth  of  an  inch,  in  order  to  obtain  the  narrow  range 
of  wave  ieirgths  by  which  we  see.  I  do  not  know  of  any 
practical  way  ul  obtaining  the  few  wave  lonsths  that  cdrsU* 
tute  light  without  at  the  sume  time  producing  tho  others, 
but  it  19  done.  The  glow-worms  do  it,  the  lireHies  do  it,  the 
lantcrn-beotles  do  it,  and  1  believe  the  time  is  coming  when 
man  can  do  it.  Instead  of  getting  10  16-c.pi  lamps  per  horse- 
power we  ought  to  get  200.  1  don't  know  how  it  is  to  be 
done.  I  don  t  expect  we  are  going  to  make  alternating  loa- 
chines  to  produce  500  millions  of  millions  of  alteniations  per 
second.  But  possibly  we  may  solve  the  problem  indirectly 
by  the  use  of  some  substance  having  a  Biiecii].l  rate  of  vibra- 
tion, aueh  OS  the  gnaoa.  Possibly  we  may  Iw  able  to  excite 
elcctriailly  tho  tlunrcscont  salts.  Possibly  wo  may  bo  able 
to  charge  and  discharge  a  condenser  and  take  advantage  of 
the  oscillatory  di.4chargo  tosel  upvihmtionaof  the  frequency 
required.  I'ossihly  we  muv  discover  thesocrot  of  theglov- 
worm  and  firefly  and  8uf>stitutc  electric  for  the  insect 
energy.  I  know  it  will  take  several  fireKies  to  equai  a 
)6-€aiidle  lamp,  but  it  will  also  take  a  good  many  dredies 
to  develop  a  horse-irower,    .But  although  I  do  not  see  at 

r resent  any  practical  solution  of  the  problem,  I  repeat, 
believe  the  problem  can  and  will  be  solved.  We  are 
not  going  on  for  ever  burning  a  coalmine  whenever  we 
want  a  Tittle  light,  neither  are  we  going  on  for  ever  con- 
verting the  energy  of  co&l  into  heat  when  it  is  mechanical 
or  electrical  energy  we  want.  From  the  very  nature  of 
things,  nob  more  than  one-fourth  or  one-third  tho  heat  so 
l>roduced  can  bo  tranaformed  into  any  other  form  of  energy. 
Tho  energy  of  fuel  wii  be  converted  into  mechanical 
cnci^y  wiihotit  first  becoming  heat.  It  h  so  converted  iu 
every  utiimal  movement.  The  way  exists ;  lot  us  find  it. 
Find  this,  and  tho  way  to  make  light  only,  when  it  is^  only 
light  wo  want,  and  we  shall  have  lengthened  the  life  of 
our  gobI  dopoiita  five  or  ten  times.  The  man  who  solves 
either  one  of  these  problems  mHU  be  tho  greateet  discoverer 
of  this  or  ony  other  age.  If  he  gets  a  broad  patent  on  it, 
be  will  have  IT  years  of  the  grandest  litigation  the  world 
ever  saw. 

Now  I  can  imagine  that  some  electrician  will  consider 
that  the  first  nart  of  this  ps[>er  dealt  with  matters  that  are 
of  no  practical  conaef|uence  in  tho  use  of  electric  currents. 
Of  what  practical  couscipiencc  is  it  whether  force  is  con- 
veyed Ul  a  distance  by  means  of  a  medium  or  siiuply  acts 
at  a  distance.  What  does  it  matter  whether  electric  enor^gy 
is  conveyed  by  the  conductor  or  through  the  dieleclrioT 
We  know  how  to  proportion  and  dispose  our  conductors  to 
produce  a  given  effect,  and  that  is  enough.  Bub  consider 
what  we  have  learned  ab-eady  of  the  intimate  connection 
between  light  and  eloctricily,  and  1  think  you  ivill  agree 
that  the  more  wo  know  of  the  ultimate  nature  of  electricity 
the  nearer  we  shall  be  to  the  solution  of  tho  great  problem 
bo  which  I  have  referred,  and  the  solution  of  either  one  of 
those  problems  would  revolutionise  some  of  the  most 
imiwrtant  industries  of  tho  world.  May  not  the  solution  of 
at  least  one  of  thoao  problems  be  acr.om]>lisbcd,  and  the 
rorndts  exhihitod  at  the  great  exhibition  to  be  held  in  New 
York  in  1.S92  1  Wh.it  a  wonderful  achievement  it  would 
be  to  Ugbt  all  those  groat  buildings  without  boat,  or  drive 
all  that  vast  array  of  machinery  without  a  6ra  I 
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WIBE-COVERJNG  MACHINE. 


Among  the  recent  iraprovcnionts  made  in  machinery 
iosuUting  aad  covering  uloctric  wiroc  and  stnads,  Iwrra- 
clough's   patent    wire-covering  machine,    which  we  illus- 
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Ftnla  b«rewith,  khows  u  conndenhle  advance  in  the  process 
roE  eorerin^  winw  with  fotton  and  other  fibrmis  j'anis.  The 
^grcat  dMideratum  in  this  li-unch  o{   toHnufucturo  ts  tn 
^htiua  K  gicrfectly  even  covering — iba  iriroa  iniiat  show  no 
'  tnequalities,  no  thin  or  thick  jiiaces,  ami  in  onlcr  to  efT«ct 
thi«  the  yarns  iieed  must  bo  of  good  quality  and  even 
'■[nnrntig.  ara!  the  appHcation  of  the  yarns  to  the  wires 
tutast  be  fuiiltlcMi.    Cunsidurablo  ilifliutilty  is  ox[VGnenfe<l  in 
ijrriTing  at  :i  \Hivicctiy  oven  covering,   by  re;iJ4(jn  of   tbu 
WMlngw  of  tne  yania,  the  cikrelcaiiiic^  ari<1  want  of  skill 
of  the  onerative,  and  uleu  by  defective  machinery.    The 
covering  heads  aUo  revolve  at  a  very  high  sjiecd,  the  yarns 
ai-o  therefore   li.ible  tn   breiik  and   the   Ijobbins  fruiitiuntly 
bfcomu  cmjity,  oauKiii)^  iiie<|iiatittua  in  tho  covering,  more 
ea{K!cinlIy  vrhan  tlio  stttcndunt  fails  to  oUervo  lli9  break- 
age or  failure  of  the  yarn.     The  luachiiio  lias  therefore  to 
be  frcjiiciitly  Btopped,  the  broken  yarn  or  yarns  pieced  m» 
and   (rosh  bobbin*  iiiBert*d  in  the  flyere.     Ihiring  this 
Operation  the  whole  machine  ta  standing  sUlI,  necessarily 
involving  great  loss  of  production. 

Ute  object  that  the  now  inucliinQ  {fl  constructed  to  fulfil 
ir  twofold  :  (1)  Tbo  construction  of  mre-covering  machines 
in  such  a  mamior  that  each  coveriii;^  hoail  cxii  be  worked 
and  slopped  quite  independently  of  the  c.thoi-a  :  thus,  if 
from  any  catuo  ono  head  ia  stopi^il,  the  others  are  not 


part  of  the  maobine— and  is  j>.i^^eii  through  ihe  hollow 
eptndlee  of  the  covering  bond,  after  which  it  follows  the 
course  shown  luitil  it  reaches  the  draw  rollor  on  vhicb  it 
U  taken  several  turns.  The  rate  of  rotation  of  the 
draw  rollor  i-egiilatea  the  speed  of  covering,  and  the 
reels,  upon  which  tliv  covered  wiru  ia  wrapiHxl,  are 
driven  by  a  IcAiid  from  the  shaft  on  which  llie  draw 
roller  is  lixed,  so  that  the  speeds  of  the  two  are  rela- 
tively proportjuuate.  The  cuvuriu}^  imiterial  is  carried 
ill  Mpools  fixi>l  U|)on  pins  fasleiicd  in  the  face  of  tlic  cover- 
ing Hjors.  Inslcnd  of  driving  the  draw  roller  shaft  liy 
byvel  guaiiiig,  it  is  driven  Ity  a  worm  and  worm  wheel,  the 
fumicr  being  fixed  on  (be  driving  shaft.  In  this  way  a 
rugiiLir  s{Hitfd  of  driLW  tbruugh  is  ubtaiiiod  oDtirely  free  from 
the  inegiilaritiea  arising  from  bsch  lash  when  ordinary  gear 
wbcclfl  aiti  used.  Thia  ii  of  the  utmost  iin  jjorUuico  lo 
ensure  perfoctlj*  even  covering,  l^e  stop  motion  consists 
of  a  small  hnger  attached  to  the  covering  flyer  in  such  a 
way  that  as  the  latter  is  rotated  tbe  finger  tends  to  assume 
•A  porpoiidiculai'  [position.  It  carriea  an  eye  through  which 
the  yarn  w  p:MSM],  tbo  tension  u|ion  the  latter  being  aufG- 
cietit  to  prevent  the  finger  from  taking  tho  position  named. 
Am  soon  ax  the  yarn  breaks  the  Rnger  aflsuniea  the  perpen- 
dicular, and  in  its  rotation  striken  one  end  of  a  small  lever 
which  is  oKilhitod  through  an  arc  of  SOdog.    Hie  more 
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«fl<seted,  but  eontisnc  their  work  at  full  sjjcoiI.  (3)  The 
'  application  of  an  automatic  stopping  ajiiurutus  to  each 
flyer,  so  that  as  soon  an  a  threa'l  break*  or  a  hobin  becomes 
empty  tbe  hewl  Bto|is  automatically  and  instimtaneously, 
fchuB  in^^venting  imimrfcct  work  ami  enabling  tho  operative 
\  to  see  at  a  glance  which  head  needs  attention. 

Those  machine^  .ire  uHually  mndo  with  aix  head-i  to 
cover  six  wii-es  simultaneously,  and  each  head  haa  two 
fljers,  with  automatical  stop  motion,  arranged  to  run  h\ 
opposite  directions  so  as  to  apply  two  coverings  to  the 
wire,  right  and  left  hand.  Those  beads  arc  quite  indepen- 
dent of  each  other,  and  can  be  stopped  and  started  at  will. 
The  following  description  of  one  head  of  tbo  machine 
will  render  the  mechaniim  clear  to  oiir  readers.  On  tbo 
driring  shaft,  which  extends  along  the  roiichine,  a  number 
of  dises  are  keyed,  there  being  one  to  each  bead.  Adjoin- 
ing each  disc,  and  to  a  certain  extent  covering;  it,  is  a 
grooved  pulley.  One  sidu  of  this  disc  is  hollowed  aud  ha.*) 
a  circular  leather  plate  fixed  in  it,  which  acts  as  a  friclional 
aurfacc  by  which  the  grooved  pulley  is  driven  when  pressed 
up  to  tbe  disc.  Over  the  pulley  un  undleia  bund  is  jMssed, 
wDicb  drires  the  two  rotating  covering  flyers  in  opposite 
diroctioRB.  Tbe  grooved  pulley  can  be  itlid  u]>Qn  tbe  shaft 
bj  means  of  a  lever,  by  moving  wbicb  to  the  left  contact 
of  t&c  frictiorial  surfaces  is  established  or  rtc-e  r^TM.  The 
wire  is  drawn  from  tho  laela — shown  in  pUice  at  tbe  upper 


meat  eommiinicntod  to  the  mall  lever  caUMs  a  small 
uccbaiiism  to  descend  and  prosa  a  weight,  which  is  sus- 
iH-iiiled  by  &  conl  to  the  slot  of  a  large  lever,  On  the  latter 
IS  a  pioiection,  in  front  of  which  tlie  weigbl  is  forced,  and 
is  thus  Ijiougbt  into  tlio  path  of  a  cam  on  the  driving  shaft. 
In  this  way  the  lever  is  presaetl  back,  and  by  moan*  of  a 
connectiug  i-od  it  raiHoe  ami  releases  a  small  lever,  so  that 
it  can  bo  diawn  over  by  a  ei>ring,  and  tho  section  is  thus 
3to])i»etl  in  tho  manner  previously  described.  To  restart 
the  machine  it  is  necofisary  to  piece  up  the  thread  uid 
restore  the  Icvors  to  th^ur  original  position.  This  is  done 
by  a  &m.ill  lifting  rod  ai>ccially  provided  and  arranged  to 
act  for  iMth  disca. 

The  mixchino  hast  met  with  considerable  suecess,  BUppty- 
ing  as  it  does  a  ])ioco  of  appMatue  wbicb  is  much  required, 
the  mamifactiirer  is  rendered  in  a  large  measure  independent 
of  highly  skillixl  labour,  whilst  the  pi-oduotion  Li  relativelj 
much  higher  than  that  of  other  machinw  from  tho  reason 
that  when  one  head  is  stopped  the  other  heeds  are  wholly 
unafToetod  thereby.  Therefore  perfect  covering,  increase 
of  production,  and  diminution  0*  eoek  are  attained  by  the 
\xm  of  thi.1  machine.  An  additional  advantage  contiecte^i 
M-ith  this  machine  consisu  in  tbe  wide  range  of  thickness  of 
wire  which  can  bo  covered.  The  machine  is  made  by 
Mcaars.  Thoe.  Barmclougb  ond  Uo.,  Limibod,  Globe  Worki, 
Maucboiter. 
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THE  TRADE  AND  THE  GENERAL  PUBUC. 

There  is  a  smouldering  dissatisfaction  that  bodes 
ill  to  some  of  the  owners  and  manufaoturora  on 
patent  articles  unless  a  change  for  the  better  takes 
place  very  soon.  It  will  be  preferable  to  deal  with 
the  gcnernl  questioi)  at  the  present  moment  rather 
than  to  particularise,  though  to  do  the  latter  might 
give  a  piquancy  and  a  point  to  our  remarks  whichj 
the  more  general  method  of  treatment  wilt  not. 

The  broad  question  to  be  considered  is,  whether] 
it  is  wise  to  put  the  middleman  and  the  public  upouj 
the    same  level,  to   supply   the   purchaser  to  th< 
extent  of  hundreds  or  .■icores  of  pounds  at  the  8am< 
prices  and  xmder  the  same  conditions  as  the  pur- 
chaser to  the  extent  of  RhilHngs  is  supplied. 

Assume,  if  you  like,  that  middlemen  are  aj 
nuisance,  still  they  are,  in  most  cases,  a  necessity. 
Are  they  a  necessity  in  the  electrical  industry? 
Most  emphatically  Yes,  and,  further,  they  will  in- 
cresBC  and  multiply  to  a  far  greater  extent  than  is 
usually  anticipated.  Majiyoftbe  large  companies, 
wise  in  their  generation,  try  to  appoint  local  men  as 
agents.  These  local  men  can  work  the  district  in 
which  they  reside  far  better  than  can  the  manu- 
facturer. Such  agents  are  not  offered  the  same  terms 
as  the  casual  customer.  The  former^  so  to  speak,! 
makes  business ;  he,  in  fact,  endeavours  to  make  all 
likely  purchasers  in  his  district  believe  the  goods 
he  has  to  sell  are  as  good  or  better  than  any  other 
in  the  market.  If  it  is  disputed  that  he  makes  business, 
we  may  say  he  directs  more  business  towards  a  certain, 
point  than  would  be  the  case  if  it  was  left  to  chance.  \ 

The  question  assumes  a  somewhat  different  aspect 
wheu  the  owner  or  the  mauufactiuer  has  a  monopoly. 
He  may  thus  argue  :  Eveiybody  must  come  to  me,.j 
80  why  should  I  deprive  myself  of  any  part  of  my 
profits  in  order  to  give  them  to  a  middleman.  There 
is  much  to  ba  said  for  this  view  of  the  case,  but  it 
puts  us  in  mind  of  the  fable  of  the  goose  that  laid 
the  golden  eggs,  The  owner,  as  all  kuow,  was  in  a 
hurry  to  get  rich  and  kiUed  the  goose,  so  the  manu- 
fftcturer  or  owner  of  a  monopoly  may  be  anxious  to 
gel  all  he  can  while  the  mouopoly  lasts,  and  after 
that — the  deluge.  In  other  words,  the  goose  is 
killed.  At  the  end  of  the  term  during  which  the. 
monopoly  lasts,  a  hundred  competitors  spring  op. 
The  public  care  nothing  and  think  nothing  about 
the  late  monopolists,  tbcir  needs  are  served  by 
makers  and  agents  at  their  own  doors.  They  buy 
of  the  person  that  gives  them  the  least  trouble, 
provided  prices  and  qunlity  arc  the  same.  If,  ou  the 
contrary,  the  late  monopolists  had  agents  every  whera 
competitors  would  6ud  it  difficult  to  get  much 
business — in  fnct,  it  would  be  almost  impossible  to 
make  a  new  business  pay.  The  uewcoiner  could 
offer  no  greater  facilities  than  the  old,  and  buyers 
would  have  no  reason  to  go  elsewhere  when  thoy 
would  got  no  greater  facilitios,  no  better  prices,  and 
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no  better  quality.  We  may  be  at  liberty  to  doubt 
whether  the  policy  of  makiug  all  men  come  to  Borne 
is  the  right  one.  Do  those  who  pursue  the  policy 
ever  think  of  the  future?  Is  their  busineas  concern 
of  to-day  ouly,  or  do  they  hope  to  raise  up  such  a 
business  th&t  it  may  last  through  m&ny  years,  if  not 
through  miuiy  generationa  ?  Whatever  tbeii  views, 
we  might  venture  to  indicate  a  course  of  reading. 

There  is  au  old  play,  entitled  "  The  Honourable 
History  of  Friar  Bacou  and  Friar  Bungay."  Friar 
Bacon  is  a  clever  old  sou!,  and  wanle  to  protect  his 
native  land,  so  by  his  skill  he  fratnes  "  a  montitrouB 
head  of  brass,"  which  is  to  speak,  and  tbc  result  to 
be  to  "  girt  fair  England  with  a  wall  of  brasa."  The 
&iars  watch  to  weariness  to  bear  the  head  speak, 
but  fall  asleep  to  roci-uit  exhausted  nature,  leaving 
Miies  watching,  to  awaken  them  if  the  "brazen 
head"  speaks.  Of  course  it  speaks,  but  so  iucon- 
sequently  that  Miles  does  not  awaken  his  master. 
It  speaks  three  times,  saying  respectively  "  Time  is," 
"  Time  was,"  ' '  Time  is  past."  At  the  last  speech  a 
hand  appears  and  breaks  the  head  to  pieces,  then 
Miles  awakens  his  master,  hut  too  late.  Bacon  has 
to  admit— 

*'  'Tis  pMt  Indood,     .     ,     . 
M;  life,  my  fame,  my  glory  we  nil  piut." 

In  reference  to  the  case  before  us,  we  might  say 
"Time  is,"  though  for  the  dueorgariisation  of  lasting 
business  "Time  will  soon  be  past."  There  is  time 
now  to  consider  which  policy  is  the  more  profitable 
in  the  long  run,  though  there  will  be  no  opportunity 
of  doing  BO  after  another  couple  or  so  of  years. 

General  dealers  in  things  electric&l  complain  that 
in  certain  directions  no  incentive  is  given  them  to 
sell  certain  goods.  The  public  obtain  the  same 
terms  as  the  dealers,  hence  the  latter  are  gradually 
dropping  what  might  have  been  a  fairly  remunera- 
tive part  of  their  general  business.  Will  they  take 
up  this  branch  again  when  patents  run  out  and  com- 
petition begins?  and  will  they  return  to  the  old  love 
or  go  on  with  the  new?  Probably  go  to  the  new, 
and  then  how  will  it  affect  the  old  factories?  The 
case  becomes  more  grave  when  it  is  a  company  and 
not  a  firm  oi  an  individual  which  owns  the 
monopoly,  for  the  shareholders  are  then  the 
BufiTerers.  They  may  receive  good  dividends  for  a 
few  years,  under  one  policy  larger  than  would  otherwise 
be  the  case,  while  under  the  other  policy  they  might 
have  lower  dividends,  extending,  however,  over  a 
much  longer  period.  It  will  thus  be  seen  that  the 
question  is  to  a  certain  extent  solvable,  and  we 
expect  most  readers  would  agree  with  a  policy  that 
took  into  consideration  the  middleman,  that  arranged 
to  have  a  network  of  agents,  and  to  offer  every 
possible  facility  to  purchasers.  Then  when  the  evil 
day  came,  and  the  patents  ran  oat,  competition 
would  be  rendered  uuoh  more  difScult.  The  trade 
could  be  kept  in  the  hands  of   those    who    bad 


developed  it,  aod  a  long  reign  of  prosperity  woulc 
be  the  condition  of  the  shareholders. 


CORRESPONDENCE. 


SIGNALLING  BY  INCANDESCKNT  LAMPS. 

To  THK  EDITOn  01'  TWK  ELECTBia4L  ENOINBHR. 

Sir, — I  read  to-day  ill  your  joiiriiaJ  of  the  28th  Febni 
ary  on  extract  from  ElecfricxU,  which  gives  nn  account  of 
some  e-xpeiimODts  in  Mgrudliiig  by  means  of  iDouidcACCiit 
lamps  [>lace<l  at  the  muthDiuli*  of  an  American  cnuBor,  the 
"Chicago,"  at  Toulon,  under  Admiml  Wiilkor. 

LobL  Aiigust.  while  dining  at  iha  "Falcon,"  at  Graveaeud, 
with  Borne  friends  uii«  evening,  I  wiuieueil  a  trial  taking 
place  with  these  kind  of  larapa  for  signailinc  on  board  a 
CbiiiuD  iroucWl,  the  "  Blanco  Kncalada,"  I  boliuvo. 

Th«  dote  and  da«h«s  of  the  Morae  code  wore  shown  moat 
distinctly,  as  also  a  method  of  using  coloured  lamps  with 
the  white  for  representing  tbc  lotters  of  the  alphabet. 

The  liuiips  were  strung  from  the  mainm&at  licsd  to  a 
point  Bomo  distaneo  above  tbo  d«ck,  and  were  on  thrua 
cirouite — I  should  say,  six  Umpa  being  in  each.  The 
white  light!  were  used  in  the  same  way  ils  a  Moinu  sii^rial 
light,  short  l]:iah  for  the  dot,  long  one  for  the  da^h.  Thien 
white  and  green,  or  white  and  red  ;  and  for  terminating  a 
message  (I  siippose)  all  lights  flashed  together,  and  theu 
wore  cut  off. 

The  effect  was  most  interesting  and  pretty,  but  waa 
scarcely  noticetl  by  tfao  people  preeent* — Yours,  etc., 

H.  Brnxst. 

London,  7th  March,  1890. 


THE  LATE  W.  H.  SNBLL. 


It  ta  with  great  regret  that  tbo  writer  records  in 
columns  tbo  [uuning  away  of  one  who  was  for  some  yean 
an  iDtimat«  associate  with  him  in  hin  work,  aa  well  as  a 
friend  of  still  longer  sUiiding.  Tbe  writer,  perhai«  more 
than  anyone,  may  claim  to  have  guided  tbo  career 
of  the  late  Mr.  Sneil,  lirst  in  bis  student  days  and 
subsequently  in  bia  litoraiy  work.  The  late  Mr.  Siiell 
wan  a  Devonabire  man,  his  familj  residing  at  Tiverton, 
l"he  rudimenUi  of  his  electrical  training  wero  oblaiued 
at  the  schoul  in  Ua[iover-e<)uure,  while  his  more  practical 
work  was  as  enffinoer  to  one  of  the  Atlantic  Uner  corapaniea 
at  Liverimol.  ft  was  at  tbe  writer's  request,  after  Mr.  Siioll 
left  Liverpool,  that  he  should  try  his  haudatlit«rarv  work. 
The  result  was  a  success.  Mr.  Hnelt  devoted  bimself  more 
and  more  to  this  work,  till  upon  the  roaignation  of  the  late 
editor  ho  was  le^iueated  to  undertake  tue  rcsponeibiliticij 
connected  with  the  editorship  of  the  BlfeiTKvm,  of  which 
paper  he  had  fur  some  time  acted  as  sub-editor.  There  is 
no  doubt  but  that  in  the  conscientious  discharge  of  the 
duties  that  fell  tipo[i  bim  he  laboured  an  persistontly 
as  to  undermine  his  health.  Com[>elled  at  length, 
he  too  late  attempted  to  rest,  but  the  fatal  germs 
had  been  sown,  ana  in  a  few  short  months  he  passed 
away,  A  pioniisiiig  career  baa  been  cut  abort  by  tbc 
demon  of  responsibility  and  overwork.  There  is  no  doubt 
the  weight  of  the  ree[fonsibility  was  felt  to  bo  greater 
becaiue  of  the  peculiar  circumstances  which  led  to  his 
position,  and  his  life  has  been  tbe  sacrifice.  But  of  tbe 
man.  Ho  was  a  genial  cumuanion,  a  thorough  student, 
couscienttouii  to  the  heart .i  core — though  somewhat 
reserved— and  preferring  quietness  to  opposition,  though 
quite  able  to  bold  his  own  in  argument  when  he  felt  it 
neceawry- 


FOWLER'S  HAMMERING  AND  WELDING  MACHINE. 


In  the  electric  welding  machine  of  Prof.  Klihu  Thomson 
the  great  dilTerenco  between  the  electric  \iToo«aa  aTid  tte 
ordinary  procesa  is  that  although  the  moWb  »re  yrosaed 
U^iether,  they  are  not  worked  at  tbe  mom«^^  o^  "inaV4mg, 


but  arc  left  (or  the  hamtuering  dowii  tobs  done  ttfteriranis. 
This,  U>  practical  man,  his  »[i|ie.ir«il  a  corUiii  dilUcultv  in 
adapting  it  to  ordinary  use  (or  welding,  fat  to  make  ii 
sucooeaml  weld  tbe  meU.1  slioutd  Ijc  wrought  with 
the  hammer,  or  a>n  equivalent,  n»  well  ax  pressed  tut^etlier. 
Of  course  any  improvament  in  successful  cloctric  welding 
nuchinea  must  lie  Uiseil  ii)r»n  Prof.  Thomaon'e  discovery, 
but  an  eii(;inoer  who  hiix  worked  out  a  pnujtical  Jmui-ovo- 
ment  in  electric  woldcn  miLinUiTiis  tltut  a  ti*iio  weld  ta  not 
obtained  uiUesa  tbo  *' workiivK"  uf  the  m(>Ul  le  jiorfornied 
before  the  current  of  cloctricity  is  withdrawn,  otiierwise  it 
is  too  oflon  merely  a  alickingtogothor  of  tho  motals  whilu 
hot. 

The  machine  herewith  illustratcfl  is  patented  by  Mr. 
Herbert  El«wortl),  of  119,  Davonport-avouuo,  New  IIdvoii, 
CoDTiecticut,  U.S.  It  is  a  nuchino  for  welding  pipos, 
rods.  l>ar«,  or  other  piotrea  of  moUl  by  mo;infi  of  electricity  ; 
uiid  the  object  of  the  iiivoiition  ia  to  provide  a  machine 
which  £hall  form  tbe  weld  by  working  the  joint  without 
removing  any  of  the  metAl,  therefore  approKimating  more 
nearly,  by  the  n^e  of  thi«  machine,  to  the  method  of  hand  or 
power  hammer  welding. 

For  thiii  purimse  he  employs,  by  preference,  means  for 
holding  the  |)arU  stAtionary,  and  for  niipplying  an  etectriciil 
CMTTtint  t.o  the  resjjoctive  sectionii  which  arc  to  be  united  ; 
moane  for  forcing  or  crowding  the  acctiotia  endwise,  whereby, 
when  the  metal  in  fiiHod,  the  abutting  cnda  are  upset ;  and 
means  for  rotating  welding  appliance^,  which  may  lie  either 
hammers  or  roll&,  about  the  work,  and  delivering  the  blows 
or  proHHure  upon  the  upset  part  of  the  pipe,  whereby  it  ie 
hammered  or  i-ollod  down  at  that  jioint  and  a  secure  weld 
formed  wHhoat  removing  any  of  the  metal  from  tbe  joint. 


rio.  1. 

In  the  accompanying  drawings  Fig.  1  is  &n  end  elevation 
of  the  machine  uf  the  preferred  construction,  some  of  the 
parte  broken  away  and  others  omitted. 

Fig.  2  IB  a  side  elevation  iwrtly  in  section. 

Fig.  3  ahowa  u  section  ol  pipe  with  its  end  njjset  and  u 
mandrel  inserted  in  the  pipe,  anil  showing  the  hammer 
ready  to  act  to  form  the  wold  ;  and 

Fig.  i  Bhowg  a  form  of  roll  which  may  be  employed 
insbead  of  the  hammer  doacnbod,  ifao  view«  being  resoec- 
tirely  a  mda  and  an  edge  elevation  of  tho  »anie  part. 

The  machine  is  mounted  on  a  suitable  base,  A,  hanng  the 
standards,  B,  B',  with  beiiringa  therein  for  the  pipe,  C. 
Theae  atandards  are  iuBulated  at  h  from  tho  base  of  the 
machine,  and  are  connected  respectively  to  the  bat- 
teries, D,p\  by  the  wireii.  J,d'.  Standanf  B  ia  movably 
mounted  inwaya.and  is  adapted  to  be  moved  bymean^of  the 
pivoted  lever,  E,  having  the  link,  <•,  connected  to  a  stud  on 
the  nid  4tandar<l.  The  sectiona  of  pipo  may  be  secured 
against  rotation  in  the  standards,  B  6',  by  means  of  tbe 
set  screws,  A<  F  F  repreaent  uprighta  or  etandwrds  aleo 
secured  to  tho  frame,  A,  and  which  have  in  their  upper 
ends  journal  boxes  or  bearinga  for  the  hub  of  the  pulley 
wheel,  G,  which  wilt  be  rotated  in  ite  bearinga  by  moans  of 
a  suitable  belt.  H  reproeentfl  a  ^lide  Uange  eecnre^l  with 
the  hub  of  pulley.  G,  and  having  ways  formed  therein 
irilbin  which  ways  hammers,  t,  move.  Tbeee  hammer*  are 
jiroferably  mount«d  upon  head  blocks,  J,  aud  they  have 


curved  faces  aa  shown  by  tbe  dottetl  lines  in  Fig.  1. 
Instead  of  the  h.'«mmers,  the  rolls  shown  in  Fig.  4  may 
bo  secured  in  the  waye  and  adapted  to  form  the  weld  by 
being  rotated  in  cant^t  with  tbe  u|iBet  portion  of  tho 
pipe.  It  ia  prefen-ed,  however,  to  form  the  weld  by  means 
of  the  hammers  shown  in  Fig.  1,  which  are  redpvocated  Dy 
the  cam  wheel,  K,  which  issccured  to  nr  fonncd  integrally 
with  the  fixed  lioarings  of  the  pulley-hnh,  and  which  cam 
wheel  is  adapted  to  engage  studs,  [,,  projecting  from  the 
side*  of  tbe  hammer-heads.  Such  heads  are  backed  ty 
suitable]  apringa,  such  a-i  thoHe  marked  K  in  the  drawings 
which  h.iva  a  consLint  liciring  at  their  free  eiidH  u])on  sai<I 
heads,  and  have  their  op{K>«ito  ouds  secured  to  the  rim  of 
tho  pulley.  A  spiral  bnw  or  other  form  of  spring  may  be 
substitutwl,  or  other  means  may  be  employetl  for  recipro- 
cating the  hammer  to  deliver  the  blow.  Lord  siiriiigs,  O, 
are  preferably  used,  which  are  sccnrod  at  one  end  to  a  fixed 
part  of  the  frame  and  which  have  a  1>earing  at  their  free 
enda  U|ion  the  sliding  standard  B',  so  that  after  the  ends  ol 
the  pipe  have  boon  uiisct  and  the  welding  commenced,  tho 
standard  D*  may  move  buck  with  the  pipe  as  the  Utter  is 
slightly  extended  by  the  welding  oi>oration. 
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The  operation  of  the  laachino  is  a»  follows :  Two  Boctiooa 
of  pi|>e,  rod,  or  bar  are  secured  in  the  bearings  of  the 
standard,  B  B',  with  thoir  ends  in  contact,  and  the  current 
of  electricity  is  iKissod  atong  tho  wires  to  the  pipo.  When 
the  abutting  eiius  of  the  sections  are  sufficiently  heated  or 
fused,  the  movable  standard  !{>,  with  iUi  section  of  pipe,  it 
forced  BMinst  the  other,  thus  npaotting  the  ends  of  the 
pi[»o,  as  snown  in  Fig.  3.  The  pulley  carrj-ing  the  hammers 
or  rolls  is  then  rotated  around  the  work  and  the  blows  or 
pressure  delivered  upon  this  upset  portion  of  the  hammer 
or  rolla,  as  the  ca«e  may  be,  Ihua  spreading  the  metal  on 
both  aide*  of  the  joint  ami  forming  a  secure  weld  without 
removiiig  any  of  tho  matiil  raised  by  the  upsetting.  Where 
the  machine  is  used  to  weld  pijw,  a  mandrel,  P,  nmy  bo 
inserted  to  prevent  unevciuiasii  on  theinteVior. 

The  invention  consists,  broadly,  in  the  combination  of 
DUitMble  mechanisms  for  holding  two  sections  of  metal  pipe, 
bar  or  rod,  with  their  ends  in  contact,  fusing  said  ends  by 
meana  of  nn  electrical  currant,  upsetting  said  ends  and 
suitable  rolls  or  hammers  for  reducing  or  welding  VtiM 
upHtit  (Ktrtion  wiihout  removing  any  of  the  metal  from  the 
pipe. 


A  Largrs  Contract.— A  contact  invoKnng  £100,000 
has  just  been  signed  for  the  electrical  e<iuipiuent  of  the 
struct  i-ailwaya  of  St.  Paul  and  Minneapolis.^ 


LARGE   ELECTRIC   MOTORS. 


The  continued  deTelnpment  of  the  use  of  electric  motors 
U  leading  to  the  ItiiiUliiig  uf  Umn-  -li  )  n- '.^r  tj'pes  of 
macbinea.  We  illustrate  herowiui,  f.iiMii' ..d  from  the 
Now  York  BUctrUal  Rtnciv,  a  "ft  h-p.  electric  motor  of  neat 
and  Duwbaniral  dexicn,  now  roiule  by  tiie  Sprague  Electric 
BaJIway  and  Motor  Company. 

The  motoni  are  luitomatic  in  th«ir  opcmtion,  regulating 
for  a  constant  speed  with  varying  loads,  a  neceti^ity  in 
driring  most  kinds  of  machinery.  The  regnliition  is  entirely 
in  the  winding  of  the  motor,  and  c«iiKc(|ueiitly  there  arc  nu 
mechanical  governing  paru  to  get  out  of  order.  Self-oiling 
bearings  are  used  by  means  of  which  a  thorough  and  com- 
plet«  labricalioB  of  the  armature  ufaaft  in  its  bearings  is 
maiataincd. 


ELECTRIC   LIGHTING   SCHEMES   AT    BRIGHTON. 


Mr.  KilUogworth  Hedges  has  replied  in  the  Susta  DaUs 
iVeics  to  lomc  criticiHius  uf  Mr.  Alderman  Hullett  upon  the 
Brighton  electric  lighting  scheme.  It  ap[>e:ir»,  says  Mr. 
Hedges,  that  Aid,  Uallott  haa  entirely  confirmed  tht:  resolti- 
tton  which  was  paased  at   the   meeting   where   I   bad   the 


Ox  Sam.t  FROM  Sroaaoi  Birraaiu. 

^Ir.  CromiitaD  aajs  :  RatCeriM  wora  il«ci|[ti«teJ  m  ngalston  aoil 
wen  not  uit«D(!«t  Im  mainl^ii  tlic  tRipplj-  for  an;  length  ■>(  limt. 

AM.  Hallcttuya:  The  ilan4{e  uelli  wb«B  cbsrpd  fnlljr  mil  oon- 
tsin  rjioogh  to  tmppljr  itidr  share  for  three  daja. 

3lr.  Ibm  Mf  i :  In  tliu  dlMhars*  the;  lost  40  p«r  Mat .  to  that  thw 
hul  to  mauurMtura  40  pw  ovpt  mon  oamnt  tlsn  naehsd  ttiav 
cuatooiara. 

I  have  not  brought  down  the  units  mid  and  lamps 
attached  to  the  same  urooiint,  but  if  thi-s  is  done  Aid, 
Ilallelt's  figures  will  be  found  to  be  aliil  more  ctroaoouaty 
under-eatimated.  It  has  boon  miggestod  thnt  I  had  novar 
heard  of  a  gas  engine  being  startMoy  a  secondary  battery. 
I  have  dona  8o,  but  no  emplay<^  of  mine  would  v«nttu^>  the 
experiment  in  my  presence.  May  I  remind  your  corres- 
)Hinderit  that  »1tfiougb  dyiiamas  may  be  used  as  motcnv, 
there  is  a  wide  difl'orence  in  the  conatniction  of  the  two, 
which  ho  would  speedily  lind  out  if  he  tried  to  use  the 
former  to  start  a  21  h.p.  gas  engine. 

I  have  no  reason  to  alter  my  opinion  as  to  the  relatiTQ 
coumerclnl  merits  of  the  higb-|rree*!iiirs  tranafonner  system 
compared  with  the  low-pre.'wiire  Uatery  reserve  plan.  In 
my  journey  through  ('ranee  1  have  found  the  tranaformer 
system  progrewit^  far  more  rapidly  than  the  other,  which 
is  not  even  used  in  Paris,  where  several  methods  of  public 
lighting  are  being  comjietitivcly  tried.     [The  list  is  then 


1&  fl(iib<h  Ponea  KLKornic  Horoh. 


honour  of  l>oir)g  asked  to  give  my  viewo  as  an  indcjvondent 
consulting  electrical  ontnnecr.  Aid.  Hallett  idvoca-ted  what 
be  terms  a  "composite  gas  enf^ne  scheme,"  which  ha 
states)  had  been  suceMsfully  appliod  to  the  lighting  of  two 
Banks  and  the  works  of  the  maKcrs  of  the  gas  engines.  The 
object  of  the  meeting  wa-s  in  measure  to  show  that  this 
scheme  was  exjicri mental,  and  it  retpitros  no  comment  from 
tab,  U  hfl  bimsetf  states  that  "  the  Bystom  had  not  been 
uUliBsd  for  public  supply."  Apart  trota  this  fact,  Mr. 
Crampton'fi  rcpnrt  itppears  to  entirely  confirm  the  opinion 
OxpreSMd  by  mc  at  tho  muctiug.  Xbv  following  onaolcs  ii 
comparisoa  to  be  made  as  to  the  various  statementa  : 

tttmttKvwD  (V)«r  iir  WrtRKism  Ki.wrarr  Ijitinr  Pi.avc. 


Mr.  CttoHiTOX.  Aid.  llALLBTr.  Mr.  K.  UmiQKa. 
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given,  which  ws  gavo  lut  mok,  of  the  Italian  central 
stations  which  have  been  already  constructed  to  work 
with  alternate-current  transformers].  The  traniformer 
system,  Mr.  Hedges  continuu,  is  a  groat  succsa ;  no 
better  instance  can  be  given  than  the  instollAtion  for  light- 
ing tho  small  town  ofSu  Troi>er,  South  of  I-Vance,  which 
is  about  .30  miles  from  the  nearest  niilway  station.  I 
attended  the  inauguration  of  the  electric  light  last  year, 
and  jjaid  a  second  visit  a  few  days  ago,  Everything  waa 
working  quite  smoothly.  One  man  and  a  boy  managed 
tho  statioti,  which  lights  the  whole  of  the  public  street* 
and  many  of  tho  shop.  Tho  inhabitants  are  much 
pleased  with  the  startling  innovation  of  eloctric  light 
instead  of  the  old  oil  lamps  which  had  hitherto  been  em- 
ployod. 

The  Qi'isTiON  OF  PRicae. 

Aid.  Hallett  mentions  ray  book.  I  presume  he  alhidee 
to  that  entitled  "Central  Sution  Electric  Lighting," 
{Stnn).  A  gluioB  Bt  the  appendix  will  show  that  I  Iuiv« 
tabulated  a  laive  number  of  central  stations  both  at  home 
and  abroad,  and  also  that  there  is  not  one  of  those  supply- 
ing electric  light  at  as  low  a  charge  as  is  pru[>osod  for 
Bruihton,  namely,  6d.  per  unit  Soma  of  the  fortugn 
stations  luiy  dividends,  but  up  to  the  present  time  I  hear 
of  no  reduction  in  tho  cost  of  tho  supply,  and  therefore 
ouinot  BOO  why  the  ratepayers  of  Brighloii  should  Ik 
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that  there  wiU  bs  no  loaa  if  that  current  ia  sold  ftt  6d,  per 
anit.  I  quite  agree  with  Mr.  Cromptoii  thut  tho  total  cost 
will  be  leas  if  200,000  unit*  are  sold.  This  ia  a  lai^e  amount 
to  get  {loofilu  to  take  without  runtiing  special  mains  outsiit«! 
tho  geaer&l  district.  If  the  street  Iiloius  were  to  be  lighteJ 
hy  electricit/  there  would  be  a  fixed  amount  to  go  on, 
which  mi^ht  hu  made  to  pay  cost  of  working  the  plant.  Aa 
it  is,  everything  ia  cut  too  hne,  nod  the  item  of  contingen- 
cioM  does  WA  appcitr  Thervfoie  \u  accident  which  mij;;ht 
destroy  tome  portion  of  ihu  plant  would  have  to  be  met  by 
drawing  on  the  capital  account.  How  can  a  renuwtkl 
fund  ho  created  out  of  the  small  iwrconliigc  allowud,  which 
will  certainly  be  absorbed  by  necessary  ropuirs  1  In  conclu- 
sion,  I  must  apologise  to  Mr.  Shoolbred  if  I  haro  criticised 
hia  Rcheme  too  severely.  I  am  »iire  he  will  mukQ  it  a 
eucceu  if  it  in  possible  to  dotio,  and  I  am  now  informed  that 
ho  did  not  advocate  the  use  ofgaa  engines  and  supply  from 
bfttterioa,  which  scheme  was  entirely  tbc  creation  of  AM. 
Hallett,  who  appears  (o  have  obtiiinud  hix  information 
almoitt  anliroly    from  aa  advertising  truatiae  which  wils 

gubliahed  toma  time  ago  by  the  Electrical  Powei-  Storage 
ompany,  who,  ai  psteitteea  of  the  system,  cannot,  therefore. 
bo  looked  upon  ux  indopondonb  authorities. 


SOME  POINTS  IN  DYNAMO  AND  MOTOR  DESIGN.* 

BT    W.    B.     ESSON,    UBMBKR. 

(CorUiiMfil  f will  page  JS9.) 

Raganling  drum  armatures  I  have  not  bsen  able  to  ^ei 
3Hcb  full  information  ;  but  in  tAbl«  UL  arc  given  the  dia- 
meters and  amporo-lurns  on  tho  armatures  of  some  well- 
known  machittOG.  There  aeeins  to  be  little  agreement,  at 
Grat  sight,  between  the  diameter  .-ind  the  -imperc-turns  ;  but 
if  those  are  plotted  as  abscissiv  and  ordinutcs  rDi);octively, 
it  will  be  found  lha.t  a  atrait^ht  line  can  be  drawn  through 
the  intflrsection  of  the  axes  giving  a  very  fair  mean  of  all 
the  points  exceptinir  !>  and  7,  which  arc  ubriorniuUy  high. 
The  relation  denoted  by  this  line  ia  A.=>diam.  in  cenu- 
niotre8X570.  It  will  be  understonil,  of  course,  that  the 
induction  may  be  very  dil?er«Dt  in  these  armatui-es,  ua  well 
as  the  ratio  between  the  extenial  dinmeler  and  central 
opening.  If  we  take  tho  latter  as  -4  of  tho  diameter,  the 
ampore-turns  mo  1,900  times  the  radial  depth  of  the  core, 
in  centimetres. 


Taulk  III.— £otub  0*erUd  hy  Drum  Armatunt. 
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9.    MAONITISLtC.   Fom;K    RsQUIREU   to    CuMrK\:s.iTE  THE 

Backward  IsuutTiuN. 
Tho  W3akening  of  the  field  by  tho  current  flowing  in 
armaturea  wound  on  the  Hefner  von  Altoneck  principle 
baa  been  studied  by  Drs.  J.  and  E.  Hoplcinson,  but  from 
tho  fact  that  the  lead  upon  which  the  woakening  dciwnds 
i«  in  Gramme  wound  armatures  much  greater,  and  lo  a 
largo  extent  indelerniinate,  it  (ollowa  that,  in  doaigning, 
8ome  approximate  rule  must  be  employed  to  fit  the  types  of 
naebines  in  which  these  are  employed.  We  mny  estimate 
tho  effect  of  weakening  in  two  ways:  first,  wo  may  excite 
the  magnets  with  a  constant  current,  and  measure  the  fait 
of  E,MT.  due  to  the  armnture  current ;  or,  eocondly,  wo 

*  Paper  read  before  tbu  Initilutiou  ot  Slectricai  EDK'iuwn,  Pell. 


may,  by  increajsing  tho  magnetising  force,  keep  the  E.H.F. 
up  to  the  Eame  value  when  a  cunent  Hows  ua  when  the 
machine  is  working  at  no  load,  measuring  the  ampero- 
turnet  required  to  efiect  tbi-i  com|>enBation.  The  latt«r 
ia  the  proper  course  to  adopt,  »iiice,  having  pro-deter- 
mined the  magnetising  force  required  for  the  induction 
iti  the  armature  at  full  load,  on  the  assumption  that 
there  are  no  disturbing  reactiotis,  we  wish  to  Know  what 
addition  is  to  be  made  to  tbe  force  so  determined.  The  woak- 
eniiig  of  tbe  field  i%  much  grtiaUr  in  cylinder  than  in  drum 
niachinee,  owing  to  the  greater  lead  required  to  obtain  a 
sparklers  collectioci;  iiccordin^ly,  tho  magnetising  force 
neceaaary  to  compenKito  the  bickward  inductioii  most  be 
greater  for  cylinders  than  for  drums.  Its  actual  value 
depends,  necessarily,  on  sevond  things  besides  tbe  ampere 
turns  on  the  armature,  such  as  the  degree  of  saturation 
employed,  tho  ratio  of  armaiuro  to  field  section,  the  flhapo 
of  the  polanieces,  and  the  magnitude  of  the  stray  field. 
The  iMirticuUrs  relating  U>  tho  degree  of  saturation,  the 
sections,  stray  field,  etc.,  of  the  Fhn-nix  machines  have 
alroadv  been  Vivon,  and  from  actual  practice  we  find  that 
there  has  to  be  added  to  the  magnetising  force,  in  order 
to  componsnto  the  backward  induction  in  these  machines, 
•33  of  the  ampero-tums  on  tho  armature.  By  the  ampera- 
turiis  on  tho  armature  is  meant,  as  already  stated,  tho  pro- 
duct of  the  number  of  external  conductors  and  half  the 
total  current.  This  is  for  a  single  horseshoe  machine.  If 
there  is  a  divided  magnetic  circuit  conatituUxl  by  two  horeo- 
shoes,  with  their  like  poles  buttin^^,  tbe  number  of  amj>ere- 
turnshero  given  has  to  bo  wound  on  each  horseshoe. 

I  have  met  with  some  very  curious  rulea  fur  detorminiug 
the  compensating  turns.  These  generally  take  the  form  u 
adding  to  the  magnetising  force  tret«rmined  for  tbo  required 
induction  at  full  load  suco  additional  aiupero  turi's  as  (fill 
increaac  the  induction  about  i  per  cent.  It  is  ussumod  that 
at  full  load  the  E.M  F.  will  bo  as  dosired,  tho  o  per  cent, 
extra  being  for  componsalion.  Tbia  method  is,  of  course, 
incorrect,  for  the  magnetising  force  abided  ahoitid  be  fur  a 
given  machine  eoino  fuuvtiun  of  the  armature  windings.  I 
believe  that  for  most  Gramme-wound  machines  the  value 
of  the  compensation  coetlicient  here  given  will  bold  good. 
The  compensation  coetliciont  for  drum  machines  I  ha.ve  not 
yet  been  able  to  determine. 

10.  Total  Maunitisino  Fobck, 

To  the  magnetising  force  required  for  a  simple  magnetic 
circuit,  as  given  in  1,  we  have  to  add  the  force  required  to 
compensate  the  backwiird  induction,  us  given  above.  Tho 
equation  for  the  magnetising  force  now  becomea  for  cylinder 
machines 

where  Aj  ia  tho  number  of  ampere-turns  on  the  armature. 

If  the  machine  is  to  be  shunt- wound,  and  K  ia  the  induc- 
tion corresponding  to  tbo  E.M.F.  at  full  load,  A,  gives  the 
amporo-tums  on  tho  shunt.  If  it  ia  to  l>e  compoiind-wound, 
and  N  ia  the  induction  at  full  load,  A^  is  tho  number  of 
ampere-turns  on  the  series  and  ahunt  windings  added.  Tho 
iimpere-turiis  for  the  shunt  alone  are  obtained  hy  substitut- 
ing for  the  induction  at  full  load  the  induction  on  open 
circuit,  the  armature  coeBicicnt  being,  of  course,  hero 
omitted.  As  a  matter  of  fad,  tbe  value  of  r,  incroaaoi 
between  0  load  and  full  load,  but  for  reasons  alr^y  given 
this  may  in  the  calculation  bene^lect«d. 

If  the  series  coils  are  connected  in  series,  to  get  the 
number  of  comiieiisating  turns  on  each  borseahoe  wo  have 
only  to  multiply  the  ext«rnal  conductors  on  the  armature 
by  165.  It  may  be  montionorl  in  [Mtssing  that  in  tho 
Phcenix  dynamos  the  total  series  convolutions  for 
ordinary  compound  machines  are  uniformly  '31  of  the 
convolutions  on  the  armature ;  this,  multiplied  by  the 
current,  being  the  magnetising  force  nocessaiy  to  overcome 
the  resistance  of  the  armature  and  the  aeries  coils,  and 
to  componsate  the  backward  induction.  It  will  thus  be 
seen  that  rather  more  convolutions  are  required  for  the 
latter  gnirpose  than  for  the  former,  and  I  think  that  in  most 
df  namoe  of  medium  size  tho  relatioa  ia  very  similar.    Tbe 
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only  extraordinary  relalion  I  know  of  is  vk  the  Victoria 
miicliine,  whore  the  compensating  tunis,  tnntead  of  boinj;  a 
little  greater  than  tbe  turna  riK|tiired  to  ovftroonie  tha 
resislAnce  of  the  aima-ture  and  seriea  coil,  are  throe  timet  u 
great, 

U.  WoRKiso  Tkmpkratukic. 

Tbe  ii]timjit«  rise  in  temperature  of  coiU  wound  with 
doubla-oottoii-coverod  wire,  varntubed  on  the  exterior,  is, 
approximately  in  degrees  centij^rade, 

«.     W35S 

wbei-e  W  ia  the  rateat  which  energy-  is  disaipated  in  watts, 
and  S  the  cooling  snrface  in  square  centimetres.  If,  for  the 
latter,  we  subiitituto  squiiro  inches,  S„  tlie  equation  is 

The  coefficients  have  been  ol>Uined  from  pnkctice,  but  they 
arc  liable  to  some  uncertainty.  In  tbe  cosee  from  wbico 
they  have  been  derived  the  coila  were  wound  on  formers  of 
sheet  iron,  which  £tt«d  close  to  the  ma^ets.  These  formere 
were  fitted  with  brass  end  tlanguii,  and  in  the  spaces  between 
the  flanges  and  the  wire,  also  between  the  body  and  the 
wire,  was  a  thick  layer  of  itisulating  material,  The  surfaca 
of  the  end  flanges  is  not  included  as  making  up  S  or  S,,  nor 
is  the  inside  surface  of  the  former  next  the  magnet  Though 
insulated  so  w«ll  thermally,  there  is  certainly  a  How  of  heat 
towards  the  interior  of  the  magnets  and  towards  tbe  end 
flangea,  80  that>  as  n  matter  of  met.  the  virtual  cooling  sur- 
face ia  gro.iler  than  givun  above.  Its  value  it  is,  however, 
difficult  to  det-emiine,  while  the  above  equation  is  approxi- 
mately true  for  machino^i  of  medium  size,  and  may  be  naoJ 
for  all  cases  in  which  the  coils  do  not  exceed  2  jin.  or  3tn. 
in  thickness. 

For  annaturea — which  in  rotating  induce  a  current  of 
air — the  equation  is  difTorent,  and  the  coefficient  given  above 
may  have  a  much  lower  value,  according  to  tne  velocity 
and  ventilation.  For  armaturos  the  surface  velocity  of 
which  is  fSOft,  [icr  second  (3,000ft.  per  minute),  and  the 
exterior  diameter  of  the  core  IJ  times  the  interior,  tbo 
lcn<;th  bein^  about  equal  to  the  diameter,  tJie  rise  is, 
approximatdy, 


or 


ne-W  35 


• 


accordingly  as  the  surface  is  taken  in  square  centimetres  or 
square  inches.  Here  the  whole  of  tne  cooline  surface 
inside,  outside,  and  at  the  ends  is  counted,  W  oeing  the 
total  watu  dissipated  in  both  electrical  waste  and  hysteresis. 
The  latter  must,  under  no  circumstances,  bo  neglected,  as  it 
may  reach  20  per  cent,  or  more  of  the  total,  fngiving  the 
above  eqnatioD  it  Hbould  be  stated  that  the  avin^tnres  of 
the  mstchinos  which  furnished  the  reaiilta  are  closed  ut  the 
commutator  end,  except  at  the  periphery,  where  3^  draught 
of  air  through  the  centre  from  the  pulley  end  is  expelled. 
For  elow-sjieed  machines  the  coofScicnt  is  ncctMsarily 
higher,  and  a  larger  surface  must  he  allowed,  or  special 
means  adopted,  in  the  shape  of  vanes  or  blades,  to  force  a 
draught  through  the  armature.  Kxperionce  can  be  the  only 
guid«hero. 

Considerable  difference  of  opinion  exista  with  reforenco 
to  the  temperature  rise  which  should  be  permitted  ia 
dynamos.  The  rise  of  about  Udeg.  C.  allowed  by  the 
Admiratty  is  admitted]  by  all  engineers  to  be  absurdly  low; 
while,  on  the  other  hand,  the  machines  sent  out  by  Home 
manufacturers  get  at  their  normal  output  dangerously  near 
the  temperature  at  which  the  insulating  material  would 
becomo  ueelesu*.  We  have  to  steer  between  these  two  ex- 
tremes, working  far  under  the  critical  temperature,  but,  at 
the  same  time,  nob  making  machines  too  costly  on  account 
of  tbe  excessive  surface  allowed.  It  will  be  ouserved  that 
from  the  manufacturer's  point  of  view  the  settlement  of 
this  |>oint  is  of  great  importance,  since  a  comfMititor,  by 
allowing  a  greater  temperature  rise,  may  put  in  a  macbtno 
of  less  weight,  and  therefore  leas  coatly,  though  not  neces- 
sarily less  cHicicnt 

In  any  case,  the  ultimate  temperature  of  the  machine 
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ought  not  to  rise  above  a  oortain  value,  whatever  tba  tem-~ 
perature  of  the  room  in  which  it  works.  In  my  oinnion, 
an  nltimate  temperature  of  fwra  70deg.  to  T-ldeg.  C,  may 
be  fiermilted  with  perfect  safety,  but  this  should  not  bo 
exceeded.  Indc|)ondcntly  of  the  ultimate  tomporaturo, 
the  rise  in  working  should  not  bo  too  great,  and,  accord- 
ingly, wo  have  in  the  Phowx  dvnamo  fixed  this  limit  at 
from  30deg.  to  3Mog.  C.  Macbitiei  working  ia  atmo- 
spheres up  to  35deg.  C.  have  u  cooling  surface,  tborcfore, 
which  will  give  in  continuous  working  a  rise  of  3.Meg.  0. ; 
when  the  temperature  is  higher  the  cooling  surface  is  in- 
creased, so  that  the  maximum  tompcrature  does  not  exceed 
70deg.  C,  the  limit  given.  It  will  be  seen  from  the  for- 
mula that  for  a  riae  of  35deg.  C-  in  the  magnets,  tbe  coaling 
surfuco  is  10  square  centimetres  (I'56  square  inches)  per 
watt. 

For  armatures  having  the  proportion  stated,  the  aurfac 
requires  to  be  about  f'3  s<iuare  centimetres  (113  square' 
incbeej  per  watt;  but  here  it  is  less  easy  to  formulate  rules. 
Both  uiteii'ior  and   exterior  surfaces  are  ventilated  by  the        ' 
motion,  tbe  former  genemlly  being  of  a  broken  character, 
which  aids  the  cooling.     The  temperature  cf  these  sur- 
faces does  not  measure  the   temperature  of  the  bottom 
lavers  of    wire    or  of    the    armature    core    itself,    and^| 
when    I   speak   of   a   temperature  of    70deg.   C.  I   m6an,^B 
of  course,  that  of  the  hottest    part.     The  difference  of 
temperature  between  the  interior  of  the  core  and   the 
outside  surfacca,    in   a   machine  of  given  corcaae   dimen- 
sions,  depends  on    tbe    gauge  of    wire   nith   which    the 
armature  is  wound.     Obviously,  the  difference  of  tempera- 
ture required  to  produce  a  given  flow  of  beat  depends  u|)on 
the  thermal  rcsistatico  encountered,  and,  therefore,  on  the 
number  of  layers  of  badly  conducting  substance,   in  the 
shape  of  cotton  covering,  through  which    the  flow  takes 
place.     For  this  reason  an  armature  wound  with  one  layer 
of  coarse  wire  requires  a  less  coobug  surface  jier  watt  to 
keep  down  the  internal  temperature  than  an  armature 
wound  with  fine  wire,  even  if  Ine  mass  of  copi>er  is  similar..^ 
In  practice,  allowance  for  this   is   made  by  working  thtf^f 
small'gauge  wires  to  a  less  current  density.     On  account  of^' 
the  flow  of  heat  being  obatructod  by  badly -conducting  sub- 
stances, armatures  with  cores  constructed  of  wire  uwayaaH 
get  hotter  inside  than  those  with  plate  cores.  ^H 

Of  course,  it  will  be  undentuod  that  tbe  coefficient  given 
for  the  ruie  of  temperature  will  be  greater  for  those  arma- 
tures in  which  the  central  opening  in  the  core  is  le<ts  than 
two-thirds  of  tte  external  diameter.  Where,  lor  instance, 
it  is  half  the  external  diameter,  the  inside  radiating  surfac*^H 
is  diminished  to  three-fourths  of  that  specified,  and  the^^ 
temiierature  rise  will  be  proportionally  bigher,  unless  a 
strongsr  draught  of  air  is  sent  through  the  centre  of  thfl„ 
armature. 

13.  Load  Dii.aiiA3£N 

A  dynamo  having  been  completed,  its  performance  should 
be  recorded  in  such  a  manner  that  we  shall  be  able  to  tell 
at  a  glanee  what  a  machine  of  similar  carojiso  dimonsioiis 
will  under  any  circumstances  give.  First,  the  machine  is 
run  on  open  circuit,  and  the  relation  between  ibe  ampere 
turnii  on  the  magnets  and  the  tLM.F.  established.  In 
Fig.  20  the  curve,  A  B,  shows  this,  abscissa:  giving  ampere- 
turns,  and  ordinates  the  E.M.F.  While  running  at  the 
same  speed,  take  the  greatest  permiaaible  current  from  the 
anoature,  and,  keeping  this  constant,  take  observations  of 
the  magnetising  force  and  F.M.F.,  tho  field  being  weakened 
down  step  by  step  until  it  is  just  possible  by  adjustment  of 
the  brushes  to  run  without  sp-irking.  For  each  reading  the 
brushes  will  have  been  luljucfccd  to  the  aparkloBS  position, 
and  the  curve  expressing  the  relatinn  between  the  magnetis* 
ing  forco  and  E.M.F.  when  the  maximum  current  flows 
may  be  plotted  as  at  Q  H.  Thu  curve  stops  at  H,  because 
with  a  further  weakening  of  tbe  field  a  nonsparking  [xisi- 
tion  cannot  be  obtained.  Hepeat  the  experiment  for  a  less 
current  in  the  armature  than  for  a  Bmailur  still,  until 
there  is  a  series  of  curves — QH,  EF,  CD — aa  shown, 
repreeentiiig  the  relation  between  the  magnetising  force  and 
the  E.M.F.  for  fievei~iil  diflereut  values  of  the  ampere-Uu'na 
on  tho  armature,  it  will  be  observed  that  aa  t^ve  amvwre- 
turns  on  the  armature  get  less,  tho  curve  csoi  \»  carried 
lower,  or,  in  other  woi-ds,  we  can  we&lion.  ^^^  *^''W  ^ 
greater  citout  before  amving  at  tho  8^iu:^dtlfe  '^^^ 
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TTiis  locui  diagram  tolls  us  evorj-tliing  wo  wjah  to  know 
ubout  tho  inagtietic  circuit  of  a  nutchino  having  these  i»ar- 
ticul&r  dimenfiioiis,  and  aSoiib  tho  interforetiue  of  the  arma* 
ttire  on  tbe  field  circuits.  It  lelU  uh  tlie  amjiere-lunis 
required  (or  any  induction  on  opan  circuit,  or,  in  other 
words,  (he  tnagnetiaing  force  retiiiired  for  the  ftbiint  only  if 
th«  machine  it  to  be  comDounded  ;  it  t«11s  \in  liow  innny 
Hm|]«r«-turiia  must  Im  aaded  to  raise  tbe  E.M.F.  by   a 
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required  unount  with  any  current  Wowing,  or  to  compen- 
&atc  any  armature  load  ;  it  tella  us  how  wc  caii  over-com- 
pound tho  mucbirio ;  and,  lastly,  just  how  far  vm  can  weaVen 
tho  field  for  any  load  without  piwiucing  sparking.  That 
w«  can  by  ita  aid  calculate  with  accuracy  the  windings  of 
any  machino  which  rei^uires  the  sumo  carciuic,  will  bo  suffi- 
cieotly  obvious  without  further  oxplanatioii. 

13,  Thk  Best  Rslation  Bktwkkn  the  Irok  and 

COPPBR  IN  THE  AKMATirRE. 

It  is  of  fHMBO  importance  to  know  the  host  roUtion  bo- 
twoon  tho  thickneaa  of  the  iron  core  and  the  depth  of  the 
winding  which  will  pve  in  armatures  the  beat,  results  for 
given  dimonsinnB.  Kupiiosc  wo  have  a  cylinder  iirmaturu 
of  certain  radial  depth  over  the  winding:  while  koopinK 
this  depth  the  same,  we  may  vary  the  iron  and 
copper  oE  which  it  ci>n«isbs  within  wida  Limits.  The 
onsation  is,  what  relation  of  copper  to  iron  will  ^vo 
UtA  beat  reftult^,  prcmisiiit;  that,  however  the  relation  ia 
T&ried,  tbu  t(iuip«rature  sk\31  remaan  tho  »ame.  The 
cooling  surface  we  will  uke  to  be  unaltenxl,  and  thie  mtiujis 
rKglecting  fayateresia— for  a  reason  given  presently — that 
tbe  beat  generated  in  tho  winding  shall  ho  constant.  Since 
the  waste  is  conaUint,  the  point  of  maximum  »l)iciericy 
coincides,  then  with  that  of  maximum  output.  If  the  cop- 
per on  the  outside  of  the  aniutare  is  considered  as  a  shell 
of  I  thickness,  we  may,  within  the  limits  of  our  enquiry, 
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take  the  curroot  that  may  be  curriod  to  generate  tbe  same 
beats  Jt,  The  E.M.F.  produeed  will  be  |>roportional  to 
tb«  radrn  depth  of  tbe  armat^iro  core,  r,  and  assmning  in 
each  case  the  same  degre«  of  satur.ition,  the  greatest  output 
for  a  given  radial  depth  of  arnutnro  is  obtained  waeo 
r  jj{  ia  a  maximum.    This  occurs  when  the  exterior  layer 


of  cojipor  is  about  oite-foiirtb  the  depth  of  the  armatiiro 
core,  the  output  for  dilTorant  propurtioiiH  t>olween  iron 
and  cO]>por  being  shown  by  the  curve,  Fik-  ^l.  lo  the 
diagram  the  base  lino,  A  B,  represents  half  the  radial  depth 
of  the  armature  over  the  winding,  distimcc*  measured  from 
left  to  right  giving  the  thlckneaa  of  tho  oxtorior  shell  of 
copper.  The  onlinates  represent  the  output.  A  dotted 
line,  C  D,  ia  erected  at  the  point  of  maximum.  It  may  be 
assumed,  without  any  great  error,  that  the  weight  per  nnit 
length  of  circumference  ia  constant,  however  tho  propor- 
tions vary,  so  that  the  curve  may  be  taken  to  represent 
maximum  output  for  a  given  woij;;bt  aa  well  as  for  given 
dJmensiona.  With  a  square  or  bar  winding  this  is  about 
correct. 

It  will  bo  irihservecl  that  the  relation  of  copper  to  iron  can 
bo  varied  conatdorably  without  making  much  difToreiice  to 
tbe  output.  An  armature,  for  instance,  in  which  the  core 
is  six  times  the  thickness  of  the  copper,  givea  the  same 
utBcioncy  as  one  in  which  tlio  relation  is  3'?K,  and  the  out- 
put is  in  each  case  only  3  \ax  cent,  below  the  maximum. 
The  relation  for  greatest  efiioioncy  is  qnitc  independent  of 
the  degree  of  saturatioD  lo  which  the  core  is  carried,  or  the 
tomiwraturo  at  which  tho  machine  is  worked. 

The  efl'iBct  of  hyatcreais  is  to  reduce  the  height  of  the 
ordinates,  and  to  displace  the  ^oint  of  maximum  ediciency 
to  tbe  right.  Tbe  current  which  con  be  taken  from  the 
armature  is  a  li  tie  greater  than  ^l,  on  a«count  of  the  heat 
from  hysteresia  diminighin^  as  tho  core  is  reduced  in  thick- 
ness. But  imagining  that  in  all  cases  the  core  is  saturated 
to  the  same  degree,  the  ditTererice  in  tbe  amount  of  heat 
gencratcil  from  this  source  is,  within  the  limits  of  [iractice, 
so  enull  a  {KM-veiitogo  of  the  whole  that  its  effect  on  tbe 
abapo  of  the  gui'vc  may  be  '^uite  neglected. 

Machines  arc  not  always  designed  so  that  the  pronor^ 
tions  give  maximum  output,  since  other  coiuideratHHiB 
nri«c  besides  that  of  the  ooat  result  from  tho  armature 
considered  by  itaeU.  The  mnsstion  of  magnetiaing  the  core 
has  to  receive  attention,  and  tho  question  is  resolved  into, 
what  is  the  bast  proportion  for  tho  machine,  considered  as 
a  whole  I  Tho  answer  to  this  deponda  entirely  upon  the 
design.  In  tbe  Phwnix  dynamos  we  work  between  the 
limits  given  by  the  two  vertical  dotted  lines,  E  F  and  G  H, 
in  Fig.  21,  finding  that  there  we  obtajn  the  best  results. 
IE  we  worked  to  the  right  we  nhoidd  eet  a  greater  output, 
we  should  have  a  greater  air  gap,  a  diminished  flux  through 
tho  armature  core,  but,  on  account  of  tho  incroasod  stray 
field,  about  the  mme  Hux  in  the  magnets.  Tbe  magnetis- 
ing force  and  thecomjieriwiting  turns  on  the  magnets  would 
be  tiicrcasud  Gum(;what,  while  tho  cross  induction  would 
i-cmaiii  about  tho  same.  Aa  regards  this  UL§t  [mint,  it  is 
worthy  of  note  that  tho  tendency  to  tipnrking,  with  tho 
usual  clearAnco  spaces,  remains  about  the  same  for  coosider- 
ablo  variation  in  the  proportion  of  copper  to  iron.  Increas- 
ing the  copper  does  not  increase  the  length  of  the  air  gap 

in  the  same  ratio,  but  in  a  ratio  rather  greater  than  \jl, 
or  than  the  current  which  on  be  taken  from  the  armature. 
At  the  same  time  the  radial  depth  of  tbe  core  is  diminished, 

tho  final  result  being  that  -  •  "^  fs  about  constant  within  tbe 

limits  of  |)ractice. 

For  drum  armatures  tbe  relation  for  maximum  outjiut 
can  !«  similaily  dclerraiiicd,  and  simibr  conditions  fix  the 
limit  u(  de|)arturo  from  the  maximum.  One  point  with 
referoiic«  to  these  oonAiderations  should  bo  nuticod,  and 
that  is,  that  neither  for  cylinders  nor  drums  does  the  point 
of  maximum  efficiency  or  outimt  coincide  with  the  point 

.     •■  ,             watte                      volts 
at  which  _,-, — , — —or — , — wamaximum, 

weight  of  copper  yards  of  ceppor 
and  that  these  ratios,  as  apitliod  to  compare  the  performance 
of  dynamos,  are  accordingly  misleading.  Given  a  limiting 
temperature,  tho  only  factons  ujKin  which  the  csiomorci^ 
value  of  machines  ahoiild  bo  based  are  cost  and  commercial 
ct&ciency.  Whether  tbe  magnets  shall  bo  mode  of  wrought 
or  cast  iron,  wbcthur  there  shall  be  a  large  amount  of 
copiwr  or  a  small  amount,  are  questions  for  the  manufac- 
turer to  decide.  In  some  eases  it  may  pay  him  to  increase 
tbe  copper  and  use  cast  irsn,  in  other  cases  diminish  tbe 
copper  and  use  wrought  iron.  But  the  finished  product  is 
to  be  Judged  by  it4  cost  to  purchase  and  its  cost  to  run. 
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14.  MoTnn-DraioNixc. 

Thne  considerations  nfttiirullj'  bring  its  to  the  subject  nf 
motor-dosignitig,  about  vhich  tbor«  bu  boen  oxproKteil  from 
time  tr>  lime  a  good  <]eal  of  difference  in  opinion.  From 
the  praceding  section  it  will  be  perceived  how  far  we  can 
go  in  tb>o  direction  of  getting  an  incre&swd  ontpiit  from  k 
given  weight  of  armature;  atid  it  will  huvc  beeu  under- 
stood from  section  4  tb»t  with  Bnmewhat  lighter  field- 
Bui^ete  ftftd  a  rodticod  flattimlion  in  the  armature,  a 
larger  yield  can  be  obtiined  for  the  total  weight,  though 
Bmoller  for  the  weight  of  the  armature  iUelf.  As  a,  general 
rule,  the  question  of  wci^t  doM  nob  enter  into  dynamo 
deaigntng,  except  in  so  far  u  cost  is  affected,  aad  a  lighter 
nu^lue  means  a  somewhat  increa^od  cost  for  the  output. 
But  in  motors  it  is  sometimes  neceasary  to  keep  the  weight 
at  low  aa  possible,  and  the  point  to  bo  emphasised  here 
is,  that  in  designlnx  light-weight  motors  we  pro'cued  upon 
lines  predsoly  similar  to  those  adopted  in  dtiEigtdng  light- 
mught  dynamos. 

It  has  oeen  asserted  that  in  raotom  the  armaburM  ought 
to  bti  larger  con)|)ared  with  the  field-magnebs  than  in 
dynamos,  and  by  "Inryor"  must  bo  meant  either  that  the 
snnature  crosa-soctinn  is  gruUir,  or  tbi4t  the  am|)ere-turjis 
Cn  it  arc  more  numeroiw.  As  regards  the  former,  it  has 
heeQ  shown  in  soction  1  to  what  extent  the  relation 
between  the  crosa-socUons  of  the  armatui-o  and  fields 
influences  the  dynamo,  and  the  same  reasoning  applies  to 
motors,  As  re^rds  the  latter,  curiously  enough,  the 
examples  which  I  have  given  in  Tables  IT.  and  III.  soow  no 
orerloading,  but  about  the  same  numlwr  of  ampere-turns  is 
carried  as  by  dynamo  armaturcH,  a  fact  which  does  not 
■  favour  the  "  lanco  arni-iturc  "  school,  My  own  cxjKirimonts 
with  s«riea  machines,  in  which  ibo  brush&s  had  espial  lead 
and  trail  when  nmnin;^  as  dynamo  and  motor,  seem  to  Rhow 
that  the  diffcnsnco  in  the  E.M.F.  gonoratod  under  thc&o  two 
circanutances  is  negligible.  In  Table  IV.  are  given  the 
results. 

Taslk  lY.Stries  UtiuAina  mm  w  Qeiurtaor  and  Motor. 
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V,=  Bi(r*rCTipaof  polamlaU  at  tmTF>in»l»  m  gwiOTaloT. 
V,=  [>ltf«rona«  of  poluiLiaU  at  tormiasU  as  luotoi. 
C  sCarrent.  in  aminraa. 
B  sBcaisUuoo  of  Diaohinv  in  ttbiuc. 

The  coro«  of  the  Gramme  and  PacinottI  armatures  were 
constructed  of  iron  washers  eei>arfttod  from  each  olhar  by 
rtt{>er  ;  while  the  Biirgin  armature  consisted  of  a  series  of 
Dfxasonal  rings  made  of  iron  wii-e,  each  forced  on  to  a  nx- 
amed  gitnmctal  spider.  The  small  ditfereneea  in  the  lost 
column  may  be  readily  accounted  for  io  the  «ase  of  the 
Gramme  and  Pacinolti  armaturee  by  errors  of  observations, 
as  several  things  had  to  be  mcaitured  aimultanoously  ;  but 
no  allowance  for  errors  can  account  (or  the  differeoee  jii 
the  wee  of  the  Htirgin  machine.  I  ulked  over  these 
experimenU  at  the  time  with  Mr.  K:ip]i,  who  sug- 
geeted  that  the  difToronoo  might  be  due  to  iiarasitic 
currents  arising  from  imperfect  Umiiiation,  liie  forcing  of 


the  bezagooal  rings  on  the  «i>idors  bringing  the  wires  of  Uie 
core  into  actual  contact  at  the  cornora.  When  the  currents 
are  llowing  in  ihe  same  direction  through  the  machine,  the 
armature  rotates,  with  reference  to  the  field,  in  the  omvi- 
site  direction  of  course  as  generator  and  mutor.  Now, 
apart  from  the  rjuestion  of  parasitic  currents,  with  an  irre- 
gvilarly  formed  armature  lixo  the  Biirgin — and  the  liruah 
with  its  eight  or  twelve  projoctioas  would  come  in  the  same 
category— one  is  not  surprised  at  a  difTcrenco  in  the  E.M.F., 
the  wonder  would  be  if  the  direction  of  rotation  did  not 
alter  the  field.  But  with  u  Paciuotti  ring  in  which  the 
tlota  are  many  mid  close  tOKeLher,  the  influence  on  the  field 
is  slight,  and  with  smooth  Ommme  armatures  the  field  is 
not  nficcttid  by  the  direction  of  rot*tiOQ  at  all,  so  we  get 
the  same  E.M.l'\  produced  as  generator  aiid  motor. 

It  must  be  remembered  that  the  effect  of  the  annatare 
current  on  the  Geld  in  cylinder  machines  is  by  no  means 
small,  OS  will  have  been  observed  by  the  number  ot  com- 

Cnsating  turns  required  to  neutralite  it.  A  macliiiie 
ving  13,500  ampere-turns  on  its  armature  would  have 
about  20,000  on  it«  tield-magnots,  out  of  which  about  4,600 
are  compensating  turns.  I  mention  this  to  show  that  the 
results  in  Table  IV.  were  not  obtained  from  machines  in 
which  the  armature  efTecC  was  negligible,  or  anything 
approaching  it.  The  saturation  of  the  core  was  about 
17,000  C.G.S.  uuita 

If  a  machine  is  run  at  the  same  speed  as  dynamo  and 
motor,  [irovided  the  currentA  in  the  fields  and  armatnrearo 
similar,  it  will  always  have  a  higher  oflieiency  as  a  motor. 
If  E  is  the  E.M,I*'.  generated  by  the  Tnachine,0  the  current 
(iniiu;ine  it  series- wound),  and  It  the  resistance,  the  electri- 
cal  cflicicncicK  OM  dynamo  and   motor  are  in  the  ratio  of 


C   E  -  L'-  H 


to. 


CB 


(iLiantity.     If  we  designate  all  the  other  losses  save  that 
due  to  the  I'eeistance  by  p,  then  for  the  commercial  efficiency 

we  have — ^-^ ,and 


C  E  +  C=  R' 


value  as  C-R,  the  ofUcicncy  of  dynamo  and  motor  would  bo 
similar;  but  since  ;>  has  aln-ays  a  lower  value  than  C- U, 
the  motor  has  still  the  advantage. 

15.  Constant  l*oTKN-n.\i.  Mc/roiw. 

Now,  ua  regards  another  thing  which  wo  have  boun  told ' 
Eomotimes — tnat  the  ai-matiue  and  magnet  fields  are  a<lded 
ill  a  motor—so  far  is  this  from  being  the  case  that,  under 
the  iiKual  iuid  proper  condition  of  a  trail  on  the  brushes, 
the  weakuiiiug  of  the  field  due  to  the  current  in  the  arma- 
ture may  play  a  mugt  imitoi-tant  |)art  in  the  governing  uf 
niottMS  at  constant  «i»ced.  In  an  article  contributed  to  the. 
Klfiiwuiii-  ill  Itif^ft  I  hiut^xl  at  this,  saying:  "  By  reason  of 
the  current  in  the  ui-matiii-o  reacting  Ui  weakoii  the  field, 
does  not  a  shunt  motor  contain  within  iuclf  the  germ  of 
self -regulation,  which  by  suitable  proportion  may  be  made 
L^d'uctivo  without  a  eyries  coil  at  all  1"  Since  that  date 
motors  h^vo  been  constructed  in  which  the  truth  so  fere- 
flhadowed  hLiA  been  realised. 

As  alre;idy  stated,  the  E.M.P.  of  a  seimrately  excited 
dynamo  is  represented  by  an  inclined  Uoo,  CD,  Fig,  15, 
the  inclination  showing  uie  weakening  of  the  field  pro- 
ducetl  by  the  current  in  the  armature.  Itun  as  a  motor, , 
with  a  trail  equal  to  tta  lead  as  a  dynamo,  the  E.M.P, 
generated — called  in  this  c-aso  the  back  E.M.F. — will  be 
the  same,  Iwing  greater,  therefore,  as  the  current  is  smaller, 
and  smaller  as  the  current  is  larger.  A  shunt  motor  eon- 
nected  to  mains  at  a  oonetant  dinerenoo  of  potentials  has 
ita  magnets  excited  by  a  constant  current,  and  the  hack 
E  M,K.  variea  in  this  way.  \u  value,  ntlling  K,  the  dif- 
ference of  i>olentiaIs  at  the  mains,  is  E,  -  C  H,  and  it  is,  of 
course,  projiortionul  to  the  induction  through  the  armature 
and  the  speed.  Generally  we  require  the  latter  to  be  con- 
stant, BO  we  write — 

where  N(  is  the  resultant  iitduction  through  the  anuatim 
due  to  both  fields.  As  we  hare  seen,  N,  u  Dot  a  oonstant. 
There  is  a  weakening  of  the  field  proportional  to  the 
current,  and  for  ^,  we  can  subelituto  a  value,  N -/(C), 


where  N  U  the  induction  on  open  circuit,  and  /  (C)  that 
function  of  tlio  current  which  represents  the  weakening 
effect.     Writing 

E,-CK 

it  is  pcrfoctlv  obvious  that  if  C  R  hear*  the  name  relation 
to  E,  u  /  (C)  hears  to  N,  tho  apeed,  71.  will  W  constftiit,  un<l 
quit«  independent  of  the  load.  Referring  to  Fig.  15,  the 
height,  OC,  ma.y  be  taken  or  ropreaenttn^  the  induction 
when  Has  motor  ie  running  with  no  load,  tbo  sloping  line, 
C  n,  giring  th«  induction  for  *-ariou8  currents  in  the  arma 
ture.  The  horiKontal  lino,  C  K,  will  represent  the  induc- 
tion duo  to  the  fioLd-na&^notfi  alone,  and  ^ilso  the  diHerence 
of  potentials  at  the  mains.  If  tho  speed  he  conxtuul,  the 
lensth  of  ordinate^  between  C  D  and  C  K  repraGQnt8/(C), 
(U)d  aleo  C  It.  Wo  boo  dearly  that  if  the  induction  ie. 
diminished  witbont  a  nropurtioual  roduction  of  tho  back 
E.M.F.  the  speed  will  increase;  white,  on  the  other  hand, 
if  the  back  K.M,t\  goes  down  without  a  corrMMnd ing 
ducroiisc  in  tho  induction,  tho  apcod  will  be  reducen.  If  it 
is  found  that  the  s|>eed  increases  At  the  motor  is  loiulcd — 
and  I  have  seen  this — the  field  must  be  strengthened,  and 
tho  turns  on  the  acinaturo  reduced,  or  the  arnmtiLre  rc^ist- 
anco  increitsed.  If  tho  speed  gets  lo»»,  an  opposite  course 
mUBt  be  taken,  A  shunt  motor,  then,  will  run  at  a  constant 
speed  on  a  constant'|)otential  circuit  without  compound 
winding  or  any  other  device,  if  the  armature  field  and 
magnot  field  are  propeily  proportioned.  A  position  csiii 
generally  be  found  tor  the  brushes  whore  tbu  siutiking 
between  the  load  limita  is  inappreciable,  and  tho  motor  may 
be  then  trusted  with  perfect  confide:ico  to  nin  at  a  constant 
speed. 

It  iQust  not  be  thought  that  because  a  motor  tranemits 
power,  it  i!>  neces^t^ry  to  manipulate  electro-mechanical 
equivalents  until  wo  get  torque  in  pound  feet  or  font 
pounds  per  revolution,  or  some  other  mechanical  ijuan- 
tities  This  \n  only  a  waste  of  time.  In  designing  a  motor 
we  know  tho  horse-jmwer  or  wnttn  to  be  given  ofT  on  the 
brake  at  a  certain  &p«ed,  and  if  we  make  tbo  machine  run 
at  the  profwr  number  of  revolutions,  anil  in  aconJance  with 
the  conditions  of  electrical  aui>p1y,  the  torcjue  will  come 
out  all  right  without  our  troubling  about  it.  Suppose  we 
require  W  wutts  t<j  ho  given  out  on  the  brake  by  a  motor 
working  on  a  coriEtant-potential  circuit.  The  power  which 
must  be  conrerted  in  the  armature  ia  greater  by  a  cer- 
tain amount,  p,  abeorbod  in  friction  of  journals  and 
brushes,  magnetic  friction,  and  parasitic  current*. 
This  amount  can  be  loretold  to  a  certain  extent, 
btit  may  be  derived  from  experiments  mitdo  with  ma- 
chines of  the  same  kind.  The  [«wer  converted  Iwiiig,  then, 
W+p  watts  ;  the  back  K.M.F.  being  settled  as  determined 

by  the  waste  allowable  in  the  armature,  the  currents  -  *" 

E 

is  obtained  ;  the  procedure  in  design  now  being  exactly  as 

for  a  dynamo  to  give  a  current  of  — i^   am^teres    by    K 

volts  at  tho  same  sjiood.     If  these  conditions  are  fullilled, 
the  tort^iie  may  be  loft  to  itself. 

16.  CoKSTANT-CURaKNT  DVNAMOS. 

There  seems  to  be  an  impreceion  that  dynamos  for  bi^b 
differences  of  potentials  cannot  be  worked  successfully  with 
Gramme  commutators,  the  reason  for  this  opinion  being,  I 
suppose,  the  broakdowu  of  some  imperfectly-constructud 
m&obines.  That  there  is  no  difficulty  with  tno  insulation 
between  the  conductors  and  armature  core  is  obvinus  from 
the  fact  that  high  i>otentiaI  alternating  current  macbinca 
aie  working  HUcceKSiutiy  with  armature  sections  similarly 
disposed.  The  fault  api^ars,  therefore,  to  have  l>oen  sutely 
with  tho  commutators.  I  need  only  reiterate  the  remark  t 
made  here  a  short bime  ago,  that  there  is  nodithculty  what 
ever  in  constructing  Gramme  machines  up  to  1,000,  1,500, 
or  oven  3,000  volte,  provided  the  designer  knows  what  he 
is  aboutv  Many  sitcb  machines  are  to  be  seen  in  daily 
work.  Mr.  Bogue,  of  N'ew  York,  gives  me  particulars  of  a 
Wood  dynamo  manufaclurod  by  hit  company  which  gives 
d'S  amperes,  and  a  difference  of  [lotential  oE  2,640  volte  at 
its  terminals  ;  Mr.  Hennon.of  Nancy,  construct*  Schuckert 
Si«cbiDeB  of  1,000  volte;  Heasfs,  uomiach  and  Ca  have 


constructed  motors  as  well  as  dynamos  of  1,000  volte ; 
while  Messrs.  Paterson  and  Cooper  have  a  large  number  of 
machines  runninc  at  voltages  varying  from  900  to  1,500. 
The  latter  run  without  sparking  at  the  brushes,  and  with 
perfectly  smooth  commutators. 

Several  attempts  h^vo  l^een  made  to  compound  machinos 
for  constant  cun-ent,  all  of  thorn  uniformly  unsiicceMfuI.  It 
is  beginning  to  be  realisor]  that,  Dcprcz  notwithstanding,  it 
cannot  be  accompliahed,  and  during  the  next  six  years  tbo 
equations  for  constaiitcurrent  compound  winding  may 
finally  disappear  from  our  toxt-hooks.  But  it  may  take 
longer. 

Tho  method  of  regulation  about  which  I  have  to  make  a 
few  remarks  is  that  of  rotating  the  brushes  on  the  commu- 
tator, which  baa  proved  very  successful  in  some  of  tho 
machines  to  which  it  has  been  applied.  You  neod  scarcely 
bo  reminded  that  if  a  series-wound  machine  is  directly 
belted  to  a  separate  engine,  tho  combination  is  almost  eelt- 
regulating,  such  fimall  correction  as  is  required  being  easily 
effected  bj*  a  solenoiHal  electrical  governor.  In  suen  cases 
tho  speeds  of  both  engine  and  dynamo  vary  as  the  E.M.F., 
but  generally  this  arrangement  is  not  pormissiblo,  iu  con- 
sei]uciico  of  several  machines  being  driven  from  the  same 
countorshafti  accordingly  »om«  device  for  regulating  at 
constant  si»ood  has  to  be  adopted. 

In  machines  in  which  tbo  current  is  variable  we  endea- 
vour, as  I  have  said,  to  make  the  self-induction  as  small  aa  pos- 
sible, and  wo  work  with  the  brushes  siomewhere  between 
the  polar  tips  where  the  field  is  aimost  neutral,  or  only  of 
Abrength  sniliciont  to  overcome  the  slight  effect  of  self- 
induction,  and  bring  the  carrenb  up  to  its  normal  value 
before  the  section  leaves  the  brush.  In  constant  current 
machines  wo  work  always  in  the  active  field  under  tho  pole- 
pieces,  and  to  [>revent  the  flow  of  an  enormous  current 
in  the  section  short-circuited  by  the  brush,  considerable 
Boif-inductiun  has  to  bo  given.  Consider  an  armature  in 
the  field,  Fig.  13.  Opposite  the  parts  niarked  N  and  S  tho 
induction  through  a  section  is  ni/ ;  at  A  and  B  it  is  1(3,000, 
17,000,  or  18,000  C.G.S.,  as  tho  case  may  be— that  is  in  the 
machines  we  have  been  speaking  of  hitherto.  If  we  had 
here  a  uniform  distribution  of  6eld  over  the  poles,  an 
attempt  at  conatant  current  regulation  by  movement  of  the 
brushofl  would  only  rusidt  in  sparking,  since  in  eveiy  posi- 
tion the  back  E.M,F.  of  self-induction  is  different.  If  tho 
induced  E.M.F.  were  in  one  iwsition  balanced  by  the 
E.M.F.  of  (tolf-induction,  in  other  positions  it  would  be 
overbalanced  or  under-balanced.  Aiiother  point  is,  that  if 
regulation  is  attempted  by  working  with  the  brushes  partly 
between  the  polar  tips  and  partly  under  the  poles,  the 
weakening  effect  of  the  armature  ciirrent  on  the  fields  is 
subject  to  great  variation ;  accordingly,  the  poles  should 
bo  extendeuuntU  the  brushesaro  under  them  in  every  posi- 
tion. The  essentials  for  successful  regulation  will  now  be 
apparent.  First,  the  self-induction  should  l>alance  the  field 
in  every  position  of  tho  brushes ;  secondly,  the  poles  should 
l>e  extended  so  that  the  bnishen  in  every  jwsition  of  work- 
ing arc  under  them.  An  examination  of  the  curve,  Fig.  I, 
will  show  that  up  to  an  induction  of  1 2,000  or  60  the  coeffi- 
cient of  self  induction  is,  roughly,  constant ;  so  that  an 
armature  core  saturated  to  this  degree  would  have  the  iame 
£,M.F.  of  self-induction  for  a  constant  current  whatever  tbo 
position  of  tho  brushoa.  In  the  Wood  dynamo  already 
referred tothe  induction  in  the  armature  is  13,000  [ler  square 
centimetre,  and  in  the  Sparry  dynamo,  which  hails  from 
Chicago,  it  is  about  14,000.  Mr.  HiJeny's  remarks  I  give 
in  full  in  the  appendix,  also  those  of  Mr,  Boguo  con- 
cerning the  Wood  machine.  In  both  these  m-ichines  the 
masses  of  iron  in  the  magnets  and  jKile-piecee  are  disposod 
so  that  tho  field  is  fairly  uniform  over  the  polos,  but  this  is 
by  no  means  necessary,  provided  tho  E-M-F.  of  self-induc- 
tion balances  the  field  in  every  position.  Making  the  field 
diBtrii^uLion  uniform  and  the  self-induction  uniform  uffords 
the  easiest  method,  however,  of  attaining  the  end  in  view. 
It  remains  only  to  say  that  the  field  at  the  shortrcircuited 
section  is  greatly  reduced  in  strength  by  the  current  in  the 
armature,  and  that  the  best  numOtr  of  turns  jier  section 
must  be  determined  by  experiment.  It  will  be  evident  that 
the  single-magnet  tv'iio  of  machine,  as  illustrated  in  Fig.  7, 
is  the  least  suitable  for  consUint  current,  and  while  in 
AmericA  they  choosy  the  best  form  of  magnet  for  the  put'- 


CH  right  away,  in  this  conntiy  the  attempts  at  regaktion 
v«  bMD  mnilA  very  often  by  iel««tm|i  th«  wont  form  ind 
chopping  ftvay  at  tbo  [ulos  until  it  contos  nboul  right 

It  t>  unneceasar}'  to  de^ribe  the  various  forma  of  appa- 
ratus for  flhifting  the  brushes.  Briefly,  they  consitt  of  a 
mechanical  deviM,  electrically  controlled,  whereby  the 
bnuhea  arc  moved  forwards  or  backwards  on  the  commu- 
tator as  the  current  risea  or  falU  slightly.  L'pon  the 
ra[»dity  with  which  thit  reg:ulaU>r  resimnds  to  vat  iationa  in 
the  current  do^nds  the  successful  working  of  the  machine. 
If  the  current  is  allowed  to  rise  or  fall  outside  a  ntnall  {ler- 
oentage,  the  adjustment  of  the  fields  is  tlirown  out  of 
balance  and  sparking  resulu.  The  imporunco  of  having  a 
regulator  which  is  sensitive,  and  acts  with  promptiuide,  will 
therefore  be  apparent. 

17.  Relation  of  Sizi  to  Otrmrr. 

Onat  diflereQcee  of  opiniou  exist  about  the  relation  of 
uts  to  ouUiut  in  dynamos.  Prof.  Tbomiison,  in  his 
"  Dynamo-Elecli-ic  Machinery,"  quotes  several  writers  who 
give  the  output  at  fiuures  varying  from  Uiu  square  to  the 
fourth  power  of  tbe  linear  dimensions,  .ind  iho  subject  has 
been  disciisaed  to  some  extent  in  this  room.  Mr.  Kapp  has 
worked  out  the  relation,  and  assuming  that  in  larger 
machinci:  the  space  taken  up  by  the  in^uiutioD  is  propor- 
tionally loss,  more  copper  beinf;  accordingly  got  on  the 
armatura,  he  makee  the  output  for  a  machine  whose  linear 
dimensions  are  increased  n  tiuips  from  n'  to  n*i,  the  speed 
being  inversely  as  the  linear  dimensions.  Prof.  Ayrton 
thinks  it  ought  to  be  higher  than  n''*,  while  Or.  Ilopkinson 
finds  that  everything  considered  it  comes  out  about  n-\ 
With  the  itinfflo  ezooption  of  Dr.  Ilopkin^n,  I  am  not  aware 
that  ariyono  has  mentioned  the  conaidomtion  which,  above 
all,  detorminoa  thin  relation,  that  iit,  the  interference  of  the 
magnet  and  armature  fields. 

f  To  he  crrjUinufd. ) 


ELECTRICITY  AS  APPLIED  TO  MINING.* 

BT  &  J.  FOORO. 

It  U  her«  intendbd  to  consider  the  advaiitagea  tJiat  may  be 
had  from  electricity  aa  applied  to  c|u&ru  mining. 

Beefi  in  Ougo  have  now  boen  worked  for  25  yciir*,  and  in 
more  than  one  instance  Almost  oontinuoiisijr,  mi  thnt  a  fnir 
kVSTSgs  Mtimate  uf  their  noniiniiL'iico  And  vnliut  i)U|{hl  U>  bv 
■rrivixl  At  by  rvrinwinf;  tlia  wurk  d^ma  luid  reiulu  obuiiicd 
during  the  luut.  QuNrL:(  reeri  aro  being  worked  in  Auokkiid, 
Marlborough,  Nelaon,  WeaUiuid.  Cunterbury,  and  Olago,  and 
are  thus  proved  to  occupy  the  whot«  length  and  breadtli  of 
both  islands.  The  nvetage  value  of  gold  SKvod  fn>m  each  tnn 
crushed  is  £2.  ISn.  6i).,  this  boinK  a  ^>  juua'  avitragc.  Mr. 
G.  ¥.  Hilton.  ».  mining  oxpert  iJ  ntittity,  uutoa  ttiat  in  same 
eases  from  2dwt.  to  .Idwt.  per  ton  iihould  pay.  If  tliis 
were  the  rule  it  would  givo  a  profit  '>f  42s.  per  b<in  on 
the  atone  oruihi!4  on  the  above  iiv«r9i^'«.  Experience 
diows,  unfortunately,  that  it  is  Anything  but  tho  rule.  An 
opportunity  hat  boen  atturded  mo  to  arrivo  at  what  a  ton  of 
auarts  eoata  to  get  and  eru«h  from  threu  luparutti  mines  in 
oifferonC  tamvincinl  diatricta  -  Otago,  Westland,  and  Auck- 
Und— the  folluwinglieingthc  rutingraten  :  Wages — Minora,  lOa. ; 
gnus  tneii,  9».,  truukurw,  7a. ;  butlory  liunds,  54s, ;  hoys,  30b,  ; 
mine  manager*,  133s. ;  horse  Teed,  l&s. ;  limbor,  20*. ;  coal,  &5s. 
The  total  cost  per  ton  cvmea  to  ^,  3d.,  mulo  up  aa  folluwa  : 
Breaking,  9s.  i  tfii'la,4d, ;  fiiaa  and  dynnmito,  2s.  3d.;  timber, 
4e.;  trucking,  8d.:  carting,  la.  3d.;  oruatiing,  8a.  Sd.;  UkIiI,  2d.; 
managemont,  8b.  Qd.;  iiit«re«t  on  paid-up  vitpital,  1*.  9d.  No 
Mpante  acuuunt  being  kept  of  pru|Hirtioii  ••f  limber,  tools, 
4ynatnito,  and  management  for  pro«[H>ctii)g,  pumping,  and 
geaenJ  up  keep,  this  rotum  docs  not  givo  a  baaii  to  work  from. 
The  coat  per  ton  would  evidently  greatly  Il-bboh  if  th«  output 
was  incruoKd.  The  coat  for  innriaut:meul,  cruiiliinK,  interest  on 
eapital,  etc., w^uldbt)  but  slightly  iucrtwted  if  thn$o  times  the  luan- 
ti^,  which  is  248  tuns  per  montli,  were  dealt  with.  It  is  in  this 
dirsction  we  must  look  if  our  rocfs  aro  to  become  of  value  to 
aharoholdem.  One  pound  a  ton  prolit-  ia  not  of  tuj  valui.'  when 
voly  200  tons  aro  oruahed  for  a  soaaon's  work.  Let  the  mine 
oroui  S,O0Q  Urns  per  voar  regularly,  and  it  boooinea  what  its 
aama  implies — a  vontabl«  gfild  uun«.  In  a  reef  3ft.  wide,  6Sft. 
Doat  be  driven  out  per  weak  to  supply  this  amount,  and  (our 
stopca  or  bi»diiigs  kept  eontJnuoualy  at  work.  This,  in  ordi- 
tuinly  hard  ground,  means  24  mincni.  three  trucken,  three 
br«aknincn,  12  dmo  opening  out  or  aitiking  on  ii«w  gi^iund,  with 

*  Abatiact  ot  an  article  cantrlbutnl  to  ibe  Otaf^  ff'tta^M,  early 
(voeb  ef  which  hs^e  btsa  seat  by  th«  aulboi. 
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as  nuuiy  more  for  battery  and  other  purpoeea.  Tlie  outgo 
would  be  £800  )ier  inmitli,  with  the  average  rotom  ol 
£2.  12a.  6d.;  £1S.12S  would  be  got,  and  dividend  of  36  per 
cent.  earntHl,  on  £10,000,  the  canital  prulnbly  miuired. 

At  Nenihora  the  average  width  of  tho  reefs  i*  much  loaaChaa 
3ft.,  but  the  retunn  show  over  lioz.  to  the  ton.  At  the  hoad 
of  Lake  Walutipu  the  average  is  Mwt.,  but  the  width  is  from 
4fi.  Uy  14tt.  In  both  cases  only  by  greatly  increasing  the  ou^nl 
can  the  claims  beooBM  of  aiiy  value  to  shareholders.  Whfle  at 
Maoetowa  a  note  was  taken  of  the  coat  of  getting  »nt  100  tons 
of  atone.  Day  labour  was  employed,  and  llio  himt  of  minen, 
who  worked  aa  only  miliars  can  work  when  on  the  job.  The 
wages  came  to  £31,  *teel  4s.,  coal  SSs.,  timber  43a.,  powder 
and  fuse  £3.  6b.,  iiwidentals  JE2.  7s.,  M|ual  to  8s.  per  ton. 

With  tho  minaa  opened  out  and  overhead  stonping  adopted 
any  roquircd  quantity  of  quarta  could  be  gatneii  at  the  same 
pnce  hy  contrni^t.  Thu  various  c^impaniu  only  nvjaire  a  pre- 
liminary outlay  of  from  £2,000  to  £3,000  in  opening  out  and 
erecting  crushing  plants  at  or  near  their  lunneU.  "ntey  should 
have  onJy  tho  best  of  ore-snving  appliances,  which  will  save  not 
only  the  free  gold,  bat  all  the  j^ritoa  as  well.  Tntjl  it  is 
rucogniaod  that  <iait«  2S  per  cent,  of  tho  gold  in  our  reels  is 
at  prvacnt  lost  by  amalgamation  no  permanent  pruf^ross  wJJ  b« 
nisdo  in  this  direction.  If  tbo  School  ot  Mines  would  establish 
a  works  (or  the  treatment  of  pyrites,  and  ererj  reef 
save  all  their  minerals  ta  a  concentrated  form,  and  soud  it  for 
treatment  to  iiucli  an  ostablialiniont,  much  )(0>xl  would  U>  done 
alike  to  tho  pupils  of  tho  univonity,  the  ramo  owners,  and  the 
country.  In  one  onso  known  to  the  wrtt«r  lox.  16dwt.  of  gold 
pur  ton  waa  aavod  by  Ihu  bitttery  procoBS,  and  a  report  reosiTed 
from  an  analyticutl  0x|>orl  that  llux.  Sdwt.  were  kel  per  ton  ol, 
pyrites.     The  •(uautity  in  the  tjuartx  vies  not  known. 

At  MacetowD,  a  district  almost  deaeitod  as  a  quarts  mini 
G«ntrc,  an  nvetage  of  oror  17dwt.  has  been  given,  yet  there  f 
only  two  mines  at  work.  Were  this  district  in  Vtctoria  there 
would  In;  20  niitiM  in  full  ogMration,  each  omptoying  over  &0 
bands,  for  wit)i  thi3  exceiittuu  of  Keefton  it  is  one  of  the 
cbeA|M.<at  iiUcoa  in  New  i^eatand  U>  carry  on  quAnEmiuing,  want 
of  timber  being  the  only  drawback.  This  is,  howcvar,  more 
th*n  compcnaabod  for  by  no  steam  or  pumping  plaata  bet 
necessary. 

With  electriu  iiowur  plant  in  the  Twelve  Milu  or  .^rmw  nveC 
every  mine  .it  Mncutown,  inchidui|f  the  i.i;l«brat«d  Tipporair* 
could  have  crushing,  drilling,  and  Gght  supphod  directly  at  the 
point  rcquirwd,  saving  all  cost  of  tramway  or  haulagc<,  and  also 
saving  3o  por  cent,  uf  the  prosont  oost  of  driving  entailed  by 
Llio  use  (>f  |)ower  drills.  In  bard  ground  by  hand  drilling, 
uaingliii.  steel  with  three  men— vix.,  two  hammerers  and  one 
turner — the  cost  per  ftMit  nf  hole  averages  3e.,  which  includes 
cleaning  and  firins.  A  mine  employing  nine  men  all  ifae  year 
round  in  oi>cning  or  pnjspecting  new  gioimd  has  Ut  pay  £1,012 
for  drilling  alone.  It  may  bii  conalderud  a  good  avorsge  if 
l'35ft,  per  man  per  week  is  drivun— say  600fl.  per  year  for  this 
uumlxM-  of  men,  and  the  coBl  comes  out  as  follows  :  Dtus 
mite  and  (use,  £270 ;  rails  and  sloopen,  £90 ;  vectila 
tion,  £1S  :  sl«el.  coal,  incidentflln.  £17.  10s.  ;  wages. 
£1.350.  ixgual  to  £2.  18s.  iwr  foot.  An  vloctric  drill  is  now  in 
uw>  wuigbing  lOOib.  It.  will  bore  the  hardest  an thaivcitc  or ({uartz 
rock  at  till*  ral«  uf  30ft.  jier  liour,  at  a  cost  iif  2^.  for  power, 
l-'ainv  these  ilrills,  the  cost  for  bOOft.  of  tunnel  in  hard  country 
would  probably  not  be  more  than  £L.  19s.  6d.  per  foot,  saving 
£600  and  six  months'  time.  I'mspectiug  and  driving  now  levels 
aro  in  moat  casos  dead  work,  and  a  saving  o(  33  per  oent.  is  ait 
item  no  mining  company  can  afford  to  ignore,  while  U>  the  work- 
iiuui  it  moans  mud)  less  laborious  and  mare  constant  work.  In 
the  case  of  the  Tipperary  immediat«  and  certain  returns  could 
ho  had  with  a  rory  modemt«  oxpenditure — i>nibably  not  mora 
than  £5,000  ;  and  a  delay  <if  two  years'  time  cuuld  bo  nroided, 
and  at  lensi  l.OOOft.  nmro  in  dojith  could  Iw  worked  frnm  the 
imMHint  Hhutt  »ili«.  Tho  NewJAll  Nattona,  Garibaldi,  Mary- 
borough, and  llomou'ard  Dound  mines  aro  all  known  to  bo  pav- 
able  under  favourable  oonditiims  :  yet  at  present  they  are  only 
hold  on  Bufforanoe,  nooapital  being  avaiUbUi  to  [iroporly  develop 
theti). 

Aa  many  of  the  reefs  in  thia  district  oany  large  quantities  of 
minortil,  a  heavy  perceutMoof  ^Id  baa  been  undoubtedly  lost, 
for  every  battery  mtoage^oiowB  that  thia  elaaa  of  (luartz  makes 
the  silver  sicken  much  more  quickly  than  when  elean  stone  ia 
crushed.  By  tuing  sodium  am^gam  this  ia  to  a  greater  or  less 
extent  prevented,  for  the  sodium  doc»ni]iOiiijg  water  forma 
cAUitio  soda,  NaHO,  and  aetting  hydrogen  free  tho  hydrogen 
in  its  nascent  state  baa  its  power  greatly  iuorcascd,  and  seeks 
to  combine  with  sulphur,  oxygen,  or  arsenieims,  to  form 
compounds  that  are  carried  off  by  the  water.  By  using 
an  electrical  current  of  low  olectnimotivo  power  the 
same  ofEset  is  produced  in  a  constant  snd  regular  raannar 
without  coat  beyond  that  for  the  power  to  drive  the  dynaaM. 
The  bcneAeia]  effieota  are  amply  demonstratod  by  Mr,  E.  S. 
Bennett's  letter  and  my  own  ex]>ertments.  When,  bowever, 
fiulpbido  of  ftiitimooy  oocuis  in  aity  considerable  proportion  in 
the  quarts  this  treatmont  ia  of  no  u«o,  and  would  urobably 
exaggerate  tho  evil  it  is  ioteudod  t«  cure,  for  it  would  help  the 
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silver  u>  fonn  an  lUlojr  vith  thfl  antimuiiy.  Sulphuretted 
hydpoffon  wi>uld  tamuh.  both  gold  tnd  dlvAr,  uid  pr«ront  their 
metAlho  oontoot,  by  whioh  meuu  UBiAlgsRUtion  tAku  pUce. 

It  U  impouiblo  to  aav«  nil  th«  g;i>ld  oontAUied  to  pyritM  by 
Miy  proMU  of  grinding  nod  AmiUMroKti&n.  Orinding  hna 
Mrtftinly  tlio  effMt  of  clonnsing  a  porbon  of  th«  oont«iuod  gold, 
Imt  to  Mv«  noarly  nU  it  it  noceautjr  to  rout  uid  dooomiiow  tho 
Bolphido*  Qotirolj. 

At  Widn«a  depo«itiug  dyitanioa  have  reoentiy  boftn  •ucpliod 
br  Elwdl-PM-ker  to  lbs  «xt«nt  of  1,000  It. p.  fur  ooptxir  nmning. 
"Sha  piroo«8a  is  f»r  olieapei-  ChAi)  the  ordiiiEiry  inoLao«i,  oostiait 
only  10a.  per  ton.  I'lia  oxides  ar«  cast  Into  plat«8  2iu.  thick, 
which  uro  used  m  nnodoa  in  a  dapoutiog  bath  of  sulphate  of 
ooppor,  pure  copper  depositing — all  impurities,  together  with 
all  tho  procinuB  mctnls,  Mttlias  aa  aludgc.  Fift^-six  tooa  of 
pure  oiippur  |wr  truck  nro  depoaitod  by  thunu  dynamos. 

(To  bt  eotUiHUtii. ) 


CITY   NOTES. 


Wsatam    UalaB    TelagMtpIi    Conpmajr.— Thix    CoRiiAtiy    has 

dedifcd  1  quarterly  dmilpiiil  nf  H  jwr  ci>iit. 

ar**t  Nortb«ra  T«logTapli  Compajir.— The  racnipta  hr  Tthtnurj 
vfti  £19.800,  unking  for  .riniury  mii!  Fclimary  *  tatal  of  £Sg,<100. 

W«at»m  Mid  BnudLUa  Telegraph  Oompanjr,  Umlted,— Tho 
reo*i[^t«  ('•r  tbn  week  cndoil  Waroh  7,  ntlfr  duduetinji  thi  liflh 
of  th«  grotw  rrffij'ts  lutyibli-  lo  tho  Luudoii  tlalino^BninlUn  Tela- 
grmpb  Compmiy.  Limifd,  kmo  £i,S96. 

Braxniaa  Babmarlae  Teleeraph  CenpiuiT.^Tha  ni>cii)U  for 
th«  ]i»>-t  wnnlt  ntii'.iiiiiinl  to  £fi,060.  A  ijiiiflsrlj  iiitorim  liividpnU  nt. 
lh(>  iHtH  lit  0  |wr  pout,  [wr  .uiimiii  liu  liri:ii  Jei.--l>nid  by  the  ttan.ttl  o( 
thin  Corii;>«Tijr,  payihlr;  on  th?  25th  lliat. 

Companlea  of  ttM  Montli. — Tlid  rollHiwhiff  alRciLrinal  noinpaiiinii 
have  be«n  rrgiaUred  during  the  put  tiioiitli :  — 

KarHhaiii  Elucuic  Lizbt  Ootniway,  Limited,  £1  «har«  £S,000 

UntuI  Tclvphoiie  Ornnpany,  Limitol,  £10  •litres  100,000 

Poolaaod  Wli/U,  aliMtriciaii*,  £5  kltuw „ 20.000 

Dtnot  SpMilalt  TelOKrapb  Company.  UnUt«4.— Th«  rn7>orc  for 
the  lia.lf'j'itr  »ni!ni  l)i'i'i;iih,T  51«(,  *fin'  iirnvulini!  for  dislmn  tun'  in- 
terrat,  shows  a  profit  of  £6,361.  Tho  reoript*  worn  in  txccw  of  those 
for  any  proTioua  half-year,  and  thowaa  iocretsa  of  £1,593  u  oom* 

Kr<il  •ritU  tho  corren  I  landing  li&lf  of  IS69,  tho  workins  cxp«n*u« 
ins i:6M)  higher.  Tt<  mitn  of  £2,500  h.^  Iiri-n  imt  to  llio  rwwrve 
fun^  irhich  iicvr  amoimt«  to  £17,5L6.  ainl  tlir  Dir«ctoni  riwirDiiicnd  a 
dividtnd  at  tlie  rale  of  10  ]>er  coot,  on  t\w  profiyrfnc^  slitreis.  nnd  oao 
at  tJie  rtte  of  6  i«i'  cent,  per  aiiauiu,  tat  Irt-o,  on  tlin  oriliii;iry  slur«ii, 
inakuiK  *ith  trie  pruvioas  dialrllmtiou  54  [icr  oeiit  for  ih';  y^ar. 
af^aiiiTt  41  I'l*;  cenU  in  18S8,  £847  b«liiK  htviiKht  lorward  to  oiwt 
peoMlile  coulinj-iniciM, 

Btaotrloal  SnstBoorl&i  Company  «f  XralABd,  Llmltod.^A 
Comjjauv  lisj  bwa  iin:uriHniili.id  uuJvi  the  C'Jui]»iiiiiu!  Atla.  1B62  to 
1886,  with  n  (iA|.ital  ••[  ££0,QOO,  •liridL^I  into  2J|.g&0  onlitiary  •hams 
of  £2  each,  an>l  100  fouodfrs'  Kh&rrs  ei  £1  exth,  with  jiowi'r  for  tht 
IHreeloni  ro  Irormw  la  the  amount  of  £15.000.  Thi<  (ollowiiig  are 
the  Wrcoion:  81r  Howard  Oriibb.  M.tt.,  Unlr.  Diih.,  F.K.S., 
KonilK'arLh'iiciuarfl,  Rachjcar,  Co.  Dublin,  dnurmaii.  Thomat 
Mayfio.  E»|,.  oiM.  I'.,  T.C.,  WiUianifi'  Park,  Bathtninoii,  Co. 
Dublin  {diicctor  Iri^Ii  Woollon  Conii^auy.  LiuiiUd).  Coorgc  P. 
ritigorald,  Itiij  ,  F.T.C-U  ,  K.tt.a.  Trinity  ColU,i«,  and  No.  7.  Kly- 
niaoe,  UuUliii.  William  KtlwarU  WiUoii,  E«i|.,  J  P.,  F.R.A.8., 
Daratiiona  tlouit-slroet,  Rathawan  ;  Athcnaitini  Club,  London, 
S.W.  ;  Kild»r«.  Street  Chib,  Unhlin.  Jaimw  fl.  North,  E»ii.,  J.P., 
No.  110,  Qr»(ton-stiri!rl,  Dublin,  and  Lonsdalo.  KiiiRslowD.  Co, 
Dubliu.  Daviil  ijUarlciok.  I£»r).,  H.L,,  Kahaa  Loditc,  TiilUmaro.  and 
71,  Leototi-atrcct,  UubLiji.  Thomas  J.  Hsalam,  Bmi.  (W.  K,  Box  and 
Co.,  and  tho  0«vtral  KlentricAl  Kngiii(<criii|{  (>>.),  10&,  MiddU  Ablwy- 
itmat,  Duhhn,  and  2,  BelBinvo-rofld.  Ralhminot,  Co.  Dublin.  E 
Gan^ki.  K«i.  {of  thn  nnish  Elsotrioal  Engirjeeiin);  Compiny).  Lunduu 
and  LouKbrKirniigh,  Balvedure-rnad.  L&inbvlli.  lyiudou.  TIti'  two 
latlor  n-ili  j'lin  tlio  ^OArvl  after  atloliiiviit.  The  RloclrJcal  etiEinRrr  \* 
Arthur  E.  I'ort*,  A.I.E.K..  awl  ihu  MiiTrtnry  Ipm  inn.),  J.  Buckley. 
ThecouiuUinguiigiiii-ctaiir*  JoUn  3.  Ranortli,  ii.l.E.E.  ;  K.  l'«roy 
SbIIod,  M.Imt-K.K.  ;  W.  0.  Stiype,  C.H.,  M.IC.E.,  M.I.M.E.  Tlio 
tanporaiy  offlou  of  th^  Company  iT£  »t  06,  Doma  Jitr««c,  Ouhltti. 
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IdAltrii  3. 

Am  ImproTCd  toImIo  twttery.  KreJerlek  Krtp,  12E,  ColrnorR- 
rom,  Itirmiii|;!iaiii.  fT.  anil  S,  Maiiiii,  LimilPil,  Now  Z»aI»iiJ|, 
tmproTementa  tn  Ui«  manaCaetare  of  llglit  amitters  or 
UlomlaaDts  tor  olootrlc  or  other  Ikmpa.  James  Offfl, 
('■iniisii^lil-i'iianniuii.t,  Viotona-acroct,  WesLiiiinalvr. 
As  trnpravomeot  in  boldera  rer  tneaniloaoaBt  electrlo 
lafltps.  .\dolf  ^thirricr,  47.  Liiictjln'sinn-llvlilH.  Loiniuu, 
Improve  men  la  oonnocted  with  the  otuu-slas  of  atootrlaal 
WKiumulatarB  or  aooondKry  twttorloa.  Marcel  iS«pp«y, 
Itt.  Fkot  .iticot,  Loniion. 

Improrementa  In  elootrlo  MwomiUatm  ev  aoooiuinry 
battorlaa.  UeorRo  Kdwan]  llarkcr  Pritchctt.  Oak  Hall. 
libhop'a  dtMtford,  Herts. 


M72. 


ainptuii'ttuitdliJL-s. 
(Complvia  hj.iul:iIil'UI 


2644. 


3574. 


3654, 


3663. 


Ma  BOH  A. 
Improvomeata  In  s*e«adarr  m-  atorosa  battorlea.  Stanley 

Chsrlei*  CiitliV.<'i-t  Cnrri*,  523,  llijjh  ILjlbom,  Li>iidan.  (Com. 
pli".!"  ii]n>cilkitwn.) 

iBiprovatnonta    In  and   ralatlog  to  alootrle    a<MOBd»ry 
battarlaa  or  aeoatnnlaMra.     HciHy  llmiii  Like, 'IS,  ^outh- 
Luiidciti.     (Tlmuiiu   Kwiiig,  United  StUt»  ) 

.■IllLCJU.) 

laprovomonta  In  apparatna  or  appllAoeea  for  operatlag 
•Isotiloallir  dovleoa  for  inforrainii  piuucnKera  In  r«LUw«y 
earrlaiaB  aa  to  ilic  munoi  ot  niutiam  on  tbo  lino,  or  tor 
flonvBylns  to  tlicm  other  tDtonDalloB.  Jxincji  Wilson 
Little,  47.  LinoolaVinn-lloldi.  London. 

Maki'h  5. 
iMPtSMUtBts  !■  u-mfttures  fWr  dynamo -elootrUt 
immhiwtt  John  Ft'rbd,  28,  .Sniii1iam[it(>n.)iiiilil:»jji,  Loudon. 
A  now  or  ImproTod  doTlo«  far  estendlng  tho  oirenlt  of 
iDoandoaoeat  Inmpa.  I.aiifvlDt  Waller  dn  Cruvi',  SI.  Chan, 
wry-lauf,  Irtimloo. 

Improvomanta  in  ajid  rolatlng  to  etootrlo  toUgmphy, 
Frauclb  .laivU  ratlen,  IS,  Sonithuinptou-Uiitdiug*.  Loudon. 
[Ciiniptt<tu  !ipi»iiliualioa.) 

KlAIti  B  6. 
Dlalrlbottng  oleetrleltr,     lienry  Rabert  Low  and  Goorgt 
Edward  BarkT  Pnltihctt,  64,  Tavistock  terrace,  WMtboumo 
Park. 

Maihh  7. 
Improvomonts  in  tlia  mananuitara  of  light  «mltt«r«  n' 
Ulamtnanta  for  elaetrlo  lunpa.     JiitiicH  OU-Kj;,  L'DUUBUght- 
iiiaii!iiun3.  VicIuiiu.aii'veE.  Wmitiii utter. 

To  provtde  ■  aafsr  and  obsapeir  lasnlntor  tbnt  la  not 
llnblo  to  bo  tn-oken  and  a  moro  rc*dr  and  aafor  means 
for  soonrlns  the  (oloKrnph  or  lolephono  wlro  to  tho 
Insulator.  Jaiiius  .Saltur  .ScabH,  B,  Albvrl-ruad,  luubridgc, 
K'liii, 

Improvemonta  In  apparatus  or  neana  tor  rapptylas. 
diatrlbntkng,  coatrolllag,  and  m«l«rlng  ole«trio oarronts. 
!lf-]iiy  Kiiiiiuiiii'L,  -17,  i,iiii*iil  ri  >-inii  lii'|,I»,  l.^.ii.I  Jit. 

ImproTsd  elootrloal  slsnal  deck.  ,]niiii-;  .'-'t'.'iidiciiC')',  23, 
Soiit!i*in|itii(i-!iiiililiii^--,  E.-iinltiij,      |Ciiiii]i  "ti.'  "jn'.-itip;«li<»ij,) 

ImproTcmonta  In  apporatas  fer  oonnaeDng  and  dlsooa- 
Mooting  oloctrlo  olToults,  tiaiuin;!  Iturt-jij  MuCicUaii,  33, 
Chnni^frj  l»im,  !,t""iidon. 

2mprov«u«nts  tn  moans  or  apparatus  for  mecerlBg 
olcotrlo  oorronta,  appllonblo  alao  for  lndloatlB«  or  r^ 
cording  the  oloctrlool  coudltion  ov  ehargo  of  aooondary 
luittorLoB  and  tho  ilka.  Hvniy  E^niiiudii,  47,  L)iiiroIu'«-LDD' 
fi«ld«,  London. 

Maucii  B. 
Improvomonta  In  gnJvnalo  oella  and  battorisa,  John 
Anilfiiiiru,  70,  Wpl!iPt^ti)H-Bli'*«'t,  (.Jtainniv. 
Improrcmenta  In  or  connootcd  with  tba  positive  clemonta 
[negative  elactrodoa  in  charging  <  of  seooadnry  battorloa. 
which  elomenta  ar«  app<leat»le  alao  aa  oathodaa  in 
eloctrolyals.  Tliu  Miiiiii;;  iind  Gunuial  l!ltL-<:Liu:  Ixuiil)  Coni> 
jiuiiy,  LiiuiLcd,  and  DvsULOud  ticrald  FilcUomld,  47,  LincoluV 
itm-fiolda,  London. 
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NOTES. 


Bleotxio  Traction. — It  ia  stated  that  iwo  large  liniiB 
beat  known  in  the  electric  traction  biiBineaa  are  about  to 
coimul  i[i;kto. 

Horrosatv. — The  application  to  light  Harrogate  with 
|the  electric  light  by  tlio  National  Electric  Supply  Company 
htB  bwn  witlidrawn. 

Telephone  in  Persia. — The  laying  of  the  6rst  tele- 
phone in  Teheran  is  to  bo  urKlertahen  by  the  Persian 
Minjstor  of  Commerce. 

J»pan.~Thc  \\'cstinghouiie  Electric  Light  Company, 
of  Pittibui^b,  has  just  cloRod  a  contract  for  lighting  a 
Japoncso  toirn  with  etectrioitv 

Sonthwark  Snbway.— Sir  Edward  Wathin  and  other 
directors  of  iho  Metroiwl  itan  llailwray  »isited  the  South- 
vark  Kloctric  lUilway  last  week. 

EKeter.^At  a  meeting  o(  the  Exoter  Electric  Light 
Company  it  wan  repoitwl  that  the  company's  raacbinory 
vras  now  nearly  complete,  mid  th«  damaad  (or  the  light 
was  idcrociei  ng. 

XlMitrio  Tiaotion  in  Purta.— Four  accumulator  cars 
are  now  nmiiiiiK  in  P;»n)t  on  the  Madeleine- I-evalloifi  lina 
The  co«l  of  running  i^  given  as  3d.  jicr  car-kilometre— about 
8d.  per  cur-niilt). 

Eleotrle  MtnLnff.— Mr.  Edison  and  bis  assieUnU  hare 
taken  quartern  fi>r  a  year  in  Charlotte,  North  Carolina,  to 
pursue  experimentx  in  the  mining  districU,  which  are 
declared  to  be  tho  riohent  ininei'iil  region  in  the  world. 

Inatltntlon.— At  the  meeting  of  the  Institution  of 
Kleotrica]  Engineers  nn  Thtirwiay  next,  27th  inst.,  a  jwiwr 
wiD  be  read  on  "  Alternate  v.  Coniinuous  Currents  in  re- 
laUon  to  the  Human  Body,"  by  II.  Newman  Lawrence, 
member,  and  Adhur  Hiirriea,  M.l>. 

Central  London  Railway,— The  opposition  to  the 
propowd  doei>-lying  underground  electric  railway  sdong 
Holborn  to  the  West-end  appears  to  bo  giving  way,  in  face 
of  the  evident  advantages  of  the  ayittcm  and  it«  absence 
from  interruption  during  execution. 

Paris  XdghtlnK. — ElTurta  are  being  made  by  M.  Sainton 
and  other  municiiial  cuiuicillora  of  Piiris  t<>  have  a  jiortion 
of  tiic  vote  of  100.000  francs  for  impmvomeut  of  the  street 
lighting  i>i  Pa.m  applied  to  streets  on.  the  left  Ixknlt  of  the 
Seine.  Tho  system  proposed  is  a  mixt:ue  of  arc  and  in- 
candescent lighting. 

Tramways  in  India. — An  order  is  published  in  the 
I'anpifj  0<v:Hh  authori»ing  Mr.  .1.  S.  Attficld,  C.E.,  lo  pro- 
ceed with  the  conslrrictiori  of  a  tramway  in  Eawalfrindi. 
The  work  is  lo  be  eommcncod  within  a  year.  The  power 
lo  be  employed  is  not  stated,  but  the  item  may  be  worth 
the  attention  of  electrical  enginoura. 

Dr.  Werner  Slemeos.—We  arc  infoimod  that  Ur. 
Werner  von  Siemeria  has  retired  from  active  participation 
in  the  business  of  Messrs.  Siemout  and  HaUke,  Berlin,  in- 
tending to  devote  himself  to  pure  science.  He  still  remains 
a  aloojHng  partner  in  that  firm.  With  regard  to  bis  position 
aa  ehainnan  of  the  English  firm  no  change  hae  been  made. 

D«velopment  In  Slam. — The  country  of  8iam  seems, 
from  recent  informilion  which  bu  been  published,  to  be 
likely  lo  open  out  as  u  valuable  market  for  British  indu»- 
tl^ea.  The  King  of  iSium  has  granted  conveMiana,  and  the 
eapital  now  possesses  a  telephone  exchange  and  an  electric 


lighting  station.     The  chief  hydrog;rapher  to  tho  King  of 
Siam  is  now  in  liOndon  on  EuHotigb. 

Eleotrio  Light  and  Power. — An  interesting  lecture 
WiiH  ^ivon  by  Mr.  J.  Appleton,  nf  Messrs.  Applcbon,  Burbey, 
and  WilliiimeoTi,  before  the  Guildford  Young  Men's  Associa- 
tion lost  week,  on  the  nnbjcct  of  "  Electric  Light  and 
Power."  Mr.  A|ipleton  had  a  crowded  iiltendance,  with  the 
Mayor  of  Uuildfoi-d  in  the  chair,  and  the  lecture,  which  waa 
illustrated  by  the  aid  of  storage  batteries,  waa  much  apiire- 
ctute«l. 

Blaokwall  Tannel.— We  notice  that  LonI  Roaabery, 
at  a  special  meeting  of  the  County  Council,  advised  that 
tenders  for  an  cx[>«rimonUl  shaft  and  tho  completion  of  a 
section  of  tunnul  should  be  in vitod,  limiting  the  expenditure 
to  £5,000,  to  teat  the  possibility  of  running  in  iron-lined 
tunnel  under  the  Thamoe  at  Bluckwull,  Hilmilar  to  thiU  of 
the  Southwark  Eloclriu  .Subway.  If  such  an  experiment 
disclosed  insuperable  difiicidtios,  the  Council  could  recon- 
sider its  jioflition. 

Eleotrio  Motor  in  a  Play. — An  interesting  applica- 
tion of  olcctriL'  power  has  lately  been  made  in  a  New  York 
theatre.  Neil  Burgess's  "  County  Fair  "  was  to  be  played, 
and  in  this  one  of  tho  features  Avaeu  horao  race  on  the  sUige. 
In  order  to  keep  the  bones  before  the  audience  the  pUitform 
upon  which  the  horses  nin  ia  orKlle<is,  kept  moving  by 
rollers.  When  motive  power  was  discussed  it  was  decided 
to  ap]>ly  a  Spnguc  motor,  which  accordingly  has  been  in- 
stalled, uiid  makes  a  unique  applictttion  of  electricity  for 
stage  purpoees. 

Bleotrlo  Snow  Plon^ta. — A  snow  plough  has  been 
built  by  the  Spraguo  Electric  Com[iaiiy  for  one  of  their 
tracks.  It  is  fitted  with  two  IA  h.p.  motora,and  is  arranged 
to  nm  in  either  direction.  It  ia  estimated  that  this  electric 
annw  plough  will  cleai'  tho  track  more  quickly  and  effi- 
ciently than  an  ordinary  snow  plough  drawn  by  12  bonai. 
The  same  company  have  nearly  completed  a  special  electric 
swee[>er  and  track  cleaner,  for  cleining  iho  track  of  doatt 
dirt,  slight  snowfalls,  and  other  impediments  to  the  good 
running  of  the  cars. 

French  Exhibition. — The  idea  of  holding  n  Belf^an 
exhibition  thin  year  at  l-ju-l's  Court  has  been  abandoned, 
and  prcjiarationa  have  Itccn  ad>'anci»g  for  some  time  (or  a 
French  oxhiHtioii  from  May  to  October.  Tho  French 
colony  in  liondou  are  greatly  interesting  theoinetves  in  the 
project,  and  conaidenible  support  ih  being  given  from 
proini'icnt  tirm«  in  Paris  and  other  towns.  Special  features 
will  l>e  niiide  of  a  grjind  French  fi'ite  in  the  grounds,  and  of 
typical  French  roatiturants  furnished  by  the  host  known 
Parisian  rettuurateurs. 

Bleetrleal  Transmlsalon  In  Switserland. — Engi- 
neers in  Winterthiu  are  actively  occupied  with  the  i|uestjon 
of  electric  transmission  of  power  from  tho  falls  of  the 
Hhine  near  Winlertfaur.  It  is  proposed  to  establish  a  power 
house  at  the  f»ltB  which  with  an  efficiency  of  7.5  per  cent, 
will  yield  1,. WO  h.p.  It  is  pro|H)se(i  to  use  the  current  both 
for  the  driving  of  machinery  in  factories  and  the  treatment 
of  met&ls.  The  initiative  has  been  token  by  the  bead  of 
one  of  the  best-known  works,  Herr  Sulaer-Steinor,  of  MM. 
Gobr.  Sulxer,  nincbine  works.  ^— 

Smyma.^Tho  neguttatious  (or  the  electric  lighting  of  ^H 
the  city  of  Smyrna  are  announced  as  being  in  fair  way  of 
completion,  tho  administration  being  now  engaged  in  the 
conrideratioH  of  the  matter,    lu  event  of  no  on-angenout 
being  nude,  the  concessionaire  will  be  required  lo  ban 
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roady  400  light*  by  the  Ut  May,  the  date  at  which  the 
prceent  contract  with  the  ga^  company  expires.  Six 
hundred  others — ^the  number  being  fixed  at  1,000 — are  to 
bo  ready  by  other  8f>ocified  dates.  Smyrna  bu  1,600  gas 
lights  at  the  present  moment 

Presentation. — A.0  interesting  ceremony  took  pkee  at 
The  Reindeer  Hotel,  Nowca«tIo-on-Tyne,  on  Sjiturday, 
March  S.  Mr.  J.  0.  Moon,  baring  resigned  his  appoint- 
ment of  worltB  tniiniiger  to  Measrs.  J,  Ilolmee  and  Co., 
•lectric  light  engineerti,  of  that  city,  the  eQip1oy(>8  of  the 
firm,  to  ahow  their  esteem  uud  regret  at  his  leaving,  pro- 
■entod  him  with  a  very  handeome  ormolu  clock  and  vasee, 
ralue  X30.  Wo  undecstARd  that  Mr.  Moon  huA  accopbod 
the  [josition  of  works  manager  to  Messrs.  J.  G.  Statter 
and  Co.,  of  West  Drayton. 

Solar    Aetion    on    Electric   CharKeB.— MM.    T. 

PEister  and  H.  Geitol  huvo  (ouud  that  pieces  of  polished 
iDMal  do  not  preserve  a  negative  charge  of  electricity  after 
being  exposed  to  the  rays  of  the  Eun,  or  even  to  the  light 
of  day.  The  positive  charge,  ou  the  other  band,  can  be 
quite  well  preserved.  In  a  dim  light  both  charges  can  be 
kept,  and  this  effect  is  more  sensible  for  magaenium  and 
aluminium  than  for  xinc.  Plates  of  polished  metal 
•xposed  to  the  sun's  rays  are  charged  positively.  A  film 
of  water,  or  even  of  mist,  on  the  surface  is  quite  enough  to 
prevent  those  actions  almost  entirely. 

Oulcher  Company. — Mr.  O.  Binswanger  informs  tu 
thnt  he  has  re^ij^ned  his  seat  on  the  board  of  the  Quloher 
(New)  Electric  Light  Co.,  Limited.  It  will  be  remembered 
that  at  the  time  of  the  eatablishment  of  the  present  com- 
pany moGt  of  the  creditors  of  the  old  company  exchanged 
their  cinimB  for  share*  in  the  new  company,  and  Mr.  Bins- 
wanger was  elected  as  a  director  to  represent  their  interests. 
Now  that  the  issue  of  the  remaining  share  capital  has  been 
aucccssfully  accompliRbed,  Mr.  Binswanger  conaidora  bis 
task  at  an  end,  and  wishes  to  notify  to  tbwe  who  reposed 
their  confidonco  in  him  of  hie  resignation. 

Meter  Competition. — The  n.ime8  of  the  persons  to 
whom  prizes  have  been  awarded  by  the  Paris  Munici{Xil 
Council  for  olectric  meters  wore  published  on  ilarch  13. 
On  the  motion  of  M.  Saaton,  it  was  resolved  tn  hold  a 
second  competition  during  August  next.  The  following 
are  the  awunls :  M.  Cauderay,  3,000f.,  for  hia  various 
meters  ;  M.  Aron,  2,000f..  for  his  various  metcm ;  M.  Briilii. 
l.OOOf.,  for  bis  energ>'  meter  i  M.  Blondlot,  l,0O0f.,  for  iiia 
energy  meter;  and  M,  Jacijuemicr,  ],000f.,  for  oneriy 
meter;  total,  T,000f.  The  above-mentioned  are  open  to 
exhibit  in  the  second  competition  if  desired  ;  this  will  not 
ho  later  than  August,  31,  IS90, 

Elmore's  Wire.— The  Elmore  Wire  Manufacturing 
Company  has  been  registered,  and  an  issue  of  100,OuO 
shares  of  £2  each,  at  a  premium  of  £1  (half  of  the  premium 
being  carried  to  reserve,  and  half  goinn  to  the  Elmore 
De[K>siliiig  Company),  is  ottered,  the  lint  closing  on  Satur- 
day. The  comp^iny  is  formed  to  manufacture  wire  for 
electric  and  other  piirj)0SQS  from  copper  obtained  by 
Elmore's  dcpositiog  process.  Messrs.  Clarke,  Forde,  and 
Taylor  rei>ort  the  conductivity  of  the  wire  to  be  102*38,  in 
terms  of  the  standard  for  annealed  copper.  The  company 
propose  an  output  of  100  tona  per  week.  The  cost  of 
manufacture  is  stated  to  he  far  loss  than  that  of  the  best 
copper  wire  now  produced. 

Hoase*to-Honae  Llffhtinc  for  Islington. — At  a 
Inc«Ung  of  the  Islington  Vestry,  last  Friday,  a  discussioa 
u>okplA^t  on  the  report  of  tbo  Special  Lighting  Oouuutttoa 


with  reference  to  the  draft  provieiotial  orders  sought  to  bs 
obtained  in  Islington  by  the  Brush  Eleutric  Engineering 
Company  and  the  House-toHouse  Electric  Light  Supply 
Company.  Mr.  R  Hammond  attended  as  a  rcfireeentatiTd 
of  the  latter  Company  and  explained  their  system.  Even- 
tually the  committee's  recommendation  that  the  formal 
consent  of  the  Vestry  should  be  given  to  the  company's 
provisional  order  was  agreed  to,  it  being  at  the  same  time 
resolved  not  to  approve  for  the  present  of  a  similar  order 
promoted  by  the  Brush  Electrical  Engineering  Company. 

Testa  Telephone. — This  instniment,  says  the  BuIUtin. 
InttrjMtkrude,  looks  almost  exactly  like  a  watch,  and  is 
chiefly  interestiug  because  it  haa  been  atlopted  on  the 
(rovernment  telephonic  service.  Li  the  interior  of  the  case> 
and  screwed  to  the  under  side,  are  two  concentric  bowls  of 
soft  iron,  suporpoeed  and  each  with  a  large  edge  carrying  aix 
sloping  pieces  disposed  oyinmotriciilly.  They  ate  each  fur- 
niflhed  with  a  winding  giving  a  reverae  polarity,  the  outer 
bowl  being  a  south  pole  and  the  inner  a  north  pole.  The 
two  coils  are  connected  in  series  and  have  a  resisUnce  of 
about  B5  ohms.  The  vibrating  membrane  is  placed  above 
the  two  electromagnets  and  forms  the  upper  lid  of  the  box. 
The  inventor  of  this  apparatus,  M.  Testu,  ia  spedal  agent 
of  the  Administration  of  Foet«  and  Telegraphs. 

Sliding  Rfttlway.— Sir  Douglas  Galton's  paper  on  the 
aliding  railway  before  the  Society  of  Arta  cannot  but  bo 
deeply  interesting  to  all  who  are  occupied  with  the  question 
of  r"ipid  suburban  transit.  Details  of  the  construction  and 
calculatiotiB  were  given  in  the  paper,  iind  it  wan  stated  that 
M.  Barr^  will  erect  a  short  line  of  the  Ohemio  d«  For 
Gtissant  on  a  plot  of  land  at  Neasden  granted  by  Sir 
E<lward  Watkin  for  the  purpose.  An  overhead  line  is  also 
to  be  constructed  in  Paris  between  the  Place  CHchy  and 
La  Vitlette  capable  of  carrying  12,000  paflsongera  an  hour 
oacb  way.  The  distance  (about  four  milee)  including  stop- 
pages at  three  intermediate  stations,  is  intended  to  be  tra- 
versed in  seven  minutes.  The  experimental  Une  exhibited 
at  Paris  ia  to  be  re-erected  at  the  Edinburgh  Exhibition. 

Haifa  Watt  per  Candle. — We  boar,  and  repeat  with  a 
necessary  amount  of  reserve,  the  report  that  an  incandescent 
Ump  has  been  brought  out,  and  ofTered  to  certain  electrical 
firms,  to  burn  with  the  expenditure  of  a  half-watt  per 
candle-power,  the  usual  expenditure  being  now,  of  course, 
somewhere  about  throe  watts.  The  statement  of  watts 
per  cAodlo-power  is,  by  itself,  uothing  at  all,  the  life 
at  this  expenditure  giving  the  other  factor.  The  lamp 
in  question,  according  to  our  information,  has  been 
tested  to  500  hours  and  was  still  burning  I  What  practical 
result  may  come  from  this  it  ie  impoesibto  to  say  without 
further  iaformation,  but  it  is  evident  that  a  lamp  of  aiiy- 
thing  like  this  small  expenditure,  especially  as  shortly 
lamf«  can  be  had  at  a  fraction  of  their  present  price,  would 
bo  well  worth  burning  up  iu  500  hours  for  anything  like 
the  gain  in  current  eaorgy. 

Eleotrio  Railway  to  Arohangel. — The  following 
particulars  are  given  of  a  bold  underUking  which  is  being 
considered,  it  is  stated,  by  Uussian  engineers — the  construc- 
tion of  an  electric  railway  from  St.  Pcloraburg  to  Archangel. 
Tbta  railway  would  coimect  the  Baltic  Sea  with  the  White 
Sea,  passing  by  Ladoga  and  the  Mariiask  CaoaL  The  pro- 
ject)  it  is  understood,  is  due  to  two  large  firma  of  Archangel, 
and  is  biised  upon  the  work  of  Jablochkoff,  Tachikolew, 
and  Siemens.  The  motive  force  would  bo  supplied  to  the 
train  from  dynamos  installed  at  the  stations  along  the  route. 
Tbo  trains  would  ouly  coatain  a  nstricted  uumbec  of  ear 
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n'ugca.  It  ifl  estimated  that  the  line  ecnild  be  oonstnict&d 
At  a  total  coat  ol  2&,0'00  roubles  per  veret  (about  X3,500 
pei-  mite),  including  Lbe  rolling  Ktock,  ind  it  is  thouglil  that 
the  lino  will  be  30  per  cent  cbeaijer  to  work  than  an  ordi- 
Bftry  milway.  WTion  it  it  remembered  that  the  direct 
dittancd  pioposed  \b  conaiderably  over  that  from  Landa 
End  to  John  o'  Groats,  and  will  be  probably  BOO  to  1,000 
mOes  on  the  actual  route,  it  will  be  lecn  iliat  if  the  project 
il  being  contemplatod  eorioualy,  it  ia  one  of  the  most  ex- 
tenai^-e  yet  considered  in  electrical  ©Dginceriag. 

Leamington. — A  Jeputittiou  conBisting  of  the  Mayor 
and  (.be  cbairmen  of  the  Lighting  and  the  Uighwnyg  Com- 
niitt«eii  of  Leamington  have  pres^nteiJ  the  report  of  their 
viaits  to  lighting  gutions.  They  intended  to  proceed  to 
Taunton,  but,  owing  to  the  remuval  of  the  works  there,  had 
to  leave  this,  Tbey  vieited  the  Whitehall  iitstallalior, 
R«th bone-place  station,  and  the  Chelsea  station ;  interviewed 
Mr,  Joseph  Smith,  of  the  Electric  Construction  Coqiora- 
tioD,  Mr.  J.  K  H.  Gordon,  and  Mr.  Frank  King,  Buperin- 
tcndcnt  engineer  of  the  Electric  Construction  Corporation. 
The  report  concludes  by  recommending  that  the  Leamington 
Corporation,  looldagat  the  groat  development  talcing  place 
ID  eluutric  lighting,  should  themselves  apply  for  a  pro- 
visional ord«r  to  enable  them  either  to  carry  out  works 
of  their  own,  or  to  license  a  company  vrith  whom  thoy 
would  bo  ablo  to  arrange  suitable  and  mutually  advan- 
tageous termR.  After  a  long  discuuion  the  report  was 
adopted  by  twalve  votes  to  five.  In  reply  to  Councillor 
Daviee,  the  Mayor  said  that  no  steps  would  be  taken  to  get 
a  provi^on&l  order  without  farther  resolutions  from  the 
Council.  The  clerk  would  in  the  meantime  get  together 
the  necessary  information. 

Brightoa. — Tenders  are  being  invited  from  the  Brighton 
Corporation  for  the  execution  of  the  electric  lighting 
scheme  pro)>03&[l  by  Mr.  Shoolbrod.  The  tenders  are 
required  Bcparatcly,  or  from  a  single  firm  with  each  item 
supanitod,  for  the  following  :  An  engine,  boiler-houae  and 
Bbaft,  two  Lancashire  and  one  tubular  boilers  with  water 
heaters,  four  seta  of  "steam  dynamos,"  etomge  batteries, 
electrical  instruments  and  apparatus,  the  supplying  and 
fixing  of  the  cables  and  protections,  the  supplying  and  fix- 
ing of  the  street  unci  Junction  boxea,  connections,  and  other 
distnbuting  apparatus.  The  drawings  and  spocificatiou 
nay  be  seen,  and  forms  of  tender  obtained,  at  the 
office  of  Mr.  Jamoa  N,  Shnolbred,  C.E.,  of  West' 
minster-cbamlters,  1,  Victoria-street,  S.W. ;  or  at  the 
ofiice  of  Mr.  Francis  J.  Tillsiono,  town  clerk,  at  the 
Town  Hall,  Brighton.  Persons  desiring  to  tender  will  be 
suppliod  with  a  copy  of  the  specification  on  payment  of 
X6.  5s.,  which  will  be  returned  on  the  receipt  of  a  tender 
with  the  specification  atlachod,  provided  the  Corporation's 
fllectricat  engineer  shall  consider  such  tender  to  bo  a  bona 
fidftone.  Sealed  tenders  rouEt  bo  loft  at  the  town  clerk's 
o£ce  at  the  Town  Hull,  Brighton,  before  eleven  o'clock  in 
the  forenoon  on  Wednesday,  the  9th  day  of  April,  1690. 

Mansion  Ugbtlner  in  Ireland.— One  of  the  most 
mc«eiwfiil  iriRtallation.'j  of  the  electric  light  for  private  pur- 
poses in  Ireland  is  that  just  completed  at  Grove  House,  in 
the  county  Tipporary,  the  residence  of  Mr.  It.  Burke, 
masterol  the  Tipjjerary  fox  hounds.  Notonlyia  theentire 
dwellinghouse  brilliantly  lighted  in  every  part  by  some  80 
or  90  uicundoscont  liunps,  but  the  out  offices,  unrl  especially 
lli«  stablcc  atid  kennels,  haro  had  particular  care  bestowe>l 
upon  tfaeni  and  are  conveniently  provided  with  lamps  and 
Bwitcbos,  BO  Ibab  the  «l«ctric  light  ciin  be  rMHy  turned  on 


or  off  in  all  part&  The  importance  of  the  electiic  light  for 
lighting  stablea  here  ia  at  once  apparent  when  it  is  remem- 
bered that  the  diinger  attending  the  use  of  oil  or  candles 
in  the  case  under  notice,  affect  some  25  of  the  finest  hunters 
to  be  found  in  the  sister  country.  The  lamps  have  been 
very  carefully  installed,  and  tho  advantages  attending  the 
new  illuminant  are  warmly  appreciated.  Tho  inatallalion 
ha«  been  carried  out  to  the  specification  and  under  the  im- 
mediate suporinbondonce  of  Messrs.  J.  K.  Fahie  and  Son, 
the  wollknown  firm  of  olcctrtciJ  onginoors  of  Dublin,  Tho 
plants  consiatB  of  a  dynamo  of  tho  Elwftll-Parkor  type, 
driven  by  a  vertical  steam-engine,  with  a  storage  battery 
alao  provided  to  render  the  light  available  when  the  dynamo 
is  not  running. 

The  Scbanaohieff  Battery. — It  is  reported  by  the 
Mdhounu  Aryus  that  the  Victorian  Schanschiolf  Electric 
Light  and  Power  Company,  Limited,  has  gone  into  liquida- 
tion. The  Scbanschieff  ought  to  be  a  standing  warning  to 
invoBtors  and  promoters  dealing  in  primary  battories.  W« 
did  onir  best  at  the  time,  and  in  part  succoodod,  iu  stopping 
the  immanse  expenditure  of  public  capital  on  this  scheme, 
which  in  its  way  was  a  (airly  gowlbattory,  and  in  the  hands 
of  a  small  working  firm  mi({ht  have  bud  its  diy  and  paid. 
The  time  was  when  all  Australia  was  convulsed  with  the 
merits  of  ibo  SchanschiefT,  and  for  a  time,  when  Madame 
Midas  took  up  the  scheme  for  mines,  it  was  the  topic  of 
every  antipodal  breakfast-table.  It  has  gone  the  way  of 
tbc  others.  Battery  after  battory  him  opened  fire,  pnlfed 
itA  puny  day,  and  gone  down  with  the  rest.  The  fingers  of 
several  man  would  not  be  enough  to  count  off  these  failures. 
If  a  primary  battery  company  wants  money  from  tho  pub- 
lic, it  must  ahow  a  reasonable  amount  of  actual  buaineasand 
a  commercial  possibility  b«forc  it  will  receive  tho  slightest 
support  even  for  the  formiktion  of  a  small,  very  small, 
company  from  the  technical  press.  That  pr.mary  batteries 
have  their  field  is  not  diEpulo<I,  but  tbs  failimi  of  iKe 
Scbanecliioff  after  its  brilliant  anlicijiatioQa  should  be  a 
permanent  warning. 

Weybrid^e. — The  central  station  for  the  lighting  of 
tbe  atroeta  of  Wcybridge  vm  started  on  Monday  evening 
last,  Tho  installation  is  interesting  to  electrical  angineera 
from  more  than  one  point  of  view,  and  ita  progress  will  be 
watched  with  attention.  In  the  Urst  place,  it  is  the  first 
installiition  of  the  Thomaon-Houston  aeries  incandescent 
system  iu  England,  and  it  has  also  the  peculiarity  (for  f-n^- 
land)  of  being  run  throughout  with  overhead  wires.  The 
town  of  Woybridga  is  very  scattered :  indeed,  there  is 
bardly  any  town  proper,  and  tho  whole  of  tie  lighting  ts 
practically  bhorcfore  country  roiida,  and  on  the  score  of 
economy,  therefore,  the  overhead  system  seemed  advisable. 
The  iiislsUation  has  been  carried  out  by  Mefurs.  I^ng, 
NVharton,  and  Down.  The  dynamos  are  altemating-oarrent 
aeries  machines  driven  by  an  engine  of  80  h.p.  About  lOO 
Umpd  are  employed  each  of  20c.p.,  run  in  series  with  tbe 
paper-lilmcutout  of  the  Thomson- Houston  system  Tbc  linos 
comprise  abont  six  miles  of  roads.  Tbelamjisare  mountud 
upon  posts  fitted  with  projecting  arms,  each  furnished  with 
a  curved  opal  reflector,  at  tbe  apex  of  which  is  placed  thv 
lamp,  so  that  the  light  is  cast  well  forward  and  down.  T"e 
trial  runs  seem  to  have  boon  very  sucoassful.  We  have  js 
yet  liad  no  opportunity  of  judging  of  the  effect,  but 
there  is  no  doubt  that  overhead  wires  are  very  much  ob 
jected  to  in  English  towns,  and  the  installation  has  aroused 
a  great  doal  of  feeling  in  soma  quartors  amongst  the  inhabi- 
tants on  the  seor^  of  artisfie  ofToet  against  the  ov^rbc 
lines, 


F&terftOB   and    Cooper'a    0at&lofiriL0-~Th6    new 

illitstrulod  tAUiIuguo  of  Messrs.  Fatfii-^on  iLnd  Cooper's 
dynamos  nnd  electric  lighting  apparatus  has  been  Uau&d. 
It  coatains  full  pa.rticii1arft  of  this  firm's  well-known 
"Pha-oix"  dynamo  for  arc  and  iticandeanent  lighting. 
H«Kr9.  Pat4non  and  Cooper  bave  also  had  a  great  deal  of 
experionco  with  copper  refining  and  depositing  dynamos, 
and  machines  for  bleaching  und  other  processos.  Steam- 
ship lighting,  again,  is  a  de[iartnient  in  which  they  have 
been  remarkably  busy,  and  the  plants  for  ahipwork 
are  numeroualy  iltustratod  and  dc4cribod,  with  Tba-nix 
dynamos  and  combined  engines,  'llie  GwynnoCooiMT 
combinaUon  of  directly-coupled  engine  and  dynamo,  the 
joint  patent  of  Mr.  John  Gwynne,  of  Hammersmith,  ami 
Mr.  Cooper,  is  shown  for  sizes  for  50  to  200  lumps  for  ship 
lighting,  an  exceedingly  coia|)act  and  well-ainui^ed 
not.  F^rticnlars  are  giren  for  central  station  work 
of  alternate-current  machines  up  to  180,000  watU 
output,  with  corresponding  transformers.  Electric  motors 
fi(»n  '8  to  40  h.p.  on  the  brake  arc  also  fully  dealt  with. 
Engines  for  driving,  switches  and  other  apparatus,  and  thu 
"  Fhfonix  "  diflerentia]  arc  lamp,  both  for  ordinary  tind  pra- 
jector  lighting,  are  described  and  illustrated.  MennrR- 
Patorson  and  Co0|ier  havo  carried  out  500  inatallatinnH 
during  the  past  six  years,  and  their  nuu;hille^  under  thu 
Bktll  and  Buperintcndonco  of  their  well-known  anginoor, 
Mr.  W.  B.  Ewon,  have  achieved  very  high  reputAtion  for 
efficiency  and  oxcollenco  nf  doRign  and  detail. 

Battery  lagfatlng. — Electric  lighting  by  moans  of 
battenea  is  an  ever  EaAcinating  suhj&ct  for  inventors,  and 
the  i>et  schetnt  is  to  bo  able  to  sell  the  waatc  ptoductft,  and  bo 
have  the  light  for  next  to  nothing.  Thoroiniinothorof  thc-se 
Bchemas,  this  time  luiling  from  Franoe,  which  has  the  claim 
of  a  certain  amount  of  originality.  This  is  a  singU-fluiil 
battery  introduced  by  M.  Pollak.  lb  has  rto  porous  pot, 
and  contains  a  plate  of  sine  as  negative  electrode,  and  a 
plata  of  lead  a«  iHuitivo,  with  a  solution  of  sulphate  of 
copper  as  exciting  liquid.  The  zinc  is  dissolvod  and  the 
copper  is  deposited  on  the  lead,  the  latter  remaining  in- 
active. The  eloctrodos  of  the  standard  tyixs  a.i-e  made  to 
last  for  a  fortnight,  but  the  maker  takes  thcra  back 
in  ozohange  for  new  ones,  the  cop{ior  paying  for  the 
F.inc,  so  that  the  eulphate  of  copjter  ia  the  only  ex- 
pense. Every  day  a  few  crystals  of  sulphate  are 
placed  in  a  trough  above  the  battery,  and  the  wator  is 
regulated  so  that  tho  ovoHlow  nina  into  an  automatic 
circuit-broaker.  A  suitable  nnmbor  of  accumulators  ore 
connected  with  this  circuit-breaker  sepamCoIy.  This  ap- 
paratus is  coni]K)8ed  of  a  movable  receptacle,  turning  on 
an  horizontal  axis,  which  turns  over  when  full  of  water. 
A  aygtom  of  movable  contacts  puis  the  battery  aucceaaivcly 
into  communication  with  one  of  the  accumulutote  at  each 
movement  of  the  circuit-breakur.  The  lamps  are  supplied 
directly  from  the  uccumulatorH,  which  the  battery  is  con- 
Btantly  charging.  A  PolUk  Wttery  of  seven  elemenU 
and  eight  amall  accumulators  corresponds  to  15  larophours 
of  8  G.p.,  and  the  cost  of  maintenance  is  given  as  about 
0'2d.  per  candlfi-hoitr. 

Naval  CouatmotiOB.— To  obviate  the  slackness  of 
work  ID  the  dead  saaaon,  the  Oovernment  Naval  authorities 
have  introduced  at  the  dockyard  factory  at  Portamotith 
considerable  extensions  in  the  manufactuiiug  plant.  Among 
the  most  interesting  machines  turned  out,  the  moat  im- 
portant are  some  singuhirly  beautifu!  and  novel  engines 
whtcli  have  been  designed  and  constiueted  in  the  yard  for 


dri^'ing  the  dynamos  for  producing  the  electric  light. 
These  are  tho  fir«t  made,  and  aw  of  an  enUrely  new 
character.  Two  will  he  supplied  to  the  "Kupeit"  and 
three  for  use  in  the  yard.  Instead  of  being  boxed  up,  and 
consequently  inaccessible,  thoy  are  entirely  open.  They 
are  of  the  compound  tandem  t)'pe,  the  higb-preasuro  cylinder 
being  placed  on  the  top  of  the  low-presBuro  cylinder.  They 
are  to  l»!  diSveu  with  steam  at  lOOlb.  pressure,  and  with 
380  revolutions,  which  is  considerably  under  thu  usual 
number,  they  are  expectod  to  indicaU;  65  hontee,  which  is 
estimated  to  be  equal  to  400  amperes  and  80  volts.  The 
hearing  surfaces  arc  made  largo  in  order  to  remove  all 
ritks  of  heating,  and  to  prevent  all  danger  of  fracture  tho 
oxhauat  pipe  from  tho  high  to  the  low  pressure  cylinder  is 
tilted  with  a  gland  which  admits  of  a  reasonable  amount  of 
expansion,  liacing,  caused  by  a  number  of  lightc  being 
simultaneously  switched  out  of  gear,  is  prevented  by 
spindly-fttlod  governorg,  by  the  senxitive  action  of  which 
the  revolutions  cannot  by  aiiy  possibility  leap  up  more 
than  10,  after  which  thoy  almost  instantaneously  revert  to 
the  normal.  Perfect  lubrication,  both  as  regards  tho  itean 
in  tho  cylinders  and  the  moving  part.B  of  the  engines,  is 
etl'ucted  by  means  of  a  common  tank  and  a  number  of 
Bupinite  cui^ier  pipes,  without  the  use  of  the  usual 
oikain. 

Eleotro<Harmoalo  Society. — An  interesting  jiro- 
^aninio  has  been  arranged  for  tho  next  smoking  concert  of 
thu  Electro- Harmonic  Society,  which  is  to  Lake  place  at  the 
St.  James's  Hall  Itestaurant  (Banquet  Koom),  Begeot- 
atrcel,  W.,  on  Friday  next,  March  3Slh,  18a0,  U>  cummeace 
:kt  eight  o'clock.  The  following  are  thu  artistes :  Mr. 
Kolwrt  Hilton,  Mr.  Arthur  Thonn win,  Mr.  Etlward  Dalsell; 
hnnioiouH  nelections  by  Mr.  John  Proctor  ;  violins,  Messrs. 
Jacques  Qreebo  and  T.  £.  Oatehouao;  violoncello,  Mr.  li. 
Tiust;  pianoforte,  Mr.  Alfred  Izaril ;  miwical  tlirectOTB, 
Mr.  T.  E.  Gatehouse  and  Mr.  Arthur  Thomjison  :  a  Broad- 
wuoJ  piano  will  be  used.  Progmmmo. — l*art  I  :  Marche 
c'li'lirc  (F.  Lachner)  (from  orchestral  euite),  Measrs.  Gate- 
house, Grccbe,  Trust,  and  Izard  ;  song.  "  1  attempt  from 
Love's  sickness  to  fly  "  (Purcell),  Mr.  Arthur  Thnrnjuion  ; 
violin  duet  (unaccompanied),  "Scherzo  and  Rondo" 
(Mayiieder)  (from  duo  in  K  major),  Messrs.  Gatehouse  and 
Oreebti ;  song,  "Bi  tra  i  Ccppi "  (Hiuidel),  Mi-.  Kobert 
Hilton;  humorous  sketch,  Mr.  John  Proctor;  violoncello 
solo,  Mr.  H.  Trust ;  song,  "  Tho  Sailor's  Grave"  (Sullivan), 
Mr.  Edward  Dalzell ;  instrumental  trio,  "  Andante  and 
Gipsy  Hondo  "  (Haydn)  (from  trio  in  G  nuijor,  for  violin, 
'coilo,  and  piano),  Musara.  <4utohouse,  Trust,  and  Izard. 
Part  II:  duet,  "Love  and  War"  (Cooke),  Messra.  E. 
Italzelland  R.  Hilton;  violin  solo,  "SaltarcUe"  (Alard), 
Mr.  T.  E.  Gatehouse;  song,  "To  the  Nightiagale" 
(Gounod),  Mr.  Arthur  Thomiison ;  humorous  sketch,  Mr. 
John  Proctor ;  song,  "  Now  Pbcsbus  ainketh  in  the  West " 
(Arnc),  Mr.  Robert  Hilton ;  piano  solo,  Mr.  Alfred  Ixard; 
new  son^  "My  heart's  deeire"  (Sidney  Scott),  Mr.  £. 
Dalzell;  violin  duet,  "-1th  Syropbonie  Concert&nte"  (C. 
Diuicta),  Masai's.  Galehouso  and  Gceeba  Ptatio,  Mr. 
Alfred  l^ard. 

The  Hotropotitain. — The  S  lock  Exch<inge  (|tioUtiona 
for  tho  MotrupuliLiri  Kluctric  Hupoly  Cumpaii)'  eeeut  to  be 
very  peculiar  in  the  light  of  a  very  pertinent  article  from 
the -S'f'W- A'jY.Aui'i^f!  ncwitp<ii>er,  which  says  iu  reference  to 
the  yeai's  working,  an  sot  forth  in  the  printed  report :  "  To 
our  mind  this  report  dcaijcnodly  mixix  up  various 
items  so  as  to  hide  the  actual  trading  profit  or 
loss ;  for   it  must    be    borne   in  mind    that   the    White- 
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ha.ll  buBiiiees,  for  which  ^£79,988  waa  to  ba  p&id,  was 
Ixiught  tu  a  going  ooneem.  But  the  whole  gross 
income  from  th«  supply  of  light  and  power  and  otber 
income  was  only  X6,127.  58.  2d.,  £1S,961.  3a.  ffd.  boiiig 
appareiitly  thi>  cost  of  gottiag  it,  wbich  doM  not  include 
£11,479.  6s.  6d.  expondod  in  ether  ways.  The  com- 
pany hue  been  in  exiaLence  long  enough  to  have 
done  somothiiig  more  than  this,  especially  with  such 
an  array  of  talent  as  is  to  be  found  on  the  board  of 
directors.  The  expenditure  is  clear  enough,  but  the  roault 
is  very  small.  From  the  circumatancM  attending  the  forma- 
tJon  of  the  com^iany,  we  are  dwidodly  of  opinion  that 
th>e  object  of  the  creation  of  the  present  company  was 
twofold :  first,  as  the  public  hud  not  very  Urgoly  aup- 
jK>rt«d  the  South  Mutropolitaa  and  the  Whibehall, 
a  fresh  doaj  on  an  extended  scale  was  necessary  in 
to  induce  them  to  Uike  a  hand,  and  the  attempt, 
doubt,  succeeded  to  a  certain  extent ;  and,  secondly, 
it  was  thought  that  there  was  a  wide  field  open  iu  the  way 
of  obtaining  ticeiises  and  aelling  the  same  to  subsidiary  or 
local  companies,  in  the  same  manner  ae  Brush  did 
with  hia  patents,  but,  unfortunately,  the  regulation  of 
tbe  Board  of  Trade  put  an  end  to  this  part  of  the  scheme. 
Electric  lighting  may  bo  mode  to  pay  in  this  country.  We 
do  not  deny  that  it  has  done  so  yet ;  but  certainly  it  has  not 
where  the  company  is  loaded  with  dead  capital,  as  in  the 
caw  before  us." 

Overhead  IVireg  at  Glasffow. — Tbe  minutes  of  the 
Special  Committee  on  Overhead  Electric  Light  Cables  and 
Wiroa  of  the  Ulasgow  Municipal  Council  contained  a  report 
by  Mr.  David  Cook,  electrician.  Mr.  Cook  summarised  the 
[Oeation  thus:  '*(1)  When  the  alterations  specifiod  by 
ijor  Cardew  have  bean  carried  out  (which  the  inspector 
himself  will  presumably  see  to),  tbe  overhead  wires  in  this 
city  will  not  be  dangerous  under  ordinary  coiiditJons.  <3) 
But  HK  ovorhoad  bigh-prcssiire  electric  light  wires,  no  matter 
bow  erected,  may  become  dangerous — particularly  to  fire- 
men— by  contingencies  that  arc  not  at  all  improbable,  the 
further  extonaion  of  the  system  should  bo  discouraged,  and 
facilities  granted  for  placing  all  conductors  underground. 
Powera  for  duulio);  with  thie  will  probably  he  contained, 
as  is  usually  the  case,  in  the  proviaioiul  unler  and  private 
Act,  which  the  Corporation  will  have  in  their  hands  in 
the  course  of  this  year.  (3)  As  a  consequence  of  tbe 
action  already  taken  by  tbe  Police  Board,  conti-ol  of 
these  wiroa  has  practically  been  assumed  by  the  Bobrd 
of  Trade,  in  whom  is  rested  all  executive  control 
with  regard  to  them.  It  therefore  seems  a  natural 
assumption  that  no  reB[>onaibiIity  can  now  attach 
to  the  local  authority  in  case  of  accident,  but  this 
is  a  point  upon  which  I  am  not  competent  to  offer  an 
opinion."  Tbe  com.mittee,  having  coiistdorod  the  report, 
agreed  to  recommend  that  a  copy  thereof  be  forwarded  to 
the  Board  of  Tiado,  aiul  their  attention  diroutwl  thereto. 
On  the  motion  of  Bailie  Gray,  the  minutes  were  adoi>ted. 
The  minutes  of  the  aamo  committee  contained  a  report 
by  Mr.  Cook  on  tbe  recent  fiie  and  accidcut  to  a  fire- 
man at  Messrs.  Sorley's.  Mr.  Cook  reported  th  at 
the  fire  and  accident  to  the  fireman  were  both  due 
to  leakage  of  the  high-potential  electricity  hmH  for 
lighting  Mensrs.  Sorley's  shop,  and  the  leakage  was  caused 
by  the  mca  on  the  job  net  doing  their  work  properly  at  a 
[daee  where  it  was  exceedingly  ditlicult  of  dotecttoa.  More- 
over, the  faulty  conductora  were  arranged  in  contravention 
of  rules  issued  by  the  Institution  of  Electrical  Kngineera 
and  insurance  conipanics  for  the  prevention  of  fires.     Witb 
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these  exceptions  all  the  work  was  well  executed,  the  over- 
head arrangements  confonning  fully  with  the  Board  of 
Trade  regulations. 

MoivtuL'a  FoUoe  Signal    STstem. — A  press  view 
was  hold  at  tho  Wostminater  Palace  Hotel,  on  Tuesday,  of 
Morgan's  automatic  electric  signal  system  for  police  protec- 
tion.    This,  though  not  within  tbe  domains  of  electrical 
engineering,  has  a  considerable  amount  of  interest  lor  those 
who  occupy  thomaolvos  with  tbe  development  of  the  uses 
of  electricity,  and  is  evidently  destined  to  become  a  most 
valuable  adjunct  to  tbe  police  of  populous  centres.     The 
principle  involved  is  not  entirely  new,  for  sy«t«m8  of  electric 
communication  with  police  officera  at  points  distant  from 
tbe  centre  has  hod  a  considerable  amount  of  extension  in  ■ 
some  towns  of  America,  and  a  system  has  already  been 
tried    at    Islington  by  the  police  authorities.      The  new 
system  has,  however,  many  pointa  of  originality,  and  is  an  ■ 
highly  ingenious  piece  of  electrical  arrangement  and  clock* 
work  admirably  adapted  for  the  purjxjso  in  view,     A  wire 
is  hiid  to  each  of  a  number  of  specified  lamp-poals,  each  of  ■ 
wbiob  is  fitted  up  as  a  tmall  telephone  and  telegraph  sutioo,  * 
and  the  whole  apparatus  in  made  to  work  automatically  in 
a  most  ingenious  and  complete  way.     The  special  pointa  J 
are  as  follows.  When  a  policeman's  attention  is  to  bo  called,  ' 
a  eilent  and  visible  signal  is  thrown  up  in  tbe  form  of  a  rtd 
globe  around  tbe  gas  flame.     Wlien  tho  officer  opens  the 
door  with  his  key,  any  sif^nal  (of  which  there  are  24  dis-  _ 
tinot  messages)  can  be  sent  in  plain  printed  Roman  charac-  I 
tcrs  to  and  from  the  contial  station  in  case  of  fire,  riot, 
accident,  or  other  occaaion.    The  central  instrument  receives  _ 
these  meesagos  from  as  many  as  100  distinct  points,  by  ■ 
means  of  clockwork  and  adjusted  slots  and  cams,  which  the 
mulcing  of  the  electric  circuit  xtarts  by  the  action  of  a  step- 
by-step  magnet  in  each  transmitter.     The  apparatus  was  fl 
shown  in  working  with  two  lamp-posts  and  worked  admir- 
ably.    In  addition  to  the  abnvo  indicated  use,  u  small  piece 
of  apparatus  similar  to  a  watch  is  also  used  to  enable  police* 
men  to  repeat  their  numheiR  from  any  of  tbe  fixed  jKtints 
to  the  central.     The  little  case  has  a  spring  and  clockwork 
inside,  wbich  sends  ■  Morse  signal  of  the  man's  number 
when  a  button  is  pressed  releasing  the  spring,  so  that  the 
mefeuge  is  sent  without  necessity  for  knowledge  of  tele- 
graphy.    Arrangements  wore  shown  of  a  transmitter  which 
can  be  placed  in  every  private  house  on  payment  of  a  sub* 
scription,  by  which  direct  communication  with  tbe  central 
]>olics  office  can  be  obtained  immediately  in  case  of  robbery, 
accident,  or  fire.    The  signal  system  has  been  worked  out  ■ 
by  tho  New  Haven  Clock  Comjiany  of  New  Haven  (Con-  f 
necticut),  and  Liverpool,  who  have  spent  some  four  or  five 
years  in  perfecting  the  apparatus.    The  patents  for  Europe  ■ 
are  in  the  hands  of  Mr.  Friodrici,  of  7C,  Finnbury-pavemont,  f 
acting  for  Mr.  Frank  E.  Morgan,  the  president  of  the  New 
Haven  Clock  Company.      A    small    syndicate   has   been 
formed  to  exhibit  tho  apparatus  in  Engluid,  and  a  construe' 
tion  compny  will  doubtless  be  the  outcome  of  this.     Thfl 
apparatus  will  bo  sold  or  supplied  on  hire  aa  agreed  by  tba 
town  or  county  authorities.     Tbe  3pt«ratu8  has  been  seen 
by  the  rcpre-ieTitatjve  of  tbe  St.  Petersburg  police,  and  M. 
Goron,  of  the  Pans  police,  and  Geiien.!  Baker  Pasha,  for  tba 
Turkish  Government,  have  also  expressed  great  interest  ia 
the  system.     It  will  be  exhibited  to  the  members  of  Pariia- 
mcnt  at  tbe  Wostminater  Palace  Hotel,   and  the  iiiterosb 
that  bat  been  aroused,  together  with  tho  cATa\i\eteness  andB 
suitability  of  tho  system  for  police  pur^«>sft»»'*^^^^^^"*^t 
ensure  its  speedy  adoption  by  many  ol  \Jt\&  Vwwiftw*  ««iV«« 
of  tho  United  Kingdom. 
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HOW  TO   PRODUCE   ELECTRICAL  PRESSDRB.*       p,^.,^  -^  iT^.and  u  every  turn  in  tlm  coU  werti.  iU 


(Gmtiaued  fr^m  pag4  J49.J 

The  total  resistance  of  Any  mngnetic  circuit,  just  as  tbo 
totRl  poMiistftrjco  of  Rny  wnductivw  circuit,  i«  the  mm  of  the 
86par&t«  reii>istaiicc&.  The  uia^^tic  rosistoacc  of  &  dynamo 
geoerall;  consists  of  three  parts. 

1 .  The  resintance  of  the  core. 

2.  The  resiRtdiK-ea  of  the  air  HpoGOi  between  tlie  poles  aod 
the  anobturc. 

3.  The  r«ei«tniice  of  the  annaturc. 

Proquently  the  core  is  not  a  continuous  ina«»  of  Iron,  though 
^B  radstance  voiild  be  leas  if  it  was,  because  it  w  hardly 
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poHsible  to  have  joint*  so  w«l[  made  aa  to  ^ve  aa  good  con- 
ductive  contiiiuiiy  a*  thq  solid  nielal.  Thus  Fig.  18  rapre- 
it4  a  aection  of  the  d^-muno,  C  C  repreaent  the  part  of  the 
core  arounil  which  the  coil  h  wound,  Y  rflpre«tinta  a  yolte 
joining  ()  C,  nud  should  bo  in  gotxl  magnetic  continuity  with 
CC.asshoutdftlftothe  pole-piecea,  N  S.  The  lines  pass  through 
the  air  apace,  throu>;h  tlio  Rrmalure,  the  other  atr  si>ace, 
and  round  the  magnet  core  as  nhown.  The  resistajice  of 
the  whole  magnetic  circuit  then  is 

R  =  R,  +  R3  +  R, 

when   R.  =  total  resistance;  R,  =  rosiatance  of  field-mag- 
nets ;  Uj  of  air  upaces  ;  and  R,  of  anuaturo. 

The  Aim  of  every  designer  of  djruamoa  ahould  be  to  make  H 
as  Hinall  as  possible. 


Tta.  19. 

The  aacond  part  of  the  field-magnet  we  have  to  oooiider  is 
the  coiL  The  lines  of  force  in  tlie  core  are  due  to  the  magne- 
tic pressure  from  tliu current  in  the  coil,  and  pnnwrily  to  tho 
pTCSsure  which  seLi  up  the  currunt  It  haa  W^l'h  caicuUtod 
that  one  turn  of  conductor  carrying  a  current  uf  one  ampere 

4ff 


rill  exert  a  magnetic  pressure  eijual  to  — -. 


If  the  current  is 
any  other  quantity,  and  is  repreaonted  by  C  in  amperes,  the 


Rstraeta  trom  "  Yiitt  PrinriplM  of  Elcotrict]  Engiaooring." 
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±  —  X  c 
preftBure,  the  total  preuurc  due  to  T  tuma  ia  — — - — _"  Know- 
ing this,  we  arc  in  a  prisitioQ  to  write  down  the  formula  for 
the  magnetic  circuit,  thus  : 

No.  of  Unea  of  force     =       **"»*"« 


N     = 


Iteuatance 

4yTC 
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2rTC 


R,-^B,  +  n8  =fi{R,-fB3  4-RB> 
Now,  although  one  ampere-turn  always  eierta  the  sama 
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presAure,  iron — and  thia  is  the  metal  mostly  used — does  not 
always  have  the  same  r«m:*UinR«.  When  the  cnrrent  is  firat 
appli<td  th«  lines  of  force  ia  iron  increase  practLcaJly  in  diioet 
pinportian  to  the  current,  hut  after  a  certain  number  of  lines 
pftss  through  the  iron  the  numt)er  docs  not  furlhor  increoaa 
directly  iti  pr(ii>ortion  to  the  current,  and  it  becomes  more 
and  mure  difficult  tlie  further  we  go  to  force  lines  thron^L 


ri.i.21. 

iha  iron.  This  result  Ik  well  shown  by  the  graphic  method. 
In  Fig.  19,  let  O  be  the  origin,  O  X  represent  the  exciting 
current,  0  Y  the  number  of  magnetic  liucs  evoked. 

Tlie  curve  O  A,  which  r6pr«Hent«  the  niimijur  uf  lines  due  to 
different  stMUgths  of  current,  at  first  ri»es  almost  in  a  straight 
line  from  the  origin,  th»n  is  curved, and  auliKet^uently  becomes 
almost  straight  again.  During  the  ihird  part  the  iron  la 
said  to  have  beeomo  saturetod,  tlie  curved  jiart  shows  the  effect 
of  the  current  when  it  is  partially  satniatod,  and  the  first 
straight  i>art  shows  it  before  aatmation- 
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In  ooDStructing  a  dynanto  it  is  necesaai^  to  be  careful  to 
fa%TO  snffide&t  iron  in  the  core  so  that  the  iron  is  not  over 
aBtuntwL  Tbe  |)uitit  where  the  iron  is  saturatL-d,  or  nearly 
•0.  sliould  be  ttiat  aimed  to  obtabi  in  the  finished  machine, 
iMwaiuu  iha  greatest  unount  of  magnetism  is  there  obtAin«<i 
f<x  tliQ  amalleat  ezpeuditure  of  iron,  wire,  or  current  If  el 
point  nitich  below  th«  nturation  point  is  reachod  s  slight 
incroMO  or  dec-reoae  of  current  leads  to  pro|iortional  fliictun- 
tioDsof  magnetic  liu&s,  wLileaiioint  higher  up  the  cune — that 


I 
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i'l^fbt  Um  point  of  vaturation — uQods  ft  large  «xpettditur«  of 
enrtent,  for  which  few  lines  are  obbtiocd.  It  may  hero  \>t 
statod  that  if  the  coil  has  no  iron  in  the  ewe — only  a  circuit 
of  air — the  miiuhu  of  lined  14  pro{>ortioiial  to  the  magnetic 
force  an  tliurc  is  in  the  dotted  line  OC,  Uiidoubludly  Uw  air 
haa  iu  taturatiun  point,  but  that  point  vill  be  (ar  outaids 
any  ordinary  pressure. 

Impttatief  or  Lfokage  Lines. — Efve  ooandw  the  direction 
of  Uu:  linoa  of  force  from  a  coil  through  an  air  circuit,  ilie  in- 
tenuity  of  the  tines  outride  the  coil  will  be  Rensibly  the  aania 
in  all  porU  of  the  ertemal  field  at  ef|uai  distances  from  ibo 
«xcitjtig  wire.  Tho  same  will  hold  good  (or  a  straight  coil 
and  a  straight  core,  because  there  is  no  reason  why  the  linos 
ihould  select  one  air  path  more  than  another,  all  having  the 
aame  reaivtaiicc.  Magnetic  lines  follow  the  same  laws  as  con- 
ductive currents,  and  divide  inversely  as  the  rc^isUinccs  of  tho 
circuits.  Therefore,  aJthoogh  one  circuit  or  branch  circuit 
may  be  provided  which  has  a  much  Leos  n»i»tauce  than  auy 
other,  only  its  proportion  of  magnetic  linos  will  go  through 
this  circuit  of  low  resistAnue.  In  apparatus  such  as  dynamos 
it  is  seen  a  path  of  as  low  resistance  as  poastUe  ia  provided, 
_ftDd  oaly  the  linti«  going  through  this  circuit  ar«  utilised  ;  the 
laining  lines  going  through  oth«r  circuits  ar«  wasted,  and 
may  therefore  be  termed  leaJcRgd  lines,  in  some  machines  of 
inferior  dttaign  leakage  i»  rery  great,  bat  attention  has  been 
^paid  to  tilts  soiuce  of  loss,  and  care  b  now  taken  in  the  con- 
DCtion  of  dynamos  to  make  leakage  as  small  as  possible. 
ItDi  in  Fig.  3<>  the  lines  repreaeoted  by  L  L  L  L  are  all 
B,  only  those  encircling  the  wires  in  armatare,  A  A,  lieiiig 
service.  This  fact  points  further  to  the  necessity  of  making 
lie  magbetie  ro«*taa«c,  R,  a«  small  a«  possible.  Sharp  edges 
land  points  about  the  pole-piecea  are  found  to  lead  to  loss  by 
leakage,  hence  they  are  carefully  avoided.  In  Fig.  20  four 
coils  arc  u»ed,  but  in  a  hirgo  numbor  of  machinos,  as  in  Fig. 
18,  only  two  ooils  are  used.  Waste  lines  are  frequently  fotiiid 
nng  through  the  baM-plate,  thus  the  pole-pieces  are  usually 
Bpt  aa  Ear  away  as  |>oi>itble  from  all  accessory  iron  and  from 
The  lines  of  magnetic  force  dc|»nding  only  upon 
ampere-turns,  it  dues  not  matter  whether  the  lines  are 
P'igBDerated  by  coils  of  few  windings  and  thick  wire,  of  many 
wiodingB  and  fine  wire,  or  a  combination  of  the  two-  -all  that 
la  Decoaaary  ia  that  the  sum  ol  tbe  prodoota  of  the  cunent 


and  the  number  of  turns  of  wire  remains  the  same.  When 
the  core  ia  wound  with  a  few  windings  of  thick  wire  it  ix 
generally  for  what  is  termed  a  senes  machine.  In  those 
machines  the  conductor  is  wound  round  the  armature,  then 
round  the  field -magnet,  and  then  to  the  external  circuit,  as 
shown  in  Fig.  31.  in  shunt  macliinus.  Pig.  2'i,  tbe  field-magnets 
are  generally  wound  with  many  turns  of  finer  wire,  these  tnrnn 
forming  a  shunt  with  the  external  circuit,  the  current  frnm 
the  muchine  dividing  itocU  botwucn  the  tdiuut  coils  and  the 
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external  dr«uit  inrers^y  as  their  resistances.  SupiKwc,  for 
example,  we  require  30,000  arapere-tums,  and  in  tho  scries 
machine  we  get  them  with  1,000  turnR  and  20  amperes,  in 
the  shunt  machine  wc  may  get  them  with  6,000  turns  and 
i  ampare-t,  for  1,000  x  10  =  10,000  x  2.  In  the  third  case, 
orinoonipoMud  winding,  the  coiU  are  partly  aeries,  and  partly 
shunt  wound,  Fig,  23.  Here  we  may  get  the  20,000  ara]>ere- 
turns  by  having  of  the  seriee-tums  300  with  20  ampcrc-s  and 
of  the  diunt-turns  7,000  with  i  amperes.    The  total  again  ia  ; 

300  X  20  =     6,000 
7,000  X     *  =  14.000 


Total,  20,000 
[To  tn  eoHtimud.) 


NINE  YEARS  WITH  THE  ARC  LAHP.« 

BT  M.  D.   LAW. 

In  being  honoured  with  an  invitation  to  read  a  second 
paper  before  the  National  Electric  Light  Association,  I  can- 
not help  but  feel  that  there  were  points  of  interest  to  aonw 
of  you  in  my  other  paper  presented  at  the  Niagara  Falls 
Convention,  The  subject  of  this  paper  is  one  that  is  of 
intaraetnobonly  to  every  central  station  man,  hut  also  to  those 
who  handle  arc  light*  in  isolated  p'nntH.  and  if  I  can  give 
you  but  one  point  that  is  of  value  I  shall  feci  amply  repaid 
for  my  labour.  There  arc  a  lar^  number  of  irrc^^lantioa 
in  arc  lamps  thai  can  be  remedied  by  a  judicious  sludv  of 
their  actions,  and  afur  the  cause  of  their  trouble  has  been 
found  it  should  be  remedied,  even  if  tbe  lamp  has  to  Ijo 
rebuilt. 

In  order  to  find  the  special  troabte  that  arc  lamps  are 
subject  to,  a  careful  re«ord  ehoald  be  kept  of  each  and 
every  lamp.  To  do  this,  give  each  lamp  its  individual 
number,  which  should  be  firmlv  attached  to  the  lamp-box 
and  never  removo<i,  then,  by  tie  use  of  a  numbere*!  book, 
allowing  a  |xigo  for  each  lamp,  a  record  may  be  kept  of  all 

*  Fapar  read  iMlore  th«  CoBVonlian  of  th(  Natieaal  Kl*ctrie  Liglil 
AsBoelanaa  at  Kaans  City. 


ipB,  when  they  are,  when  changed,  with  the  kind  and 

ODDt  of  repairs. 

This  iii«tho(l  of  keeping  a  lamp  record  allows  o£  finding 
the  peculiar  truublo  that  thu  lamp  is  subjucb  to,  i^nd  iho 
remedy  can  then  be  uppliod,  preventing  any  further  trouble 
until  the  washers,  clutchea,  nxb,  or  bushings  have  to  be 
removed.  If  a  tamp  is  continually  being  changed  lor  tfae 
same  cause,  there  is  some  one  thing  that  is  radically  wrong 
which  is  causing  the  trouble.  This  should  be  found  and 
Teotified.  For  uisUdco,  a  liunp  may  work  perfectly  on  thu 
test  rack,  but  after  being  in  use  for  a  short  time  would 
liave  to  be  changed  for  dropping.  H  from  the  records  of 
that  lamp  tliia  ia  found  to  ue  its  general  complaint,  then 
look  for  the  trouble,  if  a  Bruah  kmp,  in  Ike  winding — tbAt 
is,  there  may  not  be  the  proper  reetstaaee  ol  wire  on  the 
magnete,  or  there  ia  too  great  a  difierence  in  resistance 
between  them,  which  thotila  nob  be  more  thao  one  ohm  or 
the  result  is  a  (side-puIler. 

The  resistance  of  the  magnete  ehould  be  ke)^t  as  near  as 
jmssible  to  85  ohms ;  never  allow  more  tha.n  three  ohms 
Tariation  from  that  amounL  Binding  of  the  mochaniam, 
Urgo  wubere,  or  too  high  adjiiatment  of  the  arc,  will  cauac 
dropping  ;  in  hunting  for  the  cause  of  this  trouble  in  the 
Bnisn  lamp,  I  found  lliat  with  proper  construction  it  could 
he  mnde  to  work  without  dashpot  or  spring,  better  than 
the  old  style  with  dasbimt  and  spring. 

I  assume  that  in  a  differential  magnet  there  must  be  a  jKtiiit 
of  equilibrium  between  the  two  magnetisms,  and  that,  if 
the  eores  were  accurately  Buapondod  at  the  ccntro  of  this 
point,  that  any  variation  of  current  would  afTect  the  core 

auicker  if  si>  suspended  than  if  it  were  forced  to  or  from 
lat  point  by  a  spring;  this  I  have  found  to  bo  the  fact. 
Then  by  mnkiiig  the  lomju  so  that  the  core  could  beadjustcd 
to  or  from  the  centie  of  magnetism  and  get  the  proper  sepa- 
ration of  the  carbons  at  that  point,  would  efl'ectuolly  pre- 
vent dropping  of  the  carbon  rods,  and  afUM-  a  brush  lamp 
is  once  adjusted  in  thU  manner,  it  will  not  get  out  of  adjusts 
ment  until  the  washers  are  worn  too  large.  This  can  be 
done  without  glycerine  being  used  in  the  rods,  which  is  a 
great  source  of  trouble. 

Another  pmnt  wherein  expense  is  saved  in  the  Brush 
lamp  is  in  the  winding  of  the  cut-out  magnet  I>iTide  the 
magnet  in  two  parta  by  an  extra  fibre  head,  and  then  by 
winding  the  fine  wire  at  the  top,  with  a  resiittance  of  15 
ohms,  and  the  coane  wire  can  then  be  wound  on  at  the 
bottom,  allowing  the  end  to  make  connection  with  the  cut- 
out armature  at  least  one-half  an  inch  from  the  head  of  the 
magnet ;  this  will  reduce  the  chances  of  burning  out.  If 
there  is  a  bad  contact  when  the  tamp  cuts  out,  even  if  it 
does  burn  out,  only  one  wire  will  have  to  be  removed.  If 
the  following  rules  are  strictly  adhered  to  in  the  putr 
tiim  together  of  a  Brush  lamp,  it  will  bo  found  to 
burn  correctly  with  but  little  adjusting.  See  that 
the  device  carrying  the  lower  carbon  holder  ia  parallel 
with  the  side  rods ;  also  that  the  screws,  etc.,  at  iu 
bane  work  freely,  and  allow  it  sufficient  lateral  motion  in 
all  diroctions  to  affect  the  adjustment  for  which  this  device 
is  provided.  See  that  the  lower  carbon  holder  ia  in  line 
with  its  support,  or  the  carbons  will  not  centre.  Sec  that 
the  brass  tube  carrying  the  upper  carbon  holder  is  straight, 
smooth  and  Iroe  from  small  or  flat  places,  and  thiU  it  moves 
froety  in  its  bushings,  which  should  not  be  too  loose,  as  this 
will  allow  the  carbon  too  much  lateral  motion  and  liable  to 
slip  [Huit  or  wedzc.  Soo  that  the  upper  carbon  holder  is  in 
line  with  the  rod.  This  last  adjustment  is  very  important, 
and  is  mailo  by  clamping  a  steel  rod  of  the  same  size  as  the 
carbons  to  be  used  in  the  holder,  and  revolving  it  between 
tbo  thumb  and  the  finger,  noting  wbotbor  the  Tower  end  of 
the  testing  rod  revolves  on  its  own  axis  or  "  wabbles" ;  in 
the  latter  caao  push  the  bnjdor  up  to  the  lamp-box,  and,  by 
DMUie  of  the  testing  rud,  bund  it  slightly  in  the  proper 
direction  to  correct  the  error,  then  see  that  the  carbon 
holder  has  not  become  loosened ;  test  again,  repeating  the 
process  until  the  desir«d  adjuatmenb  is  reaehod. 

Examine  the  lifting  washers  which  surround  the  carbon 
rod,  see  that  the  hole  is  couiiur  sunk  on  each  aide,  so  as  to 
make  the  available  thickness  of  the  washer  where  it 
touches  the  rod  but  little  more 'than  i',th  of  an  inch. 
See  that  the  hole  in  the  waaher  is  of  such  a  size  that  one 
s'dc  of  the  washer  mtiy  bo  raised  ^'^th  of  an  inch  from  the 
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horizontal  floor  on  which  it  resta  before  it  clamps  and  oom- 
mences  to  lift  the  rod.  Soe  that  the  holes  in  the  w-iaher 
and  bushings  are  nicely  polished.  Tbo  lifting  finger, 
dusignod  to  lift  the  washer,  tthoutd  move  freely  in  its  guido 
and  get  a  good  hold  under  the  edge  of  the  waahfir,  and 
allow  the  latter  to  rest  flat  on  the  floor  under  it  when  the 
finger  is  down.  In  the  case  of  double  lamps  the  lifting 
finger  should  be  so  adjusted  as  to  lift  the  second  rod  -^fth 
of  an  inch  ahead  of  the  first. 

See  that  the  movable  brass  partA  connecting  tbo  lifting 
finger  with  the  movable  magnet  cores  work  freely  at  their 
joints,  so  that  no  binding  oftho  irarta  may  be  possible. 

The  spring  which  partly  supports  the  magnet  cores 
should  be  m«le  of  steel  "  pianoforte  wire,"  27,(K)0ths  of  an 
inch  in  diameter,  wound  cloaoly  over  a  mandrel  of  such 
size  that  the  spring  when  released  shall  have  an  external 
diameter  of  ^'^ths  of  an  inch,  and  t^hall  consist  of  ibout  38 
turns  of  wire,  exclusive  of  the  hooks  at  the  ends. 

See  that  all  the  parte  of  tbo  daebpot  are  froo  and  do  not 
bind.  See  that  the  armature  of  the  cut-out  movos  freely 
oil  its  pivot,  and  when  it  is  down  ita  end  is  about  one- 
quarter  of  an  inch  from  the  core  of  the  cut-out  magnet, 
and  when  it  is  raised  and  makes  contact  with  tbo  copper 
wire  projecting  from  the  cul-ont  ma^et.  that  its  end 
comes  about  tbroo-thirty-soconds  of  an  inch  from  the  cut- 
out magnet  core. 

The  brass  spiral  leading  from  the  cut-out  armature  ia 
not  used  as  a  spring,  but  as  a  resiatance.  It  must  be 
pulled  out  nr  pusnod  tog«ther  as  the  case  may  recjuire,  that 
It  shall  exert  neither  a  lifting  nor  depressing  influeuce  on 
thearronture. 

This  spiral  is  made  of  brass  wire  29,000th8  of  an  inch  in 
diameter  and  about  SOin.  long  bolore  being  coiled.  The 
size  of  this  wire  is  imjiortant,  as  it  should  bo  of  just  right 
resistance,  that  the  lamps  may  eat  in  when  the  carbons 
come  together.  For  this  some  reason  the  armiLturo  is  not 
allowed  to  come  close  to  the  core  of  tbo  m:ignet,  but  should 
be  made  to  come  as  close  as  poesible  that  a  better  contact 
may  be  miidc,  thus  reducing  the  liability  of  burning  out. 

The  princijial  impruvemenla  that  can  be  made  in  the 
Thomson-Houston  Ump  are  tbo  making  of  the  clutch  of 
German  silver,  or  some  more  durable  metal  than  brass,  OS 
the  bearing  point  of  the  clutch  against  the  rod  is  so  small 
that  it  very  soon  wears,  and  thus  throwa  the  lamp  out  of 
adjustment.  AVhen  one  of  these  lamps  is  found  dropping, 
it  can  very  often  be  remedied  by  lowering  the  adjusting 
nut.  No.  692,  a  trifle,  when  the  lamp  will  again  burn  cor- 
rectly, and,  in  some  cases,  this  may  be  repeated  several 
times  without  any  other  change  in  toe  lamp. 

Another  groat  point  of  improvement  in  this  lamp  is  in- 
creasing the  thickness  of  the  insulations,  which  are  too 
small  in  nearly  every  case  ;  especially  ia  this  the  case  with 
those  under  the  binding  hooks  at  the  top  of  the  lamp-box, 
which  I  find  work  excellently  well  when  made  of  porcelain. 

When  the  insulator  in  [lart  No.  701  gives  out^  the  cur- 
rent shunts  through  the  cut-out,  ma.gneb,  causing  what  the 
men  term  "cuUout  armature  magneliaed."  This  is  a  very 
important  point,  which  piuducea  tlaaiing  and  dropping. 

The  general  causes  u[  the  Thomson- Houston  lamps 
dropping  are  numerous,  but  if  all  the  working  points 
move  freely  and  without  lost  motion,  it  will  reduce  the 
number  to  the  few  following  points  :  Badly  worn  spots  in 
the  carbon  rods;  this  is  a  common  fault  of  all  arc  lamps. 
The  clutch  or  lifting  springs  may  have  lost  their  temper  ; 
these  shoidd  bo  made  of  bright  instead  of  black  steel. 
Olutch  arm  bent.  Clutch  or  carbon  rod  buxhings  may 
become  worn.  The  adjustment  nut  No.  693  mny  be  too 
high,  the  clutch  or  tension  spring  may  )>o  too  tight. 
Crooked  frames,  bent  rods  or  rods  strikmg  the  chimney, 
tif^ht  busbings,  fine  wire  broken,  dirty  rods,  or  the  adjust- 
ment nut  No.  G92  being  too  low;  brush  in  the  bushing 
may  bo  too  tight  or  become  corroded  or  burned,  and  the 
magnetising  of  the  armature  before  s[)oken  of  will  causa  the 
lamp  to  flame  and  drop. 

With  the  United  Htatos  or  Weston  lamp  the  principal 
cause  of  trouble  is  the  tripping  from  lirst  to  second  set, 
and  when  this  happens  so  that  the  second  set  bums  flrst, 
it  generally  meanii  a  new  aol  of  contact  epringa  and  now 
magnet  if  the  lam|)  bums  entirely  out  of  carbons ;  some  of 
the  causes  for  tripping  are-  -rod  sticks  or  wants  now  con- 
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tactbnub,  lever  hook  loose,  rod  scra^ws  chimnoy  on  6rst 
Ht  or  too  mucb  hook  on  first  set,  adjuatiag  screw  on  long 
hook  set  tiio  high,  lost  motion  in  rocke]'  shaft. 

Catities  of  long  arc  are  — platinum  tollar  dirty  or  worn 
ont,  trip  levor  sticking  or  tAO  Iooba,  carbons  not  biirniDg  in 
proper  proportion,  burning  holiler  before  the  carbon  rod  is 
down  fiir  enough  to  mnlce  contact  with  trip,  smnll  hook 
dirty,  rod  crooked  near  the  top,  weak  magnet,  fine  wire 
burnt,  clutch  bolder  or  armature  sticka,  rorl  a.  little  thick  at 
the  top  and  hruah  too  Light. 

Canse*  for  dropjiing  ont  are — weak  ma^ct,  either  line  or 
coaree,  lost  motion  in  rockor,  atifT  clutch,  too  much  clutch, 
not  enough  clutch,  alight  nigger  in  coarse  wire,  phmtfer  too 
BtifTor  too  ir>ose,  plunger  bent,  broken  or  crooked  plunger 
m\\,  had  carticins,  which  may  on  starting  bocomo  noldorod 
together  snd  cannot  lift. 

The  globe  holilor  or  carbon  holder  of  tho  arc  lump  is  a 
very  mtich-iicglccted  (nrt,  that  is. tbo  insulations  urc  nut  mailu 
heavy  enough,  tut  that  the  carbon  duat  or  copjwr  drop- 

{tinga  falling  over  tho  iiuulations  will  give  auflicient 
etkk  that  a  person  standing  on  the  ground  and  touching 
the  bottom  of  the  lump  may  receive  n  very  biid  xfaock. 
This  insulation  abonid  be  mailu  heavy,  and  so  plucoil  tlisit 
the  carbon  dtut  may  not  full  on  it,  an  it  is  sometimes  impoa 
sibic  to  liiing  lamps  under  awningx  hi^h  enough,  but  that 
when  a  [Htition  jhissoh  inulor  them  thoy  may  b«  tuucliml 
by  any  conductor  which  thoy  may  have  in  their  hands. 
No  [>art  of  tho  litmp  outside  of  the  glnlw  should  fw 
allowerl  to  have  current  in  it.  Arc  lamp:)  »honld  bo 
sii«)>ended  by  some  perfect  insulator,  the  rc^Utor  porcQ- 
laiit  inmilator  and  hook  liciiig  tho  l)e»t  in  our  oxjfononce. 
Thiiisa  very  imjtortant  point  anil  ia  often  neglectod.  Iiampn 
being  hung  from  an  ordinary  screw  eye  by  u  jiiece  of  wire 
arc  frequently  seen  when  it  is  as  important  that  the  lump 
ahonld  be  as  well  insulatol  aa  the  nalance  of  the  circuit. 
Dirt  mnHt  not  ho  allawc<l  to  aGcnmnlate  on  any  jtart  of  the 
bmp  ;  rods,  switchoa,  buaos,  and  globes  should  be  kept  well 
cleaned,  and  all  binding  screws  kept  ti^ht ;  the  rods  fihuuUI 
he  kept  thoroughly  well  wijMid  every  day  with  a  clean  cloth 
01  waaw.  Kcvcr  allow  crocus  or  emery  to  be  used,  m  it 
iMidly  wears  tho  rods  in  tbu  centre.  A  better  plan  isi,  if  the 
roils  become  rough  or  clirty,  bring  the  lamp  in  and  polish 
on  the  butting  wheel,  which  wilt  allow  of  it-s  being  kept  of 
an  even  sixe  its  entire  length.  A  pi'Dporly  tended  lamp  will 
need  but  little  adjusting,  liul  when  it  is  required  a  regular 
apj>oint«d  man  ahoiiUt  attend  to  it,  or  the  lamp  returned  to 
the  station  for  r0|»iir8 

The  longest  record  for  any  one  lamp  in  a  constint  street 
Bervice  is  three  yeara  and  nine  months  without  any  adjuat- 
ment  other  than  the  ordinary  cleaning  by  the  trimmer. 

In  order  to  get  a  good  lamp  rccoi-d  no  lamp  should  leitve 
the  test  nick  until  it  h  |M?rfoct  in  all  parts. 

Tbo  most  vexatious  part  of  the  arc  lamp  is  tho  globe  ;  it 
swcllf)  thn  item  of  expense  in  »pite  of  the  utmost  care. 
besideH  being  a  grtjat  eonrce  of  tomplaint,  for  I  never  knew 
one  to  be  well  enough  cleaned  but  there  woidd  bo  a  com- 
plaint that  it  was  not  polisbo*].  Tho  fuatxl  cnpiwr  dropping 
and  burning  on  to  the  glass  makes  them  look  dirty  in  spite 
of  the  be«t  cleaning. 

I  bare  found,  after  a  careful  experiment,  that  it  pays  to 
put  wire  netA,  which  should  be  made  of  copper  on  all 
globes,  even  for  street  lighting ;  having  them  covered  with 
wire  nets  preveata  pieces  from  falling  out  even  after  ttey 
are  badly  cracked,  and  if  the  globe  entirely  gives  way  tho 
net  will  prevent  its  falling  on  someone's  bead.  Undue  heat 
after  the  cu-ban  baa  burned  close  to  the  holder  is  one  of 
the  grealettt  caiiaes  for  broken  globes.  This  oan  bo  par- 
tially overcome  by  leaving  the  glol»e  about  Ijin.  from  tho 
carbon  holder. 

In  looking  over  the  reports  of  former  meetings  of  this 
convention,  it  is  easy  to  see  that  nearly  all  of  the  discua- 
sions  have  been  on  how  to  save  coal.  Of  course  this  is  a 
pjirtt  where  large  tnoney  may  be  saved  by  use  of  proper 
Doilera  and  eetting*,  but  the  Mit  of  these  will  do  no  good 
without  proper  hnng. 

There  are  many  other  points  in  the  management  of  an 
electric  light  station  which  are  just  as  important.  The 
nioit  sorious  of  those  is  tbo  pay  roll,  as  two  men  more 
than  is  necessary  will  cost  nearly  as  much  as  a  ton  of  coal 
|ier  day.  and  30  tona  of  coal  per  month  would  be  quite  a 


saving,  and  yet  while  keeping  the  number  of  men  m  low  aa 
possihtfl,  none  bat  first-class  men  should  be  employed,  that 
all  work  may  he  done  in  a  fir^t-class  subataiitial  manner. 
Fji|)ccia]ly  mni«t  trimmers  attend  to  their  duty  well,  as  the 
quality  of  tticir  work  dictates  the  amount  of  rcbat«s  to  he 
allowed  during  the  month.  Another  important  man  in 
this  respect  is  the  dynamo-man.  He  ahoukl  give  the 
dynnmos  the  most  assiduous  attention,  that  tho  strength  of 
the  current  may  be  kept  constant,  while  flashings  and 
intemiptions  of  the  current  may  l>e reduced  to  a  mioimnm, 
for  no  matter  how  well  every  other  deportment  of  a 
station  ia  carriwl  on,  if  tho  current  is  ullowod  to  vary 
from  the  standanl,  complaints  will  follow,  and  they  art^l 
expensive.  ^ 

There  is  nothing  that  angers  a  [iscr  of  electric  lights  so 
mtich  as  to  have  them  flash :  it  may  be  ofdy  one  or  two 
seconda  that  they  are  out,  but  it  always  seemH  like  a 
much  longer  time,  eapocially  if  in  a  crowded  ball. 
lUtlitT  have  the  record  for  continuity  of  tights  so  good 
that  even  tbo  gas  fixtures  may  be  removed  ;  tfaia  can  only 
be  gained  by  close  attention  to  the  machines,  wires,  and 
lamps.  H 

I  cull  tu  mind  one  |)laue  that  we  have  lighted  continuoiisly,iH 
without  any  other  method  of  illumination  than  arc  lamps, 
for  over  eight  years,  and  during  that  time  the  lights  b^vo 
never  hoeu  out  during  lighting  butini. 

Tho  w;iflto  in  the  nso  of  carbons  is  a  very  important 
feature.  These  should  bo  dealt,  out  and  every  stump 
returuetl  ;  the  amount  Jiaved  in  laying  by  the  4in.  and 
ftin.  stumps  to  he  uscl  in  the  summer  months  will  make  a 
saving  of  at  least  10,000  carliona  per  year  for  a  l,001>-light 
station.  At  tho  time  I  first  started  dealing  out  carbons  and 
bringing  in  atum]yi  I  Kave<l  on  an  average  over  SOdola.  |>er^_ 
month,  and  then  only  trimming  about  -tOO  lamps  per  day.  fl 

A  very  imjiortant  feature  of  arc  light  itatJorts  is  the^ 
inside  wiring  and  line  constniction  which  is  very  mucb 
negtDOt«d.  All  inside  wiring  should  be  of  best  quality  of 
insulation,  and  run  00  glass  or  [lorcelain  throughout  their 
whole  length.  An  are  light  wire  should  never  be  concealed. 
The  use  of  soft  rubber  ttibing  for  i>iLsaing  through  Hoort, 
coilingB,  walls,  etc.,  should  never  l>o  allowed.  The  only 
suitable  material  for  such  work  is  hanl  rubber  tubing. 

While  I  am  a  great  believer  in  the  use  of  the  best 
quality  of  insulation  for  lino  construction,  yet  it  ia  not 
best  U>  dv|Kti(d  entirely  on  such  insulation  foi'  aafety.  Put 
up  the  best  wire  there  is,  and  then  apply  a  rigid  system  of 
ins{>ectioiL  and  teste,  not  by  that  abumination  of  l«ats,  the 
magneto  bell.  Not  oidy  should  tlie  testa  l>e  made  on  dead 
lines,  but  should  bo  made  at  least  once  in  two  hours  on 
all  live  wire*,  and  when  grounds  or  bad  leaks  are  dis- 
covered they  should  be  immediately  cleared,  by  that 
means  preventing  the  second  ground,  which  is  the  clement 
of  danger. 

I  have  re|)catcdly  had  linea  that  woidd  test  clear  at 
tho  time  of  putting  on  circuits,  but  two  hours  after 
solid  grounds  have  been  discovered,  located,  and  found 
to  be  wires  broken  down,  hanging  over  the  oloctnc  light 
wires  and  reaching  down  tn  the  sidewalk,  where  they  are  a 
source  of  <Iangor  to  every  passer  by,  besides  every  boy  tbat 
nosscs  must  fool  of  it  to  soc  if  there  is  any  electricity  in  it. 
My  orders  are  to  drop  alt  work  that  is  not  absolutely 
neceasary  to  clear  grounds. 

In  Phihidolphia  we  receive  great  help  from  the  Electrical 
Bureau  of  the  city  by  their  promptly  reporting  all  wires 
dtseovered  that  are  doitn  on  us. 

All  lines  should  be  cut  by  one  man  who  is  especially 
instructed  and  detailed  for  that  work,  as  then  you  are 
eiuibled  to  pick  out  a  thoroughly  reliable  man  and  drill 
him  in  the  work  that  ho  is  to  do,  then  by  never  allow- 
ing a  circuit  to  be  opened,  and  teaching  all  men  to  never 
dejjend  on  any  insiiktion,  but  to  treat  all  wires  and 
lamps  as  if  thoy  were  charged  with  an  electric  lights, 
current,  danger  to  emiploy^  will  be  reduced  to 
minimum 
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Japan. — Companies  for  the  supply  of  electric  light  are 
being  started  in  a  large  number  of  the  principal  towns  of 
Japan,  amoiicst  these  being  Vokottama,  Oaako,  Kioto,  »nd 
Kobe 
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TO    OORBEaPOlTDEirTa. 

All  Jiights  BiitTVcd.  Seiretaries  and  Mima^s  of  Compania 
an  invittd  to  /umish  koHu  of  MeetinffS,  Iissw  of  Nae 
&iart»^  Initaiictiaiu,  CotUracL^,  and  any  infonjuilion 
temueted  viA  EUctritai  En^aeering  which,  may  be 
interfstinjf  to  ov/r  readers.  InvenU/rs  are  infomud  that 
any  accmnt  of  thtir  inventions  sutmiittfd  to  us  mil 
nememw  best  cmtideration. 

>tf  ccmmvnieatumt  intendid  for  tht  Editor  shtnUd  be  addressed 
C.  H.  W.  BIGOS,  1S8-140,  SaliibuTy  Cmrl,  Fieri  Slrtd, 
London,  E.C.  jtnonymoiu  communications  wiil  not  be 
mdieed. 

[^  TO    ADVERT1BKR6. 

Advertiimnmts  shatdd  be  addressed  to  the  PvUisher,  139-140, 
Saiisbvry  Court,  Flrtt  Strut,  E.C,  and  sltould  retuh  him 
not  later  than  noon  of  Thursdai/.    SpooiaJ  T«rma  for 
a  series  tan  be  arranged  on  appticaUon. 
SITUATIONS  VACAHT"  and  '-W&KT  PLACES"  AdvertlM- 
m«aU  will  be  ohu^cd  «t  THEBB  WORDS  for  0M£  PBMNT, 
Villi  •  HIHUIUII  chujo  of  BIXPBHCS. 
^  TO    SOBBORIBBaS. 

"The  EutCTRlCAL  Enginkkr"  mn  U  had,  by  Order,  from 
onji  Nevmgeni  in  Town  or  Cauntrt/,  and  at  (Ae  various 
Rculvay  St<UiOT\s ;  or  it  can,  if  pr^vnsd,  bt  supplied 
direct /rom  the  O^ct,  mi  the  following  ttrvM^ — 

>  moatL* 

Va\UA  KioKdom U.    lA. 

WiLhin  the  PmUI  Union    4*.    4J. 
Other  PlMM 4t.  lOi. 

(pMt  Ftm,  Pkyftblt  in  Adnnoe.) 

f^h^quts^  Post  Office  aai  Postal  Orders  for  SvlseripHons 
and  Advertiseitients  ihotdd  be  made  payable  to 
C.  H.  W.  BiQGS,  139-140,  SalUbwy  Cowl,  Fleet 
S4rea,  London,  and  be  crossed  "  Union  Bank." 


t  lUODlbj 

11  muuchk 

6a.  fid.       . 

ISi.  Od. 

Ss.  Sd.       . 

IT).  Id. 

9*.  8d.       . 

.      18*.  6d. 

BODHD   VOLUMES. 

FoU.  1.,  II.,  «fut  111.,  tuK  MTtM,  of  "  TitE  SLioruoix  Emoi- 
asu"  are  now  rtadjf,  ftnd  ean  be  had  boMut  iti  Uut  cloth, 
giit  letirrai,  pria  St.  6d.  Hvhscribtrt  can  have  their  (MWt  copJW 
bmn\d  for  <«.  6d.,  or  eoven  far  bindtiiy  can  be  obtaintd,  prict  i: 


IMPORTANT  NOTICE. 


B*<  may  ixx<uiotudi^  foUow  Die  lead  of  our  AmerioM  Conter^- 
porarita,  apeeiaUy  tehtit  thty  poitti  oh4  a,  aerfrioeablt  tvay.  Tkry 
an «(«/  btutteard  hi  cukitig  thiir  friotiia  to  dii  all  they  catv  for  th* 
tMlfore  of  the  paper,  i^e  a»k  tmr  fri»f*d»  to  remember  lu.  Ho 
Otat  we  JbuHO  «w  r^vKS  Subecribtn  or  Adveriiten.  yor 
we ;  in  fati,  vre  innte  tiiem,  bdininy  thai  (A<k  tcitJ  gei  f\itl 
Mliic/or  th«if-  m«n«y. 
Sfteimen  cvptee  af  the  paper  i«U  be  tent  on  rcgwet. 


THE    NATURAL    ORDER    OF    THINGS. 

ThoBe  who  have  contended  that  the  natural 
method  is  the  best  in  the  long  run  for  healthy 
progress,  must  feel  their  views  receive  confirmdtioii 
from  the  present  poBitioii  of  electric  lighting.  The 
history  of  the  past  ten  years  has  been  a  h'uitful  one. 
Few  believed  ten  years  ago  that  a  new  industry 
would  be  inaagUFAtod  and  obtain  a  recognised 
position  in  ao  short  a  space  of  time.  Many  aigaed 
that  the  real  scope  was  restricted,  and  that  only  as 
a  luxury  would  the  light  be  required.  A  few  very 
rich  people  would  adopt  it,  installations  would  be 
made  in  certain  mills  and  under  certain  conditions 
where  the  matching  of  coloured  goods  was  on  im- 
portant part  of  the  process  in  the  mill.  At  first  ship 
lighting  hung  fire,  then  it  was  recognised  that  for 
this  purpose  the  electric  Ught  was  far  and  away  to 
bo  preferred  over  and  above  all  other  lights,  and 
through  a  long  period  of  depression  ship  lighting 
kept  works  going,  and  prepared  the  way  for  further 
extension  ou  land.  Gradually,  but  surely,  the  light 
gained  friends,  confidence  was  obtained,  for  though 
hare  and  thoru  a  failure  was  recorded,  in  many 
more  places  it  was  solely  depended  upon  from  day 
to  day,  with  no  tcscrre  in  case  of  accident.  Day 
after  day  it  was  found  satisfactory,  and  it  dawned 
upon  the  alow  miud  of  the  pubUc  that  breakdowns 
ought  not  to  be,  and  would  not  be  if  the  workman- 
ship was  done  well.  This  gave  another  fillip  to 
progress,  and  the  promise  of  current  firom  central 
stations,  with  house-to-house  canvass,  soon  proved 
that  the  friends  of  the  light  were  more  numerous 
than  its  enemies.  Gas  shareholders  and  managers 
have  condescended  to  give  it  a  good  word,  and 
have  even  suggested  that  it  would  be  wise  on  the 
part  of  gas  managers  to  prepare  to  supply  the 
rival  illumiuaut.  Aa  we  have  often  said,  the  present 
confidence  in  the  merits  of  the  electric  light  is  due 
to  the  steady  work  of  a  few  firms.  Mistakes  have 
been  made  hy  all  ;  errors  have  been  committed, 
moistly  through  ignorance,  but  great  care  has  been 
exercised  to  obviate  such  errors  and  mistakes  as 
soon  as  understood.  The  increase  of  knowledge  has, 
been  so  rapid  that  the  man  who  bas  not  changocl^ 
his  opinions  with  the  enlarged  views  obtainable  on 
the  subject  is  not  worth  bis  salt.  Consistency  is 
good  thing  ;  persistence  in  promulgating  the  ortho-' 
dox  opinion  of  ten  years  ago  is  httle  short  of  a  crime. 
Those  opinions  are  altogether  out  of  date,  thougl: 
we  may  surmise  that  in  several  directions  we  are' 
settling  down  to  a  more  constant  state  of  affairs. 
One  great  problem  looms  before  us,  about  which 
opinions  are  still  aa  diverse  as  axe  the  winds  through 
the  streets  of  a  large  city,  the  problem  of  distriba»j 
tion.  Each  partisan  thinks  his  case  is  proved,  and  ic 
ready  to  anathematise  all  who  do  not  agroo  with 
him.  The  solution  of  the  question  is  perhaps 
impossible  at  the  present  moment,  but  timo  and 
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experienoe  an  groat  ftids  in  Bolving  all  problems,  and 
the  time  during  which  experience  has  been  gained  is 
as  yet  very  short. 

It  is  a  pleasure  to  note  that  a  broader  view  is 
being  taken  as  to  quostiou  of  cost.  Direct  compari- 
son between  one  illominant  and  another  18  often 
difficult,  and  especially  ao  is  it  in  the  case  of  gas  t. 
electric  light.  The  latter  can  be  used  where  the 
former  cannot,  and  in  tlie  natural  course  will  be 
installed  in  such  places.  One  example  is  sufficient. 
Owing  to  the  properties  of  the  electric  light,  it  is 
now  possible  to  open  the  British  Muaeiim  at  times 
when  it  previously  had  to  be  closed. 

Katurally,  then,  electric  light  would  first  be 
adopted  in  places  where  no  other  illuminant  could 
be  used  ;  also  for  certain  bueincse  purposes  wherein 
the  hght  possesses  certain  properties  necessary  for 
the  due  performance  of  the  work,  and  in  the  houses 
of  the  luxurious,  who  can  afford  to  spend  money  to 
obtain  better  and  purer  light.  From  the  stand- 
point of  the  welfare  of  the  industi^  these  installa- 
tions prove  the  certainty  and  utility  of  the  tight,  and 
gradually  the  desire  to  possess  it  percolates  down- 
wards. It  is  found  that  with  it  more  and  better 
work  is  done  in  factories — hence  factories  are 
adopting  it  in  greater  numbers.  It  is  found  that  the 
indirect  advantage  in  private  houses  and  places  of 
business  more  than  balance  the  increased  cost, 
where  that  cost  is  directly  compared  with  the  cost 
of  other  illuminants,  though  in  many  instances  the 
direct  cost  has  been  found  favourable  to  the  electric 
Ught. 

A  great  work  of  education  is  being  done  by  local 
newspapers  in  giving  proper  descriptions  of  installa- 
tions, and  even  in  incidentally  mentioning  the 
advantages  obtainable  by  the  use  of  electricity. 
One  example  will  suffice.  Last  week,  at  Beading,  at 
the  invitation  of  Messrs.  8utton,  the  members  of  the 
Free  Library  Committee  and  other  friends  inspected 
the  incandescent  lighting  in  Messrs.  Sutton's 
premises,  carried  out  by  Messrs.  Laing,  Wharton, 
and  Down.  We  believe  the  intention  is  to  intro- 
duce the  light  into  the  Free  Library.  The  report  of 
the  inspection  states  that  "  not  only  was 
admiration  exprnssed  of  the  quality  of  the  light 
and  its  perfect  steadiness,  but  surprise  and  satis- 
faction was  felt  at  the  very  marked  difference  in 
the  temperuture,  as  much  as  15  degrees  leas  beat 
being  registered  in  rooms  where  the  electric  light 
was  installed.  This  lower  temperature  was  accom- 
panied by  much  greater  purity  of  the  air  itself  when 
the  gas  was  not  burning."  Those  who  have  heard 
Mr.  W.  H.  Pteece  address  popular  audiences  on  the 
subject  of  electric  ligh  ling  will  know  how  persistently 
he  has  always  hammered  away  at  ihcse  faote.and  we 
&ncy  the  work  done  at  Beading  may  possibly  be  due 
to  the  germs  ha  has  sown,  when  in  tliat  town,  as 
principal  speaker  at  the  distribution  of  the  prizes 


and  certificates  in  connection  with  the  Science  and 
Art  Dcparlmont,  Mr.  Yeatman,  the  managei  of 
Messrs.  Laing.  Wharton,  and  Down  at  Beading. 
must  be  congratulated  upon  the  success  achieved 
in  cultivating  the  inhabitants  in  the  use  of  the 
electric  light.  When  we  look  at  what  is  being  dona 
outside  London,  at  Bradiord,  Newcastle,  Liverpool, 
Taunton.  Bath,  and  half  a  score  of  other  places^  we 
ore  fain  to  believe  that  the  workers  are  working  in 
the  right  direction,  and  that  the  natural  development 
is  far  preferable  to  the  artificial  incitement  to  the 
investment  of  money  by  bubble  company  promoters. 
Speaking  of  Bradford,  we  are  informed  that  the 
railway  company  is  installing  the  electric  light  at 
the  station,  and  so  the  development  is  continued. 
From  all  parts  enqoiries  are  made.  Town  after 
town  is  ready  to  receive  full  information  and  a 
certain  proportion  to  at  once  commence  the  work. 


AGRICULTURAL  HALL. 


The  firat  of  a  series  of  exhibitions  of  spporatufl  in- 
cidental to  engineers,  electriciana,  buildera,  and  iron- 
mongers has  been  opviied  at  the  Agi-icullural  Itall, 
Islington,  and  seenu  destiiiwl  to  bo  a  vary  fair  succew. 
It  remains  oi>en  till  March  '2'Jih.  The  oloctrical  items  are 
not.  very  tiiimeroua.  Among  the  novelties  is  Kent's  new 
aiT  lump,  with  v/hich  tlie  exhibition  is  lighted.  This  lamp 
ie  extremely  simple  is  it«  mochiiniGm,  and,  on  account  of 
the  lownefls  of  the  coAt  due  to  this,  baa  had  aJroady  a  great 
demnnd.  We  are  informed  thnt  1,000  lamps  have  beflii 
sold  during  the  Inst  three  monthi«,  'llie  lamp  has  the  mini- 
mum of  working  parts,  and  its  action  is  rOifulated  by  means 
of  a  strap  break  worked  with  a  aolenoid.  It  in  focus 
keeping,  and  iii  the  ordinary  size  worka  with  any  current 
from  8  to  22  ampcrcE,  the  adjtistmei't  htiinK  ruade  by  a 
spring.  Latnjw  are  made  to  run  three  un  a  lOO-roll  circuit 
A  largo  lamp  of  4,000  c.p.  is  shown  over  the  handstand. 
Another  novelty  yrliicb  is  doubtless  well  worth  the  atten- 
liun  of  electrical  engiiicens  is  glass-liued  iron  piping  for  uae 
in  eleittric  wiriu<'  made  by  Dan  Rylands,  of  G2,  King 
William-alreet,  L.C.,  and  Bameley.  The  ordinarj-  iron 
)iil>e  is  C09t6(l  inside  with  cement,  and  glaas  tubing  is  blown 
»[■  inside,  makini'  n  perfectly  smooth  and  insulating  piping. 
Joints,  toos,  and  bonds  arc  made  e()uaUy  with  straight 
lengths,  and  the  coet  ia  20  por  cent,  cboapcr  tbun  lead 
piping  when  fixed.  We  understand  that  it  is  being 
t«etod  by  a  prominent  company  of  electrical  engineers. 
Another  nov^ty  exhibited  for  the  Bret  time  is  a  floorboard 
lifter,  which  should  prove  most  useful  to  inst^illers.  An 
arched  piece  with  (egs  to  stand  each  side  of  tho  fioor-boatd 
is  fitted  above  with  a  itoworiol  »crew.  On  the  end  of  the 
piece  hanging  from  this  is  a  bjdanced  croes-piece  of  steel, 
which  can  be  slipped  through  an  inch  hole  bored  through 
the  floor.  Tbi.<,  when  slip[jed  through,  falls  crosswisa,  uid 
ihu  scrow  above  tbte  simple  apparatus  being  turned,  the 
bourd  is  forced  up,  nails  und  all,  :ind  can  be  neatly  sawn 
through.  When  hnish<>d  the  same  board  can  be  fitted  down 
again  and  the  hole  plugged  up.  At  the  Freomaaoiu'  Hall  it 
was  rcuciitl}'  used  for  13  car|>entors,  and  saved  an  immense 
amount  of  time.  An  1 J  door-board,  fixed  with  iron  .-iprigs,  was 
raised  in  10  minutoe.  It  ia  made  by  the  Chiawick  Floor- 
Lifter  Company,  12,  Clemont&-Une.  Mosars.  l*yku  and 
Baniett  show  their  new  spark  coib.  These  are  made  to 
work  from  cither  a  transformer  circuit  or  from  an  ordtimry 
battery  with  Bamett'e  coniact-broakcr,  ootidaoser,  and  trana- 
former,  and  coils  are  shown  producing  30,000  to  100,000 
volts.  A  speciality  in  manufacture  is  that  the  wires  are 
submci^^fid  in  pandTin  oil,  so  that  an  accidental  sparkinfi 
through  is  immediately  made  up  again.  They  can  oe  used 
for  testing,  and  one  use  they  are  employed  for  is  ht 


up  cuitHorvaUiriea,  etc ,  with  delicntely-tintad  vaaium  tubw 
of  artistic  design,  aiiJ  they  Avo  aUo  greatly  eniployod  for 
advertisiiij,'  |>urix)»ea  in  railway  stations  ^nd  shop  windows. 
The  Weymeraco  Etntteiy  Syiidicata  have  an  iiistulkiion  of 
thoir  battery  employed  for  lighting,  driving  motors,  siiid 
other  pmpoaes.  Td«  Acme  Electric  Works  have  their 
switched,  cutrouts,  and  other  apparatus  on  viow.  An  in- 
stalktion  of  Crossl^'s  gas-engine,  14  h.p.  naminaJ,  drivos 
a  Thooiioa-HouBton  dyimino,  with  a  brilliant  dinplay  of  30 
arc  lampB.  Mo»srs,  Dick  Kerr  have  alpo their  "Grifiiti  "  ga*- 
engino,  with  double  tm|)ii1i«  each  stroke,  driving  ExceUior 
dynamo  for  tho  lightin"  of  the  exhibition ;  and  Meesrs. 
Ernest  Scott  and  Co-'s  "Tyne"  dynamo  ia  aI«o  shown  with 
thefie  gaa-enKiiift!.  The  BrttiBh  <5as  Kni^nc  C'onipawv  also 
show  tho  Atlonaon  "(>cl«"  gM-ongino  for  eloctr'c  lighting. 
A  Statter  dynamo  by  the  Electrical  Eiigiticuring  Corporation 
mippliea  some  arc  limpii.  Measm.  .7.  E.  H  Andrews  and 
Co.  have  "Stockport"  gas-eni^ne*,  driving  Paterson  and 
Cooper's  dyDsmos.  Tho  Fawcott  gas-cugiuo,  by  Fawcett, 
Preiton,  and  Co.,  of  Liverpool,  is  shown.  Thin  has  a  regu- 
lation of  tho  charge  by  moano  of  a  tapered  notched  cat^b 
for  the  charge  admitter,  and  baa  aUo  a  new  form  of  valve 
for  admission  of  explosive  charge  to  the  cylinder.  It  ia 
need  for  electric  lighting  in  Liverpool.  The  Camjibell  gas- 
engine  is  also  exhibited.  Tho  "  Isewall  "  high  speed  steam 
engine  bis  an  intorealing  stand.  This  engine,  it  will  be 
remembered,  has  a  valve  in  the  piston  hwid,  admitting  and 
cutting  off  tho  atoam  at  the  piBton  itself.  A  niiniatnro 
muchiuc  Bttwndiug  on  a  table  yielda  J  h.p.,  and  other  larger 
machines  are  shown  by  the  makoi's,  Messrs.  J.  F.  Tllylh  and 
Co.,  108,  Fonohurch-ctreet.  An  intoreating  stand  of  ela- 
boratd  and  ornamental  fittings,  of  continental  dctign,  for 
electric  light  is  made  by  Mcasrs.  O.  Berend  and  On,,  61, 
Fore-street,  K.C.,  under  tho  namo  of  Saxoninn  bronea  ware. 


accordingly  be  revised,  and  Mr.  Oalcraft  faaa  proniMd,  if 
it  be  thought  advisable,  to  arrange  for  a  deputation  to  ae* 
the  President  on  the  subject. 


nUNICIPAL  CORPORATIONS  AND  THE  BOARD  OF 
TRADE. 

A  very  iniiiortimt  matter  has  been  raised  with  reference!  to 
the  ]X)wer  of  municipal  corporations  to  delegate  their 
jrighte  on  the  electric  lighting  provisional  orders,  which 
members  of  the  electrical  industry  will  do  well  to  give 
careful  attention  to.  At  the  annual  meeting  of  the 
Ajwociation  of  Municipal  Corporntiona,  held  last  week  at 
fthe  Quildhail,  the  Town  Ulork  of  Hull  moved :  "  That,  inns- 
much  as  the  Board  of  Trade  had  intimated  thetr  intention 
not  to  insert  in  tho  electric  lighting  provisional  ordets 
proviflions  giving  lu«ul  authorities  power  to  trauefor  their 
nndcrtikings  or  to  delegate  their  powers  to  companies,  tho 
secretary  be  aaked  to  re<|uast  the  Board  of  Trade  to 
reoeivo  n  deputation  on  the  snbjoct." 

Tho  Town  <_'lurk  of  Manchester  seconded  the  motion. 

Tho  Mayor  of  Birmingham  opposed  it,  on   tho  giound 
that  if  a  corporation  took  up  an  electric  lighting  scheme  it 
ought  to  go  on  with  it.     It  ought  not  to  abandon  it  to  a 
leomiany. 

Trio  Town  Cleric  of  Blackburn  said  the  Board  of 
Trade  lost  soaaion  did  sanction  such  a  |>ower  in  tho 
order  they  granted  to  Swansea,  and  though  he  should 
be  very  sorry  to  ecu  his  corporation  evading  its 
responsibilities,  he  believed  that  such  a  power  in  the  hnnds 
of  »  corporation  would  bo  vahiablo.  The  matter  waa  of 
vary  grave  importance  to  thate  corporations  that  were  pro- 
noting  provisional  ordore,  and  he  hopod  tho  association 
would  ptM  tJio  resolution  which  the  Town  Clerk  of  Hull 
had  {lut  before  them. 

The  resolution  was  agreed  to. 

In  accordance  with  this  reso!ution,thoTowiiOlerkof  Hull 
and  Mr.  A-OoringPritchard,  the  secretary,  visited  thoB>ard 
of  Trade  to  arrange  foi  a  deputation  to  the  President  on  the 
subject  of  inserting  powers  m  electric  lighting  provisional 
orders  enabling  iooni  authoritioe  to  tran.tfer  their  under- 
takings or  delegate  their  uowers  to  companies.  They  dis- 
euasod  the  qaestion  with  Afr.  C^lcraft^  the  secretary  of  the 
Board,  and  be  agreed  to  amend  the  model  order  so  as  to 
enable  local  authorities  to  delegate  their  (lOwers  to  com 
pnnios,  but  at  the  same  time  he  declined  to  divo«t  the  locul 
authority  of  all  responsibility.     The   model    order    will 


PRACTICAL  HINTS   ON   COBALT   PLATING. 

BV  ALKXANDKR  WATf. 

Hince  cobalt  ua  a  coating  for  other  motala,  aa  braa^ 
copjwr,  and  steel,  (or  instance,  presents  some  advantages 
which  wonld  render  cobalting  a  useful  substitute  for  nickel 
plating,  I  hare  lately  made  a  series  nf  csjicrimental  trials 
with  a  view  to  jjoiiit  out  as  far  a«  possible  the  most  favour- 
able conditions  under  which  successful  and  uniform  results 
may  be  obtftined  in  the  de|>o8ition  of  this  motal  for  prac- 
tical uurpuses.  Cobalt,  being  a  whiter  metal  than  nickel, 
would  be  a  useful  coating  for  onLimonUl  brasswork,  as 
alau  for  small  fancy  articles  in  which  a  cheap  while  meUllIc 
film  is  desirable.  Being  softer  than  nickel,  articles 
coAled  with  cobalt  may  readily  be  iirightenud  by 
buriiiHhing,  a  proceea  tlut  could  not  advantagoouslv 
Iw  .-ippliorl  to  nickel-plated  siufaccs.  Like  nickel, 
colmll  ia  a  non-oxidisnble  metal,  and  therefore  retains  its 
colour  in  ordinary  atmospheres.  Although  cotialt  ia  a 
dc;u'ci'  metal  than  nickel,  1  am  djiipuaod  to  think  that  its 
employment  as  a  suhslitute  for  the  latter  metal  would  not 
in  tho  long  run  greatly  exceed,  if  at  all,  that  of  nickel-plat- 
ing, and  for  tho  following  roanons:  Only  ona-thiid  of  the 
quantity  of  "  salts  "  are  required  to  make  up  a  bath  ;  about 
one-third  of  tho  anode  suriace  is  re<^iiired  ;  the  deposited 
metal,  being  softer  thoji  nickel,  naturally  re<iuirea  lees 
labour  in  finishing;  and,  fina.lly,  toss  current  is  required 
than  for  nickel.  Taking,  therefore,  these  points  into  con- 
fiidcmtion,  they  wilt  probably  be  found  to  balance  those  in 
favour  of  the  cbuapor  motat.  As  to  tho  difference  in  value 
of  the  respectivo  uietnts  when  actually  dcixjsilod  u|)on  the 
woi-k  ilone,  thia  might  probably  be  counterbalanced  by 
extra  charges  for  the  cobaltod  articles,  which  might  reaaon- 
ably  bo  demanded  ho  long  as  tho  eobalting  remained  a 
noYolty. 

Ill  making  up  a  bith  the  salts  omployod  wore  the  double 
sulphates  o7  cobalt  and  ammonia,  this  com|K>uiid  b<»og 
practically  tho  most  suitjible  for  commercial  purposes  ;  and 
ui  order  to  aacorlain  the  pro|>cr  density  at  whicn  the  bath 
should  be  prepared,  solutinna  of  various  densities  were 
tried,  and  the  one  which  appeared  to  yiotd  tho  best  results 
was  selected.  Tho  next  point  to  determine  waathedentity 
of  cuiTent  which  would  give  a  [jorfectly  adherent  deposit  of 
gooul  colour,  and  free  from  "  burning  "  at  the  uorners  of  a 
flat  plate  or  projecting  S'lrfuces  of  an  article.  After  making 
many  modilicntions  in  tho  strength  of  the  solution  it  waa 
found  that  a  Ijath  of  the  specific  gravity  of  1015  (water 
being  1000)  at  COdeg.  F.  gave  the  beat  rosulu,  and  this 
was  obtainvil  by  disuoiviiig  4|o;!.  of  the  double  .sulphates  of 
cobalt  and  ummunia  in  one  gallon  of  water.  This  solution 
worked  moat  favourably  wito  a  current  of  about  '^00  am- 
pere, the  E,M.F,  being  about  two  volte.  Theelootrodosuaed 
in  the  lintt  trials  were  a  well-cleaned  braas  plate  Sin.  by 
2in.  fur  the  cathode,  while  the  anode  consisted  of  a  plate 
of  rolled  cobalt,  supidiixl  by  Messrs.  Henry  Wt^n  and 
Co.,  of  Birmingham,  from  whom  also  the  cobalt  salts  were 
obtained.  The  next  (loint  to  determine  was  the  amoant  of 
anodo  surface  which  was  necessary  to  admit  of  a  prompt 
deposit,  and  yet  not  too  quick  for  an  adherent  film.  With 
the  current  named,  and  about  equal  electrode  surface,  it 
was  found  necessary,  after  a  few  minutes'  immersion  of  the 
brass  cathode,  to  remove  a  cooaidorabic  iKirtiou  of  the  anode 
from  the  bath,  in  consequence  of  the  plate  becoming 
blackenetl  or  "burnt,"  aa  it  is  termed,  at  the  comen ; 
when  the  nurface  of  the  anode  was  reduced  to  about  one- 
third  that  of  the  brass  pLito  deposition  took  place 
with  [teriect  uniformity,  and  there  was  no  longer  tho  least 
tendency  to  the  discoloration  referred  to.  It  thus  becamo 
evident  that  an  imporUnt  consideration  in  the  electro- 
deposition  of  cobalt  i«  the  amount  of  anode  surface  which 
is  most  suitable  in  a  cobalt  bath  of  a  given  density.  In 
nickel-plating,  a  ais  well  known,  this  is  not  a  matter  of  so 
much  im]>ortance,  and  it  is  commonly  the  practice  to 
employ  a  very  largo  suriacc  of  anodes  in  the  baths,  almost 
regardless  of  the  actual  surfaoe  pieuentwl  by  tho  artieloe 


<usp«iided  in  tha  solution.  My  object  in  directing  spoctAl 
attentioQ  to  thia  diiTerence  between  tho  operations  of 
oobalting  and  nickel-plating  is,  that  I  believe  that  one  of 
the  rMsoaa  why  the  elcctio-deposition  of  coWlt  hns  not 
been  auccesdful  iii  soniu  hunils  Ie  tfaat  tno  little  ftttonbion 
bu  beea  paid  to  tho  detail  I  have  {minted  out. 

To  prepare  a  solution  bath  for  cobalt  plating,  4^z.  of 
the  orystals'  of  double  milpbate  of  nickel  and  ammonium 
fur  each  gallon  of  the  bath  should  bo  dissolved  in  hot 
w«t«r,  ftod  tho  solution  then  made  un  to  the  required 
quantity  by  tho  nocoa«ary  addition  of  cold  water.  Tbesolu- 
tion  aboiild  then  have  B  Rpecltic  gravity  of  »bout  lOI.'i  at 
tha  temperature  of  60deg.  r.  For  tho  succeasful  deposition 
of  vubult  upon  articles  formed  of  brans,  copper,  steel  or 
iron,  the  anodes  may  be  of  rolled  cohait,  in  narrow  sln'ps, 
njr  about  2in.  wide  and  ISin.  to  ISin.  long,  according  to  Ine 
aixe  of  the  depositing-Laok.  The  aiiodoa  should  he  pUced 
about  6in.  atort  along  the  sidea  of  the  tank,  and  in  the  case 
of  lai^e  tanks,  uv,  Tea««t9  holding  200  or  300  gallon*  or 
tDore^  a  correspon()ing  series  of  anodos  should  be  suspeiidod 
from  a  conducting  rod  placed  lengthwise,  and  resting  on  the 
ends  of  the  tank,  as  in  nickel-plating,  etc.  All  work  to  be 
coated  with  cobalt  should  be  polished  and  pi-oparcd  for  tho 
solutJou  precisely  in  the  same  way  ae  for  nickel -ptating,  and 
befuie  they  are  immersed  in  tho  bath  the  current  must  bo 
eo  regulated  that  the  work  may  become  coatod  with  a 
film  of  motal,  or  '*  struck,"  as  it  is  termed,  within 
a  few  seconds  after  being  placed  in  the  bath.  There  need 
be  no  fear  of  the  work  stripping — provided  it  bus  been 
projierly  potashed  and  scouied— if  the  articles  become 
coaled  immudiaUily  after  inuuersion,  but  in  this  case  the 
eurrent  mmt  be  at  once  reduced,  olherwiie  the  work  in 
anro  to  "burn,'' or  lecome  discoloured,  at  cerUin  parts  in 
a  few  minutes  after.  It  is  lnv  preferable,  indeed,  noccEsary, 
after  tho  first  film  has  been  obtained,  to  immediately 
diminish  the  current,  this  twitig  again  augmented  when 
other  articles  arc  put  into  the  bath.  By  watching  the  I'ate 
at  which  eiich  article  becomes  coated,  and  regulating  (bo 
current  accordingly,  the  probability  of  burning  the  work 
will  be  readily  overcome.  My  re;i.son  for  directing  special 
attention  to  thiH  i8  that  cobalt  dcix)8il«  so  much  more 
readily  than  nickel,  that  any  person  unactiuaiatcd  with  the 
doixjaitionof  colialt  and  treating  it  as  he  would  nickel  might 
naturally  fall  into  error,  readily  avoided,  wTtich  would  cnutte 
failure  and  disapDoiutmont,  It  ehould  always  bo  the  rule, 
therefore,  in  colralt  plating  to  diminish  the  current  so  noon 
as  the  article  is  fairly  coated  all  over,  but  more  especially 
is  thia  tho  case  when  the  work  becomCii  coated  instantly 
after  immoiwon.  Since  copper  doios  not  appuur  to  receive 
a  deposit  of  cobalt  quite  so  readily  as  brass  with  the  same 
amount  of  current,  it  will  be  found  ailvisable,  when  cupper 
articles  ore  to  be  cobalted,  lo  eturt  with  u  somewhat  stronger 
current  than  would  be  required  for  the  yellow  alluv,  but 
when  the  piece  of  work  has  fairty  struck  all  over  with  the 
rtronger  current,  thia  muat'afterwoj-ds  le  reduced  somewhat 
daring  the  remainder  of  the  time  the  article  i.*;  in  the  bath. 
In  eaeee  wliore  a  dead  cobalt  sui'laue  is  required  the  nrticlcs, 
having  been  dipped  in  the  oaual  way,  may  be  scoured  with 
powdered  pumice,  or,  still  better,  with  powdered  bathbrick, 
and  after  rinsing  placed  in  (he  bath,  using  a  rather 
strong  current  at  firat,  and  reducing  it  after  tho  work 
ia  coated  all  over.  If  such  articles  have  projecting  iHtints 
these  must  not  be  allowed  to  anpronch  loo  close  to  the 
anode«,  otherwise  such  part«  will  be  apt  to  become  dark  ; 
abould  aucb  bo  tbe  case  at  any  time,  boworor,  the  piece 
of  work  must  be  removed  and  again  scoured  at  tbe  dis 
coloured  spot  and  then  rinsed  ami  returned  to  the  bath,  a 
weaker  current  being  used.  AH  dead  work,  after  removal 
from  the  bath,  ahoulH  be  plunged  into  clean  boiling  water 
«nd  allowed  to  dry  Rpontanenusly,  care  being  taken  not  to 
lumdle  the  work  at  such  parts  as  will  be  requu^  to  present 
a  ckmn  white  surface.  When  a  brighter  surface  is  rcquireil 
the  work  may  be  scratch-brushed  at  the  lathe  willi 
bnuhcfl  made  from  Gne  steel  wire,  moistened  with  beer 
in  the  usual  way,  after  which  the  pieces  may  be 
dipjiod  in  a  solution  of  cyanide  of  potasEium,  and  finally 
rinsed  in  boiling  water  and  then  put  into  clean  boit  saw- 
dusts Buttons  and  other  small  fancy  brass  articles  may  be 
treat«d  in  this  way. 

In  depositing  cobalt  ufwa  steel  or  iron  siu-faces  a  much 


weaker  current  is  required  than  for  either  brass  or  copper. 
The  current  from  a  single  Daniell  cell  is  amply  aufficiont 
for  coating  small  steel  articles,  and,  sineo  cobalt  adheres 
very  firmly  to  this  metal,  it  will  bo  found  useful  for 
imparting  a  white  coating  to  many  articles  formed  of  stool 
or  iron.  It  ia  also  important  to  note  that  ateel  articles 
coated  with  cobalt  may  be  brightened  by  ordinary  burnish- 
ing, for,  as  before  observed,  cobalt  is  softer  than  nickel  and 
yields  very  readily  to  the  presf^ure  of  the  burnisher.  When 
depositing  eobalt  H]H>n  cast  iron,  a  rather  strong  cunont 
must  bo  used  to  socuro  an  immediate  coating  after  tbe  work 
has  been  placed  in  the  bath,  after  which,  as  beforo,  the 
strength  must  be  diminished  and  sustained  at  a  uniform 
density  until  a  sufficiently  stout  coating  ia  obtained.  Ucro, 
again,  it  in  necessary  to  point  out  that  projecting  surfaces 
must  l>e  kept  ns  far  away  from  tho  anode  as  possible,  so 
that  those  portions  may  not  become  discoloured  or  "  burnt'' 
and  necessitate  rescourtng. 

There  is  another  feature  in  cobalt  depositing  which  pre- 
sents an  advantage  over  nickeling  which  it  ia  well  to  mention, 
namely,  that  when  it  is  found  necessary  from  any  cause  to 
roacour  a  piece  of  work  and  return  it  to  tho  bath  until 
finished,  (tie  operator  neod  not  foar,  I  believe,  that  tho 
work  will  be  liable  to  strip  after  the  second  coat  has  been 
given,  for  I  have  generally  found  that  brans  and  even  steel 
surfaces  may  be  irDqucntly  rescourcd  and  cobalted  again 
and  again  without  the  metal  stripping  in  the  leaat  degree. 
In  the  case  of  nickel  wc  all  know  that  the  dapoaition  of  film 
upon  61m  of  this  niotal  is  almost  invariably  succeeded  by 
the  second  coating  separating  from  its  prudcciasur.  It  may 
be  further  remarUei!  that  the  rescouring  of  the  work,  to  pro- 
duce an  improved  surface  upon  a  defective  film,  can  scarcely 
bo  applied  to  a  nickol-plutud  urticlo,  owing  to  tJie  eztrema 
bu'dnesB  of  tbe  metal.  With  respect  to  cobalt,  however, 
tho  case  is  different,  for  with  good  brisk  brushing  with 
pumice,  silver  sand,  or  babhbricK  reduced  to  a  ])owder,  I 
have  found  no  difficulty  in  producing  the  surface  necessary 
for  a  satisfactory  deposit  of  tho  metal  when  from  various 
causes  it  was  found  necessary  to  repeatedly  roacour  tho 
plates  userl  in  the  eKi)erimentai  trials  referred  to.  In  no 
instance,  however,  did  tho  subsoquont  layers  of  culmlt  strip 
or  j>ocl  ofTthe  metal  already  dopoaitod. 

Some  attempts  were  mme  to  deposit  cobalt  upon  zinc 
from  tbe  double  sulphate  solution,  but  in  each  instance  it 
was  found  that  the  film  was  aon-adhcrent,  except  in  por- 
tions of  Hiirfaco  where  partial  adbosion  of  the  metals 
occurred.  Although  there  are  some  other  solutions  of 
cobalt  than  tbe  above  which  would  bo  more  suitable  for 
cobalting  ziuc,  it  is  somewhat  doubtful  whether  a  realty 
good  deposit  of  cobalt  on  this  metal  could  be  obtained  with 
any  degree  of  certainty. 

In  working  the  eulution  preparetl  from  tbe  double  sul- 
pliu(£s  of  cobsll  and  ammonium,  it  appears  to  be  neceasary 
to  maintain  tbe  liquid  at  as  uniform  a  density  as  possible, 
and  for  several  reasons.  For  ins(aace,tf  the  bath  be  allowed 
to  acquire  a  higher  density  than  about  1011^,  by  the  tpon- 
taiiooue  evaporation  of  a  portion  of  its  water,  the  coloiu' 
of  the  deposit  will  probably  become  affected,  and  a  darker 
tone  im|>arted  to  the  articles  instead  of  a  tolerably  good 
white  characteriatic  of  electrolytic  cobalt  when  deiwsitcd 
under  morv  favourable  conditions.  To  obviate  such  a 
defect  in  tlie  metallic  strength  of  the  bath,  the  bydromotor 
should  be  floated  in  the  liquid  at  least  once  a  week,  espe- 
cially in  warm  weather;  and  whenever  the  solution  indi- 
cates a  higher  density  than  it  origiiuiUy  ha«L,  an  addition 
of  water  must  be  made  until  the  siwcilic  gravity  has  been 
reduced  to  the  turoper  fifpire.  These  additions  of  water, 
however,  should  oe  made  in  the  evening,  or  when  the  bath 
is  not  being  used,  and  the  solution  must  be  well  stirred, 
and  then  allowed  to  rest  for  at  least  12  hours.  It  is 
also  necessary  to  avoid  adding  an  excena  of  water,  since 
a  aolulion  much  weaker  than  that  indicated  will  be  apt  to 
cause  the  dejxMii  to  be  patchy,  and  certain  parts  of  the 
article  may  for  a  time  rofuae  to  receive  the  deposit  Those 
observations  are  boiiod  upon  results  actually  obtained  under 
the  conditions  referred  to,  but  the  defects  may  readily  be 
avoided  by  adopting  the  procnutiona  suggested. 

Respecting  what  is  onderstood  as  the  c^tour  of  tho 
dei)Osit,  this  is  greatly  influenced  by  tJio  strongtb  and  ten- 
sion of  the   current.    For  instaoce,  it  is  perfectly  easy 
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to  obtain  films  nf  cibalkupon  brass  surfaces  witb  an  E.H.F. 
of  one  volt  and  a  large  surface  of  anoda,  but  this  deposit 
will  not  be  90  white  as  when  the  current  hu  an  E.M.F.  of 
two  volts,  wilb  smikll  anodo  surfacu— that  Is.  about  two- 
tbirds  less  tlian  that  of  the  cathode,  or  article  to  be  coated. 
With  rospoct  to  the  piirjioisoa  to  u-hioh  colwltinfi  it  moiit 
applicable,  thatO  Diay  bo  tukon  as  hainfi,  on  the  whule, 
hs  similar  to  those  (or  which  nickel -pldtinK  is  adopted,  but, 
like  the  latter  metal,  it  should  never  be  applied  to  culinary  or 
drinldng  vesaeKsitK-e  it  in,  like  nickel,  readily  acted  upon  and 
stained  by  vegetable  acids,a«  vinegar,  for  exaoiple, beer,  and 
aJso  by  vegetable  infusions,  such  as  tea,  the  water  in  which 
cabbages  have  been  boiled,  and  other  li^iuors  of  a  similar 
natura  Cobalt  also  rexembloH  nickel  iii  becoming  dull  when 
long  exposed  to  damp  atmospheres,  and  should  not,  there 
fore,  bo  employed  for  articlee  which  are  required  for  out-of- 
door  ornamentation,  unless  the  surfaces  can  be  pemstontly 
nibbed  over  with  a  dry  lualher  every  day.  On  the  other 
hand,  eolwlt  platiog  may  bo  adopted  for  any  claes  of  art- 
metal  work  which  la  destined  to  remuti  in  ordinary  dry 
apartments,  as  feodeifl,  flrsiroiis,  ete.j  or  far  ornaraentiu 


solid  cast  or  wrought-iron  cores.  The  armature  is  pnc- 
tically  a  Siemens  armature.  The  Soci^t^  I'EclairaRe 
ElectriqUB  constnicts  these  machines  in  various  standard 
tyjios,  to  give  from  160  to  130,000  watte.  The  outDut 
IJer  weight  ia  one  horsepower  for  from  55lb.  to  S.Mb., 
according  to  the  size.  The  officienoy  claimed  ia  from  8S  to 
95  per  cent.,  and,  as  we  say,  the  sole  question  is  whether 
thifl  efficiency  is  greater  than  that  of  noti.laminulod  ma- 
chine* — in  fact,  so  much  greater  to  warrant  the  extra  oo«t 
in  building,  as  the  shoots  have  to  be  iiiBulatod  and  the 
whole  connected.     The  figure  shows  a  multipolar  machine. 


SAFETY  AND  SAFETY  DEVICES  IN  ELECTRIC 

INSTALLATIONS.- 

8Y  VROV.  RUUU  THOMSON. 

The  development  of  the  eloctriciil  arta,  particularly  in 
tho  direction  of  lighting  and  motive  power  tranamiasion, 
has,  in  iho  past  fow  yeai-B,  bean  very  groaL  It  has  bruu^bt 
with  it  a  demand  for  very  much  work  of  a  novel  character. 


Tho  RMhniftWRki  Dynamo. 


work  to  be  worn  on  the  |)orimn.  Mullere,  miUBffi  warmorsi 
dental  inntrumcnts,  and  cast  braaawork,  such  as  lavatnry 
tans  and  so  forth,  may  bo  atlvantaeeoiuty  coated  with 
cobalt,  tho  arlicles  being  prcpaiod  ant]  Itiiiahed  as  before 
obaervod  precisely  in  the  same  way  aa  in  nickel-plating. 


THE  RECHNIEWSKI  DYNAMO. 


Are  the  ficld-mngneU  laminated  1  is  by  no  maane  an 
infrequent  question  when  talking  about  dynamos.  M. 
Kechniewiiki  believes  in  a  thoroiifi;b  lamination  of  bis  polo- 
piocea,  and  so  would  a  good  many  constructors  if  they 
could  overcome  the  prejudice  against  increased  cost  of 
construction.  A  machine,  and  eapocialiy  a  dynamo,  is  and 
must  h&  a  cumpromiso  between  theory  and  practical  con- 
struction. A  more  perfect  machine  muy  be  unsigned,  but 
it  will  not  pay  to  prixluce  it,  and  to  such  a  perfection  is 
tbe  "efficieucv"  of  the  machine  carried  by  tho  beet 
ooustructors,  iDat  the  uuestiofi  of  "  more  in  accnrd  with 
theory"  is  met  with  tne  reply,  it  won't  pav.  There  is 
little  to  bo  said  of  the  R«chniewksi  ccuicbino,  except 
that    he    usee    taniinale<l    tield-ntagnet  cores    inatead   ol 


as  regajds  the  details  of  plant  and  methods  of  installation. 
It  has  also  etitniLed,  in  many  ciaoe,  elements  of  risk  to  life 
ajid  danger  of  fire.  How  far  these  risks  have  been  or  can 
bo  removal  by  proj)or  attention  to  dotails  and  care  in 
inatallatinn,  has  become  an  important  subject  for  discussion. 
How  farsiich  ri.ik»  have  been  increased  by  reckless  installa- 
tion of  coDdutitors,  by  faulty  materiaU  and  Btipervision,  it 
is  not  oaiy  to  determine.  There  can  be  no  doubts  however, 
that  electricity,  as  an  agent,  in  itself  is  not  Ut  be  charged 
with  bringing  about  the  results  for  which  recklessness 
in  itt  use  is  eafficiotit  to  account.  That,  under  favourable 
conditions  for  discharge  through  a  person's  liody,  eloctric 
cnrrenU  of  comparatively  high  prosBuie  may  injure  or  kill, 
is  not  to  l>e  questioocd  for  a  moment.  I  have  no  sympathy 
with  any  eflort  tending  to  impress  a  false  estimate  of  such 
risks,  or  tending  to  give  the  impression  that  ihcy  are 
absent  when  in  reality  thoy  are  existent  I  have  no  sjm- 
jtathy  with  any  effort  to  exagceinte  such  risks,  ciTorts  which 
have  not  1>een  wanting,  indeed,  as  is  well  known.  The  fire 
risk,  as  well  aa  the  personal  risk,  involved  in  electric  work 
is  prcficnl  in  a  greater  or  less  degree,  in  aocordanoe  with 

*  Paiierra»<lti»rorath«Kaii'iDt]  Slevtrio  Light OunvauttoiiBl  Kaiiiti 

aty. 


the  perfection  of  the  work  of  inttallo-tion  nnd  mamtenance, 
the  proviftiori  of  the  g)ro|i>er  safeguards,  &nd  selection  of  tbe 
bMtooiidilioiiB. 

Thew  are  matters  which  are  every  day  of  growing 
importance  in  all  tbe  electric  industries,  not  cr«Li  bxceptin;; 
telephonic  systAins  and  other  such  work,  which,  if  badly 
ajmnged  &Tta  not  properly  maintained,  ma.y  caime  croeees 
due  to  falling  wires,  etc,,  to  hecome  source*  of  danger, 
trouble,  and  :«niioyance  in  the  diRtribution  of  li^rhtifig  or 
otbor  ciirrente.  There  is  one  fact  which  ie  of  the  greatest 
importance  in  this  connection,  and  it  ia  tbut  aafe  instaiUation 
means,  alio,  good  aerv-ice.  There  c»n  1m  no  question  that 
the  risk  to  life  from  shoclcs.  even  with  ba^l  work,  would  be 
removed  hy  not  uain<;  bij^h-potential  currente,  as  tbey  are 
called,  cither  alternalirg  or  direct.  There  can  be  no  ([HC*. 
tion,  also,  that  a  fhocic  obtained  from  certain  characters  of 
current,  such  as  alternating  current,  is  much  lesa  Bafo  than 
in  the  case  of  contimioim  cmrenta  of  erjiiivalent  pressure-'. 
NevarthelesH,  1  am  just  as  firmly  convincod  that  tho  fire 
vitk  ia  very  much  leu  with  alternating  tbao  with  continuous 
outTontAof  et|mvalenl  potential.  asenminF:  the  work  of  instal- 
lation eqnally  good.  The  fact  thntitisdiniculttosiiRtainan 
are,  or  rather  that  it  is  easy  to  select  conditions  which  will  pre- 
vent area  forming  with  tho  alternating  aystem,  as  comimrod 
with  tbe  continnons-cnrrflnt  systema  of  much  le-is  [totential. 
is  greatly  in  favour  of  tho  former.  Hence  Kwitchee,  fuses, 
ba*!  joints,  ruptured  wirca,  arc  much  Ioeb  Uablo  to  arc  and 
incur  risk  nf  fire  with  alternating  than  with  continuous 
currents.  Would  it  bo  poaaibte  to  work  successfully  using 
only  low-potuntinl  currents  of  either  chaructcr  T  Would  wo 
be  able  to  utilise  water  powers  for  lighting,  without 
employing  prBiMure  of  pot«ntial  auflicient  to  convey  tho 
wergy  to  a  dt8ta.nco  over  a  conductor  of  moderate  or  non- 
prohibitive costl  In  most  cases  we  would  certainly  not  be 
M  able.  Again,  to  utilise  water  frontage  for  cheap  coal 
nipfily,  and  to  employ  compound  condensing  engines,  to 
ensure  small  running  expeneoB  by  massing  the  machinery 
at  one  Rt^^tion,  to  make  use  of  railroad  facilities,  etc.,  in 
■bort,  to  work  under  the  most  advantageous  oiMrativo  and 
Doonoroical  conditioiiH,  we  mnat  convey  electrical  energy  by 
moderately  high  electric  pi'exsures,  ro  as  to  avoid  pronibi- 
tive  loasM  or  prohibitive  cost  of  conducting  wires.  If  over 
oar  great  natural  resources  in  water  powers  are  to  bo 
deveKiped  and  utilised,  it  will  be  by  the  employment  of 
comparatively  great  o1ectric.^l  prossuree  for  conveyance  of 
energy  to  distant  poiota.  If  great  saving  of  cost  of  fuel 
and  other  expenses  in  o^raratinL  one  large  fteam  plant, 
instead  of  a  number  of  separate  plants,  with  their  attendant 
risks,  in  large  cities,  is  an  object  worth  seeking,  it  will  be 
found  in  tbe  oonvoyance  of  electric  energy  at  fairly  high 
pressures.  It  must  not  be  forgotten  in  this  connection 
that,  even  with  very  low-pressnre  currents,  safety  from 
fire  risk  is  only  to  be  securwl  by  ciiroful  constnietion 
and  fiuMnision,  and  that  risk  of  6re  often  involves 
personal  risk.  Subway  and  underground  corwhictors 
bare  caused  manhole  explosions  with  both  low  and 
liigb  potential  currents.  Such  accidents  are  generally 
explained  by  accumulatioria  of  coal  gas  formed  in  the 
manhole,  and  eubseq iieutly  lirfid  by  the  electric  arc  or 
■park  of  a  leak.  ThtK  may  be,  and  probably  is,  sufficient 
explanation,  but  another  may  be  given — tbe  evidence 
d  tbe  possible  correclueas  of  which  I  have  witnessed. 
A  beavy  leak  or  overheating  occurring  at  some  point  of 
tbe  conductors  near  tho  manhole  may  generate  directly 
a  large  volume  of  inflammable  gas  from  the  distilla- 
tion of  asphaltum  or  other  substance  usod  as  an  insu- 
lator; and  thiit  gas,  mixing  with  the  air  of  the  manhole, 
may  be  easily  tired  by  the  hertt  of  an  arc  or  sjiark  sub- 
eeqoont  to  its  production,  and  cause  a  violent  explo- 
■ion.     Tbe  remedy  ia  thorough  and    continuous  venti- 

'  ktion  of  tho  spaces  in  the  manhole  and  subway.  An 
iDstancc  of  a  storagv  buttery  car  being  wrecked  from 
a  similar  cause  is  un  ro.:ord.  In  this  citsu  the  hatt«ry 
ooudaBtors  were  prnhahly  overheated  by  a  short  circuit 
and  filled  tho  compartment  in  which  tb«  batt«Tios  were 
with  inflammable  gsace.  and  the  further  beating  tired  the 
mixture,  tbe  result  being  a  violent  uxploeiou  which  greatly 
damaged  tbe  oar.     Buch  acciderile  always  involve  ftersoiial 

•  risks,  and  are  to  be  prevented  by  simple  means  properly 

[Applied, 


Biit  the  popular  mind  a  so  need  to  gas  explosions  that 
the  ncw8[fiipers  have  only  a  few  lines  to  devote  to  thorn, 
while  an  accident  in  which  an  electric  »hock  is  obtained, 
although    it  has  taken  place  through  disregard  of  some 
simple  procaiLtion,  is  more  than  likely  to  bo  copiously  pro- 
vided with  head  lines  and  harrowing  details.     I  even  Jind 
one  of  the  journals,  whose  name  states  its  scientific  charac- 
ter, attributing  both  the  Lynn  and  Boston  llros  to  clectrid 
wires.     There  is  on  exhibition  at  Lynn,  as  a  curiosity,  the 
oil  etove  which  caused  the  6re,  and  enquiry  into  the  cause 
of  tbe  Boston  Rro  has,  eo  far  as  I  can  learn,  rather  tended 
to  discredit  the  theory  than  to  confirm  it.     Notwithstand- 
ing these  facta,  it  ia  true  that  under  faulty  conditif^na  ol 
lines  or  plant  fires  may  arise,  and  hitherto  have  aritten, 
traceable  directly  to  the  heating  effects  of  electric  currents. 
Perhaps  if  the  accidenta  which  bappcii  servo  to  enforce  the 
fact  that  the  best  work,  the  meet  thorough  provision  for 
emergencies,  and  carefid  consideration  of  details  of  electric 
work  will  be  requisite  to  uecure  proper  safety  in  the  elec- 
trical field  as  in  other  classes  of  work,  their  mission  will  be 
fulfilled.      Severe    and    inconsiderate    as    has    been    the 
dealing    with     the    wire    queation     by    the     authorities 
in  New  York  City,    yet  it   cannot   be   denied   that  the 
condition  of  tho  overhead  oirouits  there  had  been  in  tho 
past  few  years  going  from  very  bad  to  much  worse.     In 
many  cases  considerations  of  safe  working  would  seem  to 
have  been  riogloctod  in  the  competition  for  business.     The 
lines  nf  four  or  five  different  corapiuiiea  competing  in  the 
same  territory  mit^ht  be  found,  tho  result  of  this  condition 
bein^,  without  doubt,  to  enormously  increase  tho  risks. 
There  have  been  hints  of  the  coupling-up  of  dynamos  tn 
series,   and   ao  increasing  tbe  potential  of    lines    already 
worked  H,t  too  high  pressures  in  relation  to  their  condition 
of  insulation,  and   to  tbe  placing  of  the   Iam|M  or  other 
work  supplied  from  such  lines.  Along  with  this  we  find  the 
air  full  of  telephone,  telegraph,  and  signal  wires  of  various 
sorts,  none  too  secure  from  rusting  out  or  breaking.  Many  of 
these  latter  wires  could,  no  doubt,  be  easily  buried  under- 
ground with  advantage  to  the  service,  but  it  is  certain  that 
to  attempt  to  bury  the  electric  light  wires  in  a  hasty,  ill- 
considered  fashion,  merely  for  the  sake  of  getting  rid  of 
overhead  lines,  would  he  productive  of  no  good  results, 
either    in   avoiding   risks   or  bettering    the  service.     Tho 
placing  underground  of  very  many  of  the  wires  now  found 
overhead   in   our  largo  cities  ia,  in  my  opinion,  a  matter 
which  must  come  in  time,  but  it  sboula  bo  done  carefully 
and  grailually,  so  aa  to  secure  the  beat  work.     Meanwhile, 
the  rcorgnriiaation  of  existing  wires,  the  removal  of  unused 
wires  or  redundant  wires,  as  where  two  systems  or  oircuiti 
in  the  same  territory   overlap  while  serving  substanliully 
tho  same  purpose  of  supply,  and  the  use  of  firet-clasa  insula- 
tion on  the  wires  woulu  go  far  to  securing  safe  working  and 
uniformly  good  service.     Besides  all  these  precauttunn,  imd 
outside  of  them,  whenever    the  conditions  are  and  have 
been  favourable  to  safe  installation  of  overhead  or  under- 
ground circuits,  there  are  to  be  found  a  class  of  appliances 
which  are  called  "  safety  devices,"  inasmuch  as  it  is  their 
purpoeo  to  provide  for  abnormal  conditions  and  to  remove 
risl^  which,  with  perfect  working  and  maintenance,  are 
usually  al»ent,  but  may  be  brought  into  cxi.'itence  by  aeci- 
dont  or  unforeseen  defects.     Such  risks  may  be  by  outside 
interference  with  lines,  or  by  lightning,  by  falling  or  poorly- 
constructed  signal  and  other  wires  upon  overhead   wires, 
by  unusual  wind  or  sleet  storms,  by  failures  of  all  kinas, 
as  in  the    working  of   lamps,  switcbe*,  etc.     It   is  here 
that  tho   safety    device    is    found  to    bo    useful.     Such 
devices  are  to  the  electrical  systems  what  check  valves, 
overflows,  trap  and  safety  valvea,  are  to  hydnulic  systems. 
There  is,  uf  course,  no  room  for  doubt  that  if  the  insula- 
tion of  all  [mrts  of  tho  plant,  as  dynamos,  lines,  limps,  etc., 
were  maintained  always  at  its  best,  and  if  the  m&cnanica.l 
strength  of  lines,  hangers,  poles,  etc., could  be  always  relied 
upon,  and,  further,  (f  the  effects  of  lightning  induction  were 
never  present,  there  would  bo  but  little  use  for  any  [lurvly 
electrical   safety   appliances,  such   as  those  for    guarding 
against  leaks  and  diversion.s  of  current.      To  expect  such 
(lerfection  of  conditions  is  to  expect  loo  much.     A  rigid 
system  of  frequent  testing  ean,  however,  go  far  to  anticijKtte 
and  to  discover  the  departures  from  sucb  safe  conditions, 
and    enable   tbe  disturbing   conditions  bo  be  reinoTod 


Nevorlhflless,  there  will  always  remiiiii  opportunity  for 
UiukiUed  or  cArelesa  handling,  so  alluring  the  condition  as 
to  provolto  iroable ;  thero  nnll  always  remain  chancea  ol 
unuiacovered  defects,  chances  of  iulurfeieuce  fiuni  outside. 
The  eftectx  of  ligbtniiig  are  un  importunt  fuxtor  during 
tho  tbuiKlerstorm  souod,  I  am  driven  to  conclude,  there- 
fore, thut  safely  doricos  are,  ami  will  contimio  to  bo,  im- 
portant factors  in  elecli'ic  work.  The  more  thoiouyhly 
thoy  "«  a<lapiod  to  their  intended  functions,  the  greater 
tbosecurity,  and  the  more  extended  theirappticalioii,  That 
■ystcm  of  distribution  will  surely  survive  which,  while 
involving  economy  of  first  cost  and  maintenance,  at  the  tuimc 
time  Mcuree  the  gre&ter  safety  and  embodiea  the  gi'oateat 
flexibility.  I  aasumo,  of  course,  that  the  ruuuuig  economy 
U  pr4utically  good  in  every  case. 

In  tho  very  early  days  of  arc  Ughtiiig  with  a  single 
lamjt  onlv  OD  a  circuit,  the  idea  ot  safety  from  fire  or 
shock  did  not  present  itself.  When  euch  lumps  began 
to  be  ran  in  a  scries  of  eicbt  or  tea,  or  more,  the  need 
of  an  ofBcicnt  cut-out  was  lolt,  so  that  a  defective  lamp 
failing  to  teed  its  carbons  ithould  not  bum  with  a  long 
arc  or  ftnme,  and  so  involve  risk  of  Ere  or  extinguish 
tho  other  lights.  This  need  was  met  iti  187G  by  Lontin, 
who  used  the  shunt  circuit  to  actuate  a  shunting  switch 
around  the  defective  lump.  The  Bnieh  cut-out  followed, 
and  wai  a  decided  improvement  on  Lontin.  Fuller  and 
others  cariy  went  over  the  same  ground.  The  film  cut-out, 
or  shunting  nwitrh,  dejtcnding  on  n  small  thickness  of  a 
hiKb-revisUncu  insulator,  such  as  oiled  pa))or,  to  prevent  ita 
cloHurc,  which  |>ui)cr  lilm  is  overcome  by  the  diflerence  of 
potential  or  pressure  between  the  cacbons  when  a  long  arc 
loniia,  was  brought  out  by  tho  writer,  and  later  the 
"  vacuum  cut-out,"  a  modincation  which  rendered!  the 
device  self-setting  for  repeated  action  if  needed.  It  is 
scarcely  necessary  to  add  thit  spark-catchors  and  enclosing 
globes  with  wire  nottirips  w«rc  early  additions  to  arc  lamps 
to  prevent  smrks  reaching  inflammable  matertnl  near 
by,  and  the  globe  also  in  addition  «orvod  to  diffuse  tho  light 
Curreut  rvguhitore  wore  lulditions  to  arc  machines,  and 
acted  \a  prevent  undue  current,  and  secure  thereby  notonly 
safely,  but  good  service.  The  fact  that  good  service  in 
moat  cases  is  assisted  by  apjil  iuncOB  which  orisuro  the  safety, 
or  is  Bvcri  dependent  on  them,  is  a  fact  which  ought  not  to 
be  lost  sight  of  in  connection  with  tho  general  subject  of 
electrii;  iasUiJIatiori,  The  etuly  itiKtiillatione  for  arc  light  in 
and  out  of  buildings  were  made  with  l>Are  wire  circuits,  and 
it  is  a  gjituif action  to  me  to  recall  in  those  days  of  forgetful- 
iidsa  of  the  bene^te  ooiiferied  by  oleetric  industries, 
and  exaggoratioit  of  the  daugors  of  properly  installed 
plants,  u  case  which  occurred  in  coimectjon  with  one  of 
the  earliest  commercial  plants  of  the  Thomson- Houston 
arc  lights  in  1879.  The  machine  of  about  eight  or  nine 
lights'  caiacily,  with  bare  wire  lines,  was  put  up  in  a 
large  brewery  in  Thiladelphia  ;  two  arc  light*  lighting 
the  stables  in  which  weie  thirty,  or  more,  valuable 
bo  scs.  One  evening  a  fire  started  in  the  hay-lofts  in  the 
storey  above,  and  where  there  were  no  lights  of  any  kind 
UMd,  and  soon  tho  llamo  and  smoke  spread  to  the  stable- 
room  aiul  menaced  the  horses.  The  proprietor  luppeiied 
to  think  to  start  up  the  electric  lights  at  this  juncture. 
Their  brilliant  rays  saved  tho  animals,  which  were  removed 
without  trouble,  and  the  lights  were  kept  burnitig  during 
the  progress  of  the  fire.  Its  spread  was  liniitod  by  the 
othcient  work  of  tho  hre  department.  The  arc  lamp  globes 
were  at  timee  full  of  water,  but  to  ttio  surprise  of  the  fire- 
men the  lights  were  not  extinguished,  but  afasistod  them  in 
their  efforts  very  materiaity, 

Ju)  the  number  of  arc  lights  pUccd  in  a  circuit  grew  the 
necessity  for  thorough  insulation  was  appreciated,  the  elTort 
to  secure  which  fur  arc  lighting  lines  hu  ^e8Ult«^d  in  very 
great  improvemente  being  made  in  the  past  few  vears.  So 
far  as  electric  wu-es  go,  the  best  "  safety  device '  is  a  per- 
feel  insulation.  lu  order  that  this  matter  shall  not  assume 
the  condition  of  a  trial  of  strength  between  armour  and 
armour-piercing,  as  in  naval  a&ira,  with  a  constant  growth 
of  both,  ihi'  :tdvantage  always  being  on  the  side  of  armoiir- 
pioroJDg  or  insuUtioD-pieroing,  I  think  that  etlorla  to  run 
more  than  a  certain  limited  number  ol  arc  lights  in  series 
should  be  discouraged.  Eighty  or  100  lights,  or  even 
more,  have  been  ma  and  could  doubtless  be  run  safely 


under  favourable  conditions,  hut  I  doubt  that  such  ooodi- 
tiotis  can  be  found  in  city  work  ;  the  interfering  actions  are 
too  numerous,  while  tho  maintenance  of  good  eonditiona 
would  be  too  expensive.  Without  auch  good  conditions, 
there  would  be  grave  dangers  involved. 

Il  has  become  a  practice  to  use  inenndescont  lamps  of  low 
resistance  in  aeries  on  arc  light  circuits  or  other  constant' 
current  lines  and  much  useful  work  is  so  accompliiihod. 
Here,  tgaiD,  safety  from  fire  risks  depends  on  certain  nfety 
devicM,  tha  most  important  of  which  ia  tho  ahunt-foroiiag 
device,  when  the  carnon  lamp  conductor  breaks.  A  number 
of  very  simple  and  effective  devices  are  employed  for  this 
shuntmg  action.  Without  such  devices  the  tendency  to 
arcing  woidd  be  very  great.  It  ta  advisable  also  not  to  rely 
on  any  one  device  alone  for  this  purpose,  especially  if  the 
lighte  are  used  indoors.  Here  the  film  cut-outs  may  supple- 
ment the  action  of  a  shunting  device  operated  by  tho  beat 
of  an  arc  set  up  when  the  lamp  carbon  becomes  disciMi- 
tinuoUB.  These  latter  are  the  fusing  cut-outs,  twisted  wire 
cut-outs,  and  others  M-hich  connect  the  lamp  wires  together 
in  the  lamp,  and  so  form  a  complete  shunt.  Other  forms 
exist,  notatiiy  the  thii-d  wire  eut-ont,  acting  by  diversion  of 
current  (torn  tho  arc  to  a  third  or  intermediate  wire  botwecn 
tho  lamp  conductors. 

Am.  in  case  of  the  other  devices  mentioned,  tho  perfection 
of  operation  of  one,  or  a  combination  of  seveml  of  theao 
shunting  contrivances,  conduces  not  only  to  uniform  ser- 
vice but  to  absence  of  risk.  Alisniute  cut-olT  switches  aro 
now  in  commou,  if  not  in  uuivontal,  use  to  cutout  1oO|M  of 
scries  circuits,  and  in  a  measure  may  therefore  be  rcgiirded 
as  safety  devices,  but  not  of  an  intomatic  character.  Out- 
side of  these  facton  ju»t  moutiuiiO'l,  safety  in  such  circuits 
rests  in  iiisulation  and  maintenance,  avoidanao  of  leaks 
or  croBEoa,  pru]>er  placing  of  wires  and  lamp,  avoidaace  of 
partial  contacts  or  partial  ruptures  of  the  current  at 
joinle,  biiidiiig-jiusts,  or  swibchoK.  In  BcrioB  circuits  the 
main  object  is  to  avoid  a  concentration  of,  or  establishment 
of,  large  diU'erences  of  {wtential  at  points  in  the  line  where 
the  currents  find  or  can  find  a  iNith.  In  low  iMtootial 
midliple  arc  systems,  as  used  in  direct  incandescent  work, 
the  object  is  to  avoid  concentration  of  current  at  poiRts 
where  such  current  cannot  lind  a  sulliciently  tow  rosistancd 
path.  Ucnce  there  i^  retpiirwl  cut-ults  for  cuiruul  when 
excessive  in  any  part  of  the  system.  Short  circuits  of  aocj- 
dental  character  must  be  provided  against.  If  the  safe- 
guards nre  not  %mple,  a  mon-  )iot«iit  fire  producer  than  a 
shurlrcircuitcd  section  of  an  exiendud  multiple  arc  system 
is  hard  to  find.  Take  out  your  fuse  wires  and  replace  them 
with  copi»er  wires,  a  practice  instances  of  which  were  not 
dithcult  to  find  in  times  past,  and  a  short  circuit  may 
quickly  heat  a  long  line  of  wire  in  a  building  eo  as  to  «et 
nre  to  the  insulation  n[  the  wire  and  surrounding  wood- 
work. Tho  fusible  wire  cut-out,  if  properly  made  and  used, 
is  an  effective  preventive  of  such  risks,  though  magnetic 
cut-offs  arc  preferred  by  anrao,  though  more  expensive. 
The  magnetic  cut-ofTs,  which  are  simply  open-circuitjng 
switches,  controlled  by  magnets  in  the  branch  or  line  so  as 
to  o|»en  it  on  oxcoaeive  current,  have  tho  advantages  of 
promptness,  avoidance  of  the  scattering  about  of  fused 
raotdl,  and  can  bo  reset  without  any  renewal  of  material, 
so  ditferiug  from  tho  case  of  a  fuse  wire.  Another  risk  in 
such  aysterns  is  that  of  creeping  nf  current  from  main  to 
main  over  moist  surfaces,  or  partial  conductors,  in  amount 
insuffioicat  to  blow  a  fuse,  but  suthcicnt  to  convert  enough 
energy  into  heat  to  set  a  fire.  Good  waterproof  insitlatJon 
of  wires  avoids  this  risk  if  the  insulation  remains  intitct.  1 
consider  the  plan  of  running  the  two  branch  wires,  cxcoiitiog 
the  larger  ones  of  the  syatum,  near  logothor  or  close 
together  as  excellent  in  avoiding  this  risk,  jirovided  the 
wires  are  encased  in  insulation  and  covered  iti,  or  run  in 
B  tube.  In  case  of  a  leak  from  main  to  main,  tho  mure 
qitickly  the  fuses  blow,  tho  better ;  and  the  proximity  of 
the  wires  assists  this  speedy  action,  while  between  the 
wires  there  is  not  at  any  time  enough  combustible  matter 
to  set  a  firo  by  the  short  circuit.  Enclosure  in  a  tube 
etToetually  shuts  ofT  |K)eaibility  of  flame  rsaching  eombua 
tible  mutter  before  the  fuse  blows.  This  docs  not  a|»ply 
to  the  heavier  mains,  capable  of  canying  thousands 
amperes,  so  well  as  it  does  to  the  smaller  tM-aucbes. 

f  Tv  lit  nnU'iiunt), 
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SOME  POINTS  IN  DYNAMO  AND  HOTOR  DESIGN.' 

BY     W.     B.      KS30X,     MtMBKK. 

If  tli«  arnmturo  of  a  mubinc  ia  lougtheood  the  electrical 
work  which  can  be  iwrformoJ  by  it  is  tncreaseil  in  pro[K>r- 
tion.  The  ma^ietuiiig  force  fttid  the  iuiipore-turos  oti  tho 
anuAtiire  remain  the  same,  and  the  forward  and  cross 
inductiuii  Ixiar  to  ea«h  otb&c  the  Kame  ra.tio.  Hero  tho 
electrical  work  for  tho  same  iiumber  of  revolution*  per 
minute  n  jiroportiuiULl  to  tho  weight  ul  the  magnetic  ays- 
t«m,  auU  nithur  more  than  [iruportional  to  tho  total  weight 
The  surface  velooitf  of  the  armature  U  of  courso  unchonKcd. 
Let  all  the  linear  dimetiBions  of  the  niagneLic  syitom  be 
increased  n  times.  Tho  length  of  each  comfxiRent  of  the 
magnetic  drcuit  being  n  tiroes  longer,  the  magnetising;  force 
must  be  n  times  greater  for  the  same  degree  of  caturation, 
the  total  forward  induction  having  n|  times  its  former 
value.  The  copper  on  the  armature  being  n  times  thicker, 
the  ampere-turns  whiob  may  be  c&iTied  to  r<uiie  it  to 
tho  MUM  tsmpenture  will  be  14,  aod  the  output,  therefore, 
attlM  sailM  nunber  of  revolntiona  per  minute,  n%  the 
E.M.F.  being  «'.  K  the  speed  is  inversely  as  the  linear 
dimennions,  the  output  is,  obviously,  n^j.  Now,  i[i  increas- 
ing all  thu  linear  dimonsions — tho  air  gap  in  prujwi-tiun — 
we  have  increased  the  tendency  to  sparking.  The  length» 
of  the  cross  circuits  are  n  times  longer  ;  conseqnontly,  for  ;i 
times  the  amjiere-tunis  on  this  armature,  the  ratio  of 
the  croM  iuductioQ  to  tho  fotwsird  induction  would  be 
as  formerly.  Itut  wo  have  put  on  it  tt\  am]>ere-turne, 
and  the  air  gap  must  thorefore  be  increased  in  the  same 
proportion,  m  onlcr  th^l  tho  tendency  to  «]>arkiiig  may 
M  neatraliaod.  Undor  those  circumatancos  the  magnetising 
force  will  be  greiter  than  11  ;  but,  taking  into  account  the 
increa-sod  air  f,%\i,  and  the  increased  componiuting  ampere- 
turns  on  the  magnets,  the  weight  of  copper  on  these  will 
not  1>o  greater  than  n^ ;  and  this  amount  we  can  alTord  to 
bave  on  a  machino  in  which  the  other  weights  are  in- 
crweod  in  similar  ratiu.  It  apj^atrs,  then,  that  with  dne 
Te^nl  to  the  balance  of  the  magnet  and  armature  fields, 
the  output  is  not  ()uitfi  prnportional  to  the  weight,  if  the 
surface  velocity  of  the  armature  remains  the  same, 
but  that  for  similar  machines  it  increases  as  the  2J 
power  of  the  linear  dimensions.  Of  coiirac,  this  depends 
to  a  great  extent  upon  the  oiiginul  machine.  If  tho  arma- 
ture of  this  is  undcr-luadod,  it  may  bo  (juitc  [*ouibIe  in  the 
lu^er  machine  to  take  Advantage  of  the  condition  that  less 
■paoe  is  taken  by  tho  insidatinn,  and  so  l&iid  it  to  a  greater 
Dttmber  of  ampere  tnrnn  than  n\  \  but  if  thu  balance  of 
fields  is  to  be  the  sHmc  in  each,  n9  representa  the  per- 
missible ration  of  .-imfiore-tiu-ns.  It  wilt  ne  found,  I  think, 
that  where  tho  ontJiut  incrcauras  directly  ma  the  weighty  tho 
■nrface  velocity  of  the  armaltreis  in  tho  latter  machines 
graaler. 

With  those  remarks  1  bring  ttm  somewhat  leiiglby  con- 
tribution to  a  conclusion. 

APPEH0I.X. 

The  following  are  copies  of  the  letters  referred  to  in  the 
text  respecting  the  "  Wood  "  and  "  Spcri-y  "  dynamos  : 

"NcwVwk,  Doc  2, 1389. 


"IharSir,— In  roivlj  toyanr  l«itnr  nf  Ololiw  21,  riwiunttinj^'l&U  of 
meliiim  iiiaita  by  taii  Doni|>»ay.  I  leocl  you  tli«  following:  DilT»ri'u*« 
of  patrtitiaU  itt  toimin&la  •!  mAoliice,  2,640  toILs;  current.  9*6 am 


peril;  rt*ciliilioDs  [Mr  minute,  d7& :  iMctiona  \i\  (^oiiim  vita  tor,  120; 
eoBToIntibu  par  anotion  »f  •niiuturu,  72;  miMa  Brctlou  of  inin  to 
•mature  tiag,  14  nqusra  iiiohc«.  t'olu-pieuce  >r«  boteil  ouuipnlhcallv 
■itb  th*  UtiiatUM;  apukiiu  at  llie  brnalim  in  Fliniiualol  by  the  iu« 
of  an  vxtra  brualL  eonnseteu  to  eatlcotliig  brv^,  vltti  a  wiwrailon  an 
OMBnatator  at  tnm  fin  to  ten  Mctlani,  (lepentllni;  an  tlie  laad,  or, 
is  oth«T  vonla,  a  Miuntar  Z.1A.Y.  lo  rdluM  aiwrk.  1  immt  tpolngite 
le  TBu  for  tbc  iloiay  in  kuawcrtw  jrour  letter,  and  faope  th.it  1  map  Iw 
In  iUuo  lor  you  U>  make  lue  at  daU  aa  intaoiloil. — I  am,  yoora  trul;, 
"  Ch AKLICa  J.  Bouua, 
"  Tbo  New  Ainctiaau  Elwtrioal  Xr«  Light  CompaDy." 

"Oliinwo,  JuneH,  ISSO. 

"  Mr.  W.  B.  Enoh,  Wmc  Hackuey.  N.E.,  Undon. 

"  Dea/  Sir,— Votin  of  October  21x1  aclian^t.     Am  nlntiHl  tonoUon 

Doal«ota,  andia  Rrplrirouiil  lajr  tliM    the  natter  of  n:galation  by 

sLiftinx  llta  bnuhot  I  havn  gooa  into  as  uliaiuttToty,  parhapi,  aa 

aiiyopB  ia  thii  ooaatiy.    I  haw  bad  nnliiuitsd  otpital  at  my  di>po»al. 

*  Punr  teail  before  tba  Initliution  of  Eleotriou  EufpniMn,  Fab. 


and  havi>  matlo  an  adiaiuttn  mtIm  of  •>  pari  mm  fa,  and  oan  aay 

kuuvrtMlf;!!  tliut  it  dtjifenJa  fur  ita  laecen  almoit  »iil«ly  '.i|>«ii  wliat' 
kiiuw  an  the  Lalitac«  brtween   Uib  attualuio  •ml  linld.     Tliut  mlftllt 
iti'ire  jiroiKfly  hr.  ttntied  tlio  ^n^iiondarancc  of  Lli«   iinliirlioii  of  ibo 

litld   ovnt   tliat  or  tlio   bnualUTc In    tlie  TnachinH  yf9 

bailil,  tlie  bninliH  oan  ataad  in  any  jWlioa  Tiom  0  1£.U,K.  to  Full 
tC.M.y.  iritboLit  a  partiele  of  apaiking  ujioii  Lh«  comiuiitator,  tbt 
commutator  wearing  imootli  and  glaiing  ovar  frith  any  ]Mi«iIian  ot , 

"  The  nia>;bine  at  the  pAri*  Exposittooie  a  14iii.  mofhine— that  i«, 
tbc  Dilchor  ilimcnsioa  of  the  amaiure  ii  14ju.  Tbe  actual  Mterior 
JimeD^uu  of  ibe  core  wlieu  ready  for  winding  ia  13|iB. 

"  The  uonikal  «|Joed  of  luauhinea  of  tbu  aise  b  about  1,000  rtvolu- 
tioD».  The  E.H.F.  ol  Hit-  snnatuio  at  iha  brueliet,  b«f«re  fcoiivK 
throoifb  the  fittitt,  U  aboni  620  volu,  with  10  aopena  in  the  flalda. 

"Tue  internal  diineiu  1011  utiht  caxv  ItlOi^io.,  aad  thelen^  of 
Uie  core  U  6Jiii.  Tha  SdciiUUoii  in  mats  ol  oore  la  20^  par  cent. 
Tti.ere  are  72  neclioaii  iu  Ilir  uiiiiiitutatur.  Tbcrc  art  lout  Uyen,  nith 
10  coQvoluliona  in  eadi  layrr,  of  wire  ii]wii  Ibn  annatiito.  From 
thuw  diwonaions  you  can  get  ttio  actual  area  of  iron. 

"  Tlio  field  Ubo^diicrrKlly  oonc«ntiic  nrilk  Um  anualure.anda  good 
lilieral  cloaraiioe  ia  alfowod,  uanaUy  ftbout  ^  of  an  inah  cxtoiar  t^  Ilia 
bandn  of  tho  armaturo.  iwrlui|>a  ^  teu  ui  IJie  caui  of  amall  sia<ihiu<«. 
Yonrs  very  trnly,  "  Klukk  A.  Spxxav." 

Joint  Dmct-»»toy  ok  Mu.  SwixBtrutis'N  Pafek,  "Tasl'viekY  or 

ASMATt'RK  KnAITTION    IN   DlTXAJfOB  ASS  UOTOU,"  Xfb  OK    HR, 

Ikjwn')!  PArKK,  "SoMK  Poiim  IX  Svxaiio  and  Iforoa  Dniox." 
(Auihoriisd  Abaraa.f 

Uefora  tho  coainmnccniant  of  the  disQittsIoa  pn^wr,  lb.  ■••aii 
made  a  few  remark*  on  thu  conxtructioii  of  the  annature  ooree  iii  the 
□iMhine*  HMd  aa  dynaiiioit  and  luotort,  the  tonults  of  erhii^h  arc  ^iv<ia 
nil  dlip  10,  Th*.  Grainitie  and  yacinotli,  ho  uid,  were  baitt  op  of  thin 
iliM>a.  whitst  (lie  BilTgin  had  win  com  nvried  by  lujt-armed  anider*. 
He  tlionght  the  great  dilforeuoe  twtwecn  the  B.M.F.  of  tlio  Utter, 
trliBu  used  aa  dyuauio  aU'l  motor,  might  Im  due  to  tho  iron  vrirea 
haritiK  liM-ii  brought  into  rlactrlo  contact  by  forciog  the  ipidera  in 
tho  riii}pi,  and  tliiia  (-aMaiii).-  pansitli:  ouiTOnta.  Ho  elao  corrected  an 
error  inad?  in  itating  Mr.  KavonsliaVa  mlo  on  alip  12,  where,  liiatead 
of  the  amporr-Wrni  b«inR  34  and  48  tiniM  tho  tre*  of  the  lield- 
inagneta,  36  and  70  tirnr*  Uio  area  of  tha  srutature  oore  ahould  be 
BiilMtiliiUut.  With  refetKncn  to  tbu  tule.  Mr.  Baaou  laid,  Kit  via 
tnif,  then  by  doubling  the  length  of  an  armature  the  load  ml^ht  be 
(Inublod  vrithent  giviDR  riar  tas[MrkinK.  I"  Liaopiuion,  the  ampert- 
lumt  ahould  remain  tho  aama.  Again.  Mr.  KsTeiuliaw'e  mlo  woiild, 
when  applied  to  rirnilat  tiinebinM,  give  tbe  ampen'tuma  on  armilure 
l>roi>ortio»«i  to  tbo.  a^u«r«  of  r*.tial  d*[>th  of  core,  whsreiu  on  eiip  13 
thu  vaa  xhown  to  hr^  projMrtional  to  tlio  riixt  [wviir  of  the  depth. 

VtnS.  AjrrMn  naid  be  lei^v  particularly  iRtorciKtnl  in  Mr.  K«nn'a 
{lajier,  liKaiiiui  il  rontaintxl  «>  inauj-  ex  jiori mental  ioiull«     Referring 
(n  Mr.  Swinbiimr'i  mM)i<>rI  of  LrattviiK  tha  aubject,  ha  dopteG««l  tlie 
uncof  tbo  inmt  "  nioRnrtic  jintentiAl"  where  diSarenoe  of  magneUo 
potontial  wu  meant,     Ho  also  thoii^ht  Mr.  Geaon'a  terai   "working 
ulnntioii,"  nlip  3  and   4,   wu  not   to   be   rocommeodfd,   and   that 
'  workinfT  induction  "  would  h«  much  better.      In  hi*  furtlier  re- 
niarkii,  the  nrofMsor  said  lie  would  conlina  himselt  ehieHy  to  three 
lisadt,  wliioh  Ktie  brought  out  prominonlly  in  «  t«j»r  on  "  Electro- 
inotori."  by  Prof.  l*«nT  and  hiriMoll  in  16aS,  and  nbout   which  oon- 
alderable  dlflareaoe  of  oitiuioii  atill  exirtod.     Tbeae  ware—ftrat,  the 
oiiatenoo  of  uai^etio  Lag  ;  tccond.  the  ■llentfen  of  reeiaUiwo  of  re- 
volving annaturaa  by  Mif. induction  ;  and  third,  motor  conxtruciioii 
for  uilntmiim  weight.     Aa  re^anbi  magnotie  lag.  tkia,  he  aaJd.  ba>l 
oltun    been    deniod,    but  quilo  recently   Prof.    ICiring    had    ihovu 
ihal  Kucli    Iai>  did    occur,   amounting    in    aome    caaoa    to   aoront 
minutoa.       \t  iCb    reference    to    the    iucreaaod    reaiateaM    of    n- 
Tolring     armatnroa     due     to     sqlf-iuduclioa,     ho     thoogUt     aoma 
miaunXonitaodiBR  ctiatad,  for  Mr.  Swiidmnin  in  hi*  paper  can  that 
"  powiT  0AI1  not  lit  lout  by  iwll  iudiiction.     In   thMr  original  paper 
I'cof.  r«iTy  end  himsftlf  had  mi-an  a  (orniula  (or  oalmlating  Ihia  lou 
when  tho  Wuubcs  were  nlaoeiT  At  the  noulral  nnution.  and  Lkla  ttiay 
onnfirtned  experimenlslty.     When,  however,  tlua  condition  la  not  fnf- 
ritlpd  a  madbmaatlon  ia  nstwasary.     If  the  bniahea  aould  bo  placed  nt 
att  abaolnlely  iioD-iparking  poaition  tho  maiatanoa  of  tLe  umatan 
would  not  Im  innifniil  by  rot*tioa,  fer  than  a  aeotion  learee  thebnnli 
•Q<1  is  thrown  into  dnnJt  with  the  proper  enrrtmt  in  it,  and  h«aoe  no 
(uitbor  E.U.y.  ia  naedad  to  bnngtbe  earront  up  to  ita  progier  rain*. 
In  fact,  theenergyuaed  in  atarting  the  current  a  mpptiod  by  the  belt 
wbliiit  tlie  ooU  ia  thort^tlrculted.     llealaoaaid  that  in  a  dynamo  widi 
sparklMS  lead  Ihe  eoll*  *>etween  the  neutral  Unraitd  the  brtiahci  actail  as 
motor  DoQa  nod  aaaitted  the  retntioD  of  the  aiDintim,  wtunaa  in  a  motor 
they  aetaa  dynamo  coila  and  opuooe  the  totstioa.  Before  paeMng  to  tbo 
third  h<«ding  referenoe  wa>  nwao  to  aona  renarks  of  Mr.  tm»  la  tbe 
diKiMion  on  Mr.   A.  T.  Saelt'a  [«per  el  "  Dwign  ot  Heton,"  read 
before  tha  City  (iuiMa  Otil  Studnita'  AaMMlatton  last  jev.  Mr.  Ktaou 
there  Kai<l  that  tho  chief  iiw  of  tlia  aeriea  vtndiiic  in  «ompoimded 
Manclicntcr  dynamo*  wa*  in  coiinteraot  the  dDniagDetiaing  aotian  of 
the  Kmaturo.     To  Uet  thU  cxpcrimenta  had  been  mMl«  on  anoh  a 
niaohine,  and  it  w*b  foiuid  that  ont  of  lO.bOO  ampere-tuma  required 
at  fuU  load,  8,660  were  required  to  oeaipeDkatc  for  b««k  induction 
and  3,100  fnr  lossdna  tOTeetatanoa  d  artnatnrB.    Oommeating  oi>  the 
b<Rt  rnlation  of  iroa  to  oopptr  in  armaturea  (alip  17),   I'rof.  Ayrtnu 
thought  it  a  miataka  to  aaaume  ootutajit  indnotion  in  the  annatiire. 
lor  an  inoreaao  of  oopper  would  mean  ^irmtor  r-icitAtioa-    Taking  tito 
esoitfttion  aa  fixed.  Prof.  Parry  aod  himaolf  had  ahown  (/Voc.  I^hya. 
Sec ,  vuL  ix. ,  p.  320]  that  uwjcimam  output  waa  obtained  whea  tbe  mag- 
n«4io  raaaaUnce  of  tlie  apaee  ooOBpiad  by  eopper  wea  eqoel  to  that  of 
thereatefthetitcuit.  ABre^ardailieiitiMtionwhMhar notnrtthoaMor 
atiuuld  uoc  be  matlo  dilfereni  Ctom  dyruuBoa,  tbe  apeakar  aaid  that  in  an 
luimiach  aarioa  ruutur  tuuaaa  dyuamo  and  u  motor  at  tl»  aaoie  tfaad 
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kit(]«Rrn>nt,  tli«R.M.F.,  n«gl#«tii)K  nolf-inftii^^in,  wu  14  ncr  Mtiit. 
greaUr  M  ■  innlor,  iti'l  -whnn  the  wmiintim  poaiiMfl  rWivt  oi  unlMn- 
duetion  wm  illowed,  «  .iiff(rei3ce  of  10  pei  ppnt.  rtill  raniAinivl.  Th3» 
liBi)  Miic«  bwn  c«ntl(m«(l  i>j  umthVTiug  the  iiKlnction  iti  tbe  fl«1ii- 
nagncU.  loth  whcit  a  citmiit  mis  lout  through  the  ningnot-coUa 
^ODc,  and  tlim  tbiotish  Wli  iui4;iifiU  aiid  iiriuatuTi:,  the  latter  nrolr- 
ing  At  1,400  ror<^luti<>iiB  ai  s  inntcr.  Iii  Ui«  latlor  cwte  th«  iii Jiiction 
W*»  6  piir  c«Dt.  grvftt«r  tbkii  in  the  foinwr.  RKporiinenla  on  the 
cbine(«rlstio(  or  «  ma^Det«  Gfamnift  uaisl  m  a  ft«n«r&tor  and  u  a 
itictor  with  equal  leail  arirl  trail,  tbow  ttial  u  a  dynamo  the  curva 
Talli  u  in  Fig.  IS  ul  Mt.  Kwon'*  pap«r,  whereaa  ax  a  motur  th«  ctin'o 
ruei  with  incKXfc  of  i-itrrrnt.  On  trying  the  MTne  sxpanmetit*  with 
a  Mpantclyeidtcd  A  Oramino.  tht  B.M.P.  M  k  motor  alwayt 
iaorMncd  with  the  ourront  thiooKh  [ho  atmataro.  w&atercr  lbs 
atrangth  of  exciting  ciiircnt  ii*cii,  hut  t*  a  gaiinnttor  the  K.M.F. 
always  dacraued,  and  with  >  weak  b«ld  h«OJima  negilira  when  th« 
■rau-tnrootirrfliit  iD^rMMd.  Id  condosion,  Pnt  Afiton  enntendiKl 
'  tlwt  tb«  ahoTc  eip)«il[neDti^  aa  wel'  a*  Ihom  of  Mr.  BnOQ,  on  the 
Bttnpo  uuchin;.  proved  Mrii«tuti*ely  that  a  relattvclv  powerful  amia' 
bun  tlraigthrnH  ihfl  fitU  i>f  a  mnliir.  and  we&ki?iii  (hat  of  a  Jyiiamo. 
Ifr.  S«T«jtalu>w  uiJ  that  ajwit  from  th«ir  own  menta  Ur.  Svtla- 
Imnia'a  and  Mr,  Kaaon'a  guipen  •■ould  Iw  moit  tiacful  io  protootiD^ 
diaoiinlon  on  th«  oatu»i  ol  i|varklag.  Ai  rej^arda  Hr.  Evoii'a  exprea- 
■loo  lor  tba  aiupere-iuma  whicii  in&y  he  narrivil  oc  au  armaCura,  hs 
eould  not  nay  taat  it  hntd  giHid  Im  ]>rActii-D.  Ha  himatir  hsd  (izimcf- 
tnODttKt  a  xoml  i!c»l  oa  the  Mii>>ji<ct.  anil  the  rMultxawmoJ  to  |ioiijt  to 
the  fiKt  llint  for  all  mitt  and  ihams  of  wcll-^MiKiiiid  mtchinM,  their 
behaviour  at  tha  bnutiirt  voula  bt  tcit  aimilar  vhen  the  ratio 
between  the  ampre-tunu  and  thf  tntat  indiictjon  in  the  artnatiirc  wa* 
the  Mme.  Thic  he  gave  not  aa  a  law,  liiit  aa  a  rtAiiIt  of  hia  own 
MparieoM.  That  •x[Krrii'ii';A,  hotrcrer,  ilid  not  sgrve  with  that  of  Mr. 
EuoD.  One  inacluii*.  inodo  for  '1.0O0  waits,  on  whirl)  lin  hn<f  maile 
many  •xpcrimeDta,  bad  a  rety  siiiall  dutancn  bttweca  the  polo-piccos 
&Dd  aimatnni  oore,  aad  the  pole>p[«oes  wete  ra^iicr  dnao  t«Kether. 
After  teatiog  it  tuidac  iImm  conditiona  up  to  6.000  or  7,000  watta,  he 
tried  it  nilh  tho  fieli  bored  muah  Itrgmr  aa<]  aliw  witli  the  polea  out 
off  until  the;  smhraMd  an  angle  of  SOdeg.  Under  ell  theae  eondltioni 
th«  maxiniuui  Bmp«>te-tui'ite  it  troiiUI  uarry  wiihuuC  §[iarlclni;  appeared 
to  be  tliu  aauK',  iho  armaturw  imhioLiou  beiug  kept  tuustaul,  Tliii 
mauhiue  wu  utt<rwardi  waiiiid  with  a  ilntin  ainiature  and  h«  bed 
hiiill  tno  uthcr  tytiui  a(  mai.'htiio-i  with  tha  sami-  area  of  annaturo 
Mrs,  both  of  which  carried  the  aanio  ampere  tanis. 


Ampere - 

Dyoamo. 

Kilowatts, 

hit  ElMon's 
ooelfieieut. 

tnriiH 

Armatiii^ 

MToaraa. 

Armature. 

16 

40,000 

31 

2.  Under  type  ... 

16 

60,000 

32  6 

Oratntne. 

5.  Oramiuo    field 

16 

70  000 

28'6 

4.  Uiidtir  ty]ie    ... 

6-5 

J6.0O0 

72 

6S 

62.000 

67 

6  6 

75,000 

(ri 

'Diam. 

Ti          ■•      1 

46 

151,000 

61 

46 

220,000 

60 

Tha  above  table  showi  Mr.  Eaaan'e ooeffieien  t  forthoae  thnwrnaohinna, 
AwurdiuK  I«  Mr.  Kssoa  No.  4  iibouhl  hxve  canind  double  tho  atnpero- 
tiitiiN  on  Ko.  6,  hul  iM  a  matter  at  fact  No.  6  sparked  decidedly  the 
IcMt.  No.  &  naa  built  when  eojigrar  was  vnry  exponeive,  and  was  In 
all  ottior  (vapccta  the  sanio  a*  No.  7,  cuccptin^  that  it  bad  a  Urge 
anuatiiro,  large  jioW  eurface,  and  a  very  short  aii  tpsM.  Both 
msrhinca  war*  spatUass,  bnt  hegen  to  apark  at  abivm  SO  per  cant, 
thote  full  load.  Nos.  1,2,  and  3  wore  ol  entirely  different  doaisu, 
■gie«lu{;  only  In  the  area  of  aruittura  ooie.  They  all  bebaeedin 
•xactty  the  auno  way  at  the  hnuliea  when  norlctnu  with  tlie 
taiRG  uiimbor  of  einmrft-turna  on  the  armature.  All  Llie 
eight  niachinea  ■parked  a  gnnd  <lea1  with  50  {mr  RonL.  mnru 
loM  tlian  that  {(iTcEi  in  the  table.  Mr.  ^utoa  h»J  uid  that  if  the 
tugth  of  the  armxtUTi!  wai  increoaed  the  ant  pert -tn  ma  mnit  be  lcc[>t 
tonatant.  In  reply  to  thiH.  Mr.  ilnvoiiiihaw  laiJ  ho  built  all  hii 
niBcMiirs  in  ai'ta  ol  throo,  Uiu  only  ditraranco  Imtwi'^n  llin  Urj^oxt  and 
iniallMt  of  each  a^t  being  in  tho  Inngth  of  tlio  armatiiri>  and  magnet 
GoivB,  and  the  aiupore-tunia  on  the  armature  wore  increasod  in  the 
MmepraportioD.  la  Qramma  armatarea  the  output  waa  limited  by 
•pat-kiiiKi  but  with  drum*  it  waa  timiteil  by  lii>atiiiK>  f"'r  Ibe  onincro- 
tona  which  ooQld  be  carried  by  the  Utt«r  weiu  at  lea^l  doiiUIe  thona 
of  the  former.  Sjicaking  of  n)ai^ic>tic<  l-eakaffn,  Ur.  RavoQehaw  eaid 
inoft  engineen  ■ecnwl  to  think  it  iiijpoaslblo  to  cali-'uktu  it  with 
oortAtDty,  bnt  (Ilia  waa  anoneoui,  for  he  had  been  in  Uiv  habit  of 
Mlonlsung  the  lealuts-e  frutii  the  drawings  for  aome  yuaia  iiaat,  and 
ileran  vblalued  accurate  reaulb.  Thi*  ia  iinjKirUnt,  aa  be  fiuihi  that 
the  fenkap!  may  be  im  liiKh  as  45  per  cuut  and  ui  low  aa  20  per  cent. 
Hr.  Kkpp  ttatei)  that  the  two  papon  nndor  diH^naaioii  would  form 
rerv  im|>otiaDt  laDdmarka  in  the  davolopmeut  ot  tliu  dynamo,  and 
iiaia  tlia  subjeu'la  liealcd  in  tlictu  hail  lioen  brought  into  piouilneuM 
by  the  uau  of  largu  mocliiiiea.  Acconling  to  Mr.  .Swittburue,  tlii) 
limiLiiig  diameter  of  ammturta  in  twa-)>cile  marhincn  waa  abinit 
40ccatinictra,  but  ho  (Hr.  KBpp)h«d,  by  lacroaiiDf!  the  diraeaiioni 
of  all  the  i>ait*  proportionately,  made  d]^au>oit  with  &0-c«Qtiinctre 
armalnr«*,  and  oihor*  had  gone  (till  higher.  Ileferring  tA  formula 
(2)  in  Mr.  Swinbiirne'a  pajier,  lin  a^ki^d  wlidtlmt  the  coelMcienl,  M,  van 
eorrect,  rornsgiwn.  thn  Inngth  nf  thr  armature  was  not  taken  iiiLo 
■OCOUDt.  His  own  experience  zare  coel^cinnlsTaryiug  from  012  to 
OiS  liutotd  tt tmm  006  to  0-086.  He  also  fouuif  that  the  Diagaetic 
leakagt  nHatanco  in  Engliah  ine*nire  for  two-|Ml«  dyoamoi  of  tha 

upright  tj-pe  wu  ejcpreawd  bv  ths  formola  — r— =  and    lor  tho  iu- 
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Torted  type  by  — 7:^:=:  where  /  and  d  are  the  kngtli  at>d  diameMr  of 

^  Id 
tho  arraaluro  in  jnuhnx.  Ai  reganle  reraralnR  pole '  plaoM, 
ho  raid  that  they  wero  hrouKht  oat  aliout  ure  yean  ago 
by  Mother.  Coming  to  Mr.  Eiaon'i  paper.  Mr,  Kapp  wiahcd 
to  add  one  dcricc  for  equalising  ibe  tield  in  lioglc  ■  laigMt 
mechiuct  which  had  buen  oluiltl^d  from  tho  iatereeting  oeUcotion  cm 
nlipn  4  ami  ."5.  Thi*  ti«»io*  fonsi*t«  in  making  the  nppar  horna  to 
Fig.  7  racLcr  longer  than  the  lower  onm.  As  rogards  the  ratio  of 
armature  to  fteld-aeelioa  dealt  with  on  tlips  6  and  7,  he  thO'iight  tho 
rtmarki  Chore  made  were  only  appUcablo  to  badly -deiignad  machlnea, 
for  in  good  dynamoa  there  wiu  no  room  for  auoh  radical  changea.  Tho 
agreement  ofMr.  Emoh'.i  coeaidi.>uta  In  Table  11.,  he  asid,  waa  rathet 
surprieing  at  first  aigbl,  but  on  o^aii.luing  tliv  lurtnuU  it  may  be  eeen 
to  bo  Mjnivaleut  tn  >aymg  that  tho  maximum  aiv|>M«.Iumi  on  an 
armature  way  be  propurliorial  to  ibe  aiuiiaie- turns  on  the  fiHld-mag- 
nnta  required  to  produeo  a  given  iaduoliun  in  the  armature,  a  not 
unnatural  concliisian.  lli'«  own  opinion  waa  that  both  Mr.  Eaton  and 
Mr.  Rarontliaw  loaded  thoir  rna>-hinee  loo  heavily.  At  a  rough  rule 
befoua^  that  thoexpTeaaion  aiiipcre-tumi  on  armature =1,000 (d-S). 
wbare  <f  is  the  diameter  in  inches,  agreed  very  well  with  hia 
pifactice.  He  cordially  endoraed  Mr.  Eaenn's  i^marki  on  the  small 
rise  of  temperatare  allowed  by  thn  Aklmirally,  for  a  naa 
lldcg.  C.  meant  eDormoUB  maobinos  for  their  output.  On  tho 
other  hand,  he  nsaally  allowed  more  cooling  mrface  than  Mr, 
Baaon,  hia  nile  holng  l'£  and  25  sciuare  idoboa  per  watt 
wasted  in  armature  and  magaeU  teepeociTely.  Refeniug  to  the 
rvlatiou  between  size  and  out|>ul,  Ur,  Eap|i  thought  the  ozpotiont  SJ 
gie^n  by  Mr,  F.i^n  wa«  rath«r  low,  for  from  actual  tmca  on  maohinaa 
with  armatures  virying  froin  7in.  (o  ISio.  in  diameter  he  fonnd  that 
for  Clramme  wuidlug  the  output  ruled  Croiui^''  to  cf'^asd  fer  diuina 
ftoniff  *  to  ip-'. 

Bir.  FarqntuuvoB  aoir!  lie  thought  the  Ad.-iiiralty  rule  for  limit- 
ing rinc  «(  leniptirnturi:  ha-il  bero  misundcmtoad,  and  tn  Ur.  Eaaon'e 
paper  it  nas  wroazly  atated,  for  the  rise  permitted  wa<  30deg.  F. 
and  not  lldiip.  C.  i-lie  niothiHl  of  testing  aiiopted  by  tha  Adrairalty 
wa^i  to  talte  tnn  temneraturc  outtido  the  inatilation  immediately  the 
utiohine  wuslopiMK].  Thvi  temperature  was  by  no  means  the  tame  aa 
thai  withiii  the  (conductor,  for  he  had  known  the  ontsiile  temjimraturo 
to  rise  for  20  minulm  after  the  moohine  was  stopped.  Keeping  Una 
fact  in  view,  together  wUli  Uia  long  continuous  ruiu  (loiuetimea 
aiii<:iintiiiK  to24  days  and  nights)  to  which  ahip-lightiae  dynaBtoe 
may  U;  tidijectivl,  h<i  thotigbt  tbu  .libiiiralty  were  justified  in  filing 
tho  limiting  tomp<>r«ture  low  enough  to  be  nfe  for  all  machine*.  Aa 
a  proof  that  the  nils  was  not  Impraoiloable,  he  montlaaed  that  all  of 
12  tiiauhlnoa  already  delivered  (tii*  year  ware  wall  within  the  limit 
allowed. 

Mr.  A.  T.  ftaell,  tiptaklu^  of  maabiuMi  run  aa  dynamoa  and  as 
motor),  said  be  alwaya  found  it  [loesible  to  g-t  a  greatiT  output  at  a 
giren  ajiced  when  1  iinuiiig  as  a  naotor,  and  that  the  trail  a4  a  motor 
wai  alwaya  lean  tliau  the  luad  aa  a  dynamo.  lu  (act.  with  luoleta 
UHud  for  tramcara  tbuy  worked  witlioitl  load  and  run  in  uitUui  direotion 
with  the  same  pair  of  brushea.  Another  point  in  which  moton 
differed  from  dyiiamoa  waa  the  poaaibility  of  using  vory  thick  bnuhea 
with  advautoge  ia  tho  lormer,  whcroai  io  tbo  latter euoh  a  pro«eediog 
proved  diaaatrous.  ThNe  dilToronco*  seemed  te  him  to  show  that  tha 
magnetic  distributions  in  gonarators  and  motors  are  not  thn  same,  and 
that  in  dynamos  tha  field  was  more  atraggling  and  subjoct  to  greater 
dlHonion.  Ksferrine  to  Mr.  Etson't  foimiiU  for  the  IokUd^  ofarmt- 
turps,  Mr.  SncU  said  he  had  tested  it  on  macMnea  with  which  he  was 
acijnaintcd,  and,  although  ho  found  a  certain  agreumeut,  this  was  by  no 
uitaua  ao  doao  as  the  numbers  given  in  the  paper.  He  liiioself  ud 
l^Mju  iu  Ibe  bsbit  of  ixtiua  tku  luriuuila, 

Eiectiiwil  hoiie-i>ower=IdnE. 

wliera  I  and  <i  are  the  lougtli  and  diaiuetair  of  the  aruiature,  ti  tho 
•peed,  and  K  a  oonbtaut,  and  tbtt  gat*e  cLoee  approxiiuatiooa  where 
the  armatureo  hava  the  same  proporlioni.  Alhiding  to  rise  of  tern 
perature  lu  large  iQa>chtnos  after  tong  runa,  hu  mentioned  thet  in  aoiue 
iuAebine<(  dctkiguod  to  wurK  betwoundO  li.p.  and  100  h. p.  ihia auiouutod 
la  50<U^g.  P..  tha  tciiipciature  being  taken  on  the  wire  on  the  inside 
of  the  cylindec  armaturc-i. 
The  diaouuiou  was  then  Mljoumed  to  the  13th  itist. 


< 


At  the  mmtiiig  on  tho  I3t1i  insL  Prof.  Ajrrton  nxhiliitenl  onrvoa 
repreaentiug  roaulte  ef  oxperimentn  on  the  Gmame  magneto  and 
Uramnio  dynamo  when  run  m  motore  and  genera t^m,  which  ho 
deaeribnl  on  the  27th  ull.  Another  curve  ahewoit  nimilar  remlta 
ulitJiini»l  with  a  Maiiehcsler  dynamo  scparaColy  eieiteil  with  halt  itN 
normal  rurTent-  In  thit  ma<'liino,  run  as  a  generator  with  a  lead  ol 
llileg.,  the  S.M.F.  decreases  with  increase  of  current  in  tfae  anoature, 
whereas  when  nin  u  a  motor  with  a  trail  of  lldeg.  the  K.M.P.  iImb 
under  tho  same  eenditions,  from  these  obaorvatioua  ho  conolnded 
that  Mr.  Swinburne  and  Mr.  Ksaon  wer*  wK>ng  iu  taying  that  the 
baalc  K,  M,F,  in  a  motor  v'onld  not  be  greater  than  the  forward  E.U.F. 
in  a  dynamo  working  nndet  the  same  couditions  as  to  spead  anil 
ourient.  The  secret  of  oblaining  this  inareas»d  E.M.F.  tn  motore 
waa,  ho  belicvnl.  the  i^mptoymonl  of  a  relatively  inuerrnl  armatures 

llr.  Wlllkiia,  rrfetrijig  to  Ur,  Eaaou's  rtiuatKH  on  aUp  4  relaiiug 
to  the  magiielic  pull  ou  ariuaturee  of  UQgiD-ma«iict  ma':Uiiiea,  aaiil  the 
inverteil  type  there  deaori bed  (Pig.  5]  wat  Lhu  worst  thnt  oould  be 
adopted,  for  by  employing  those  of  the  upright  typo  tFig.  4)  the  mag- 
neliQ  pull  could  be  caused  to  auppott  the  weight  of  the  amatnre,  and 
the  euppoaod  defect  converted  into  a  diitinc^t  advantage.  Speakliis  ol 
the  Admiralty  tem^ratUTe  limit  oriticiaod  by  Mr.  Enon  and  Ur. 
Ktpp,  hu  .iai<!  that  in  tettiiig  tlie  combined  elAuoncy  of  enginee  and 
diieetdiivtn  dynamos  they  had,  with  inftohinea  that  nw  oool, 
obtaiiied  84  ot  w  per  cent,  of  the  indietted  hnrw-pow^r  tviiUble  at 
the  dynamo  tonuinala,     Qa  the  other  hand,  ma>uhill<»  Ihnl  get  t^ot 
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ncTir  TioMvd  mora  than  70  per  cent.  WbiEat  agreeing  with  the 
A^mireltj  tbit  th*  rlas  of  tamperatare  allnwable  a'louM  m  amtll,  lie 
ffl>}«ct«d  to  tkc  niethod  of  tolcing  tlie  tEmppratnro  ;  (his  mrthoit  he 
chanctexiK'l  aa  b«ing  mnn  a  trat  of  the  heat  ctondiirtiTitj  of  the  to- 
anUtion  and  therni'>iiictor  than  of  tho  tdiipcritur'i  of  the  machina. 
Mef.  F*rbe«  aairf  lioth  author*  had  tonf^hiNi  upon  rety  important 

Cjnta  which  had  Hfil  hni-n  pr»vin\i[Iy  dtii-nimpii  in  piihlic.  As  r'piMe 
r,  Swinhurnfi'j  i>aiK>r,  h«  •■ai't  noii  mathiiniatir'*!  r«aiUrs  should  not 
accept  uDrwarTwUy  all  the  ooncluaiona  th«ra  arrivad  at.  for  aoiiie  of 
tiiBin  arc  ad  mil  toll  v  liaaMloa  approxEinatlona  aud  uauaiptioua  which 
arc  uot  alwayi  fuItiTl»d  Lo  |iraoiIu.|  NevortheWaa.  he  oonal-leml  the 
trcatme[it  ■  itltiji  in  th*  n({!it  diiu^tiao.  B«  Multl  not  aooept  Mr. 
SwiatiiiMi*'*  «Ul*m«(il  thut  »"lrinilin'lii>ii  prfifnU  w»»te  of  power,  for 
all  nfiiirlciitg  ia  due  to  ^ciriiiiltiptiou,  anil  con»qiieii'.ly  it  caunii  a 
waat«  Gf  power.  Another  point  abuat  vhich  he  hui  ({rav«  doubti  waa 
thv  rfllcacy  of  ihe  oiclhoil  of  IliroiUiiiK  crim  induction  Hhawu  iii  Kigi. 
3  and  4.  Hia  own  (frol.  Futtiea)  Djunioii  iraji  that  niinh  iiiotlmila 
woold  teud  to  cviKMDlrate  the  Iiii«a  alwut  B  and  D.  whilst  the  fittd 
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at  A  and  C  woold  b«  niUtively  wuk.  H«  a1«e  thoiittbt  ihat  hj 
jiartly  fillini!  ur  iha  apara  at  E  a  Kraater  indnction  thrmigh  T;h» 
annalnre  would  he  onuined.  Rerenlng  to  reT«ralnf:  pole-jiieuBs 
4«ecribed  on  ali|M  B  and  Et,  he  thouKlit  thcnu  iiiKoiiioua,  but  upun  to 
HnaidorabU  obj«oti<>D,  and  bcii«v«d  olhisr  and  Wttor  maana  uf  pie- 
venttiw  >p«rkLtig  would  Tm)  devised.  Condng  to  Mr,  Eastn'e  papr, 
lia  ■datha  rsnarlu  on  alip  2  r*ti>«clin^  the  utilllj' and  a^cura/ry  of 
flalcnhtiiig  thr  wasto  l^»ld  wvre  directly  oppoMd  to  lib  own  upiiilun 
on  the  iODje^t.  and  alio  tu  the  «iiieri«ui:a  or  Mr.  Kavvnshaw.  This 
pointi  be  iDOUglit,  uava  a  guod  iuataucg  of  liuw  aoiiie  n-'U-diwiKUated 
pracllol  uidu"  u^«at  to  (pand  the  Itvr  liutim  uecaaaaiy  lo  oaloillatc 
tha  waat«  iield  and  prefpr  ipcnJirig  a  moutli'i  latiuiir  in  makiaff  a 
macbin*,  with  alllttatttn<IaDt»]ipi^cia*,  in  at\tt  t«  obtaiu  rippriineut. 
tX\j  re lulta' which  c^uulil  hnvii  bneu  rl^adlly  ilurlved  by  (>ali<iiUtLOU.  frof. 
7orbaa  coagratulatnd  Ur.  Kuou  on  cUp  many  uiimritneiital  reauitt 
linn  fn  kin  l>ap«r,  and  i>a  tlm  valuablv  and  i  uteres tin);  way  in  which 
JM  had  treated  lliii  lulijnst  of  lau  by  liyntorrai.!,  illiistiatoil  by  Fig.  14. 
and  tb«  dUtorlioa  of  tlic  Sold  prDdiLi:fd  by  thv  armatu.ro  aurreot.  Itia 
own  ainariatiM  Wth  non-ooiainutatioft  dynanioi  had  LroogKt  the 
latt«r  piieDam»noii  pramtn«iitly  bfif^iw  him,  for  li«  hai!  found  ihe 
£.lf.F.  at  full  luod  tu  Ih>  aljuut  half  ita  value  at  no  luad.  Thia  hn 
attriburtd  to  the  fact  that  a  given  dodiagiiatliiiiK  forne  prodiicaii  a 
Biucli  groBtcr  eliBtiKi--  i^f  iiidu!;li'i>n  than  Ihat  produced  liy  an  equal 
maKnetuuiK  ron:a  whnn  the  iron  ia  nni  naiuratol.  RdlcrrtD);  to  tlit 
tloaJa  oanicd  by  arcnnluici  (aliTi  10)  h«  cooaidami  that  tbo  liioit 
'  ■heold  not  b«  fixed  by  apaiking,  tmt  rather  by  (]UMt)ant  of  beating 
and  t- (fid envy.  Armnturaa  de»ijjned  on  the  Ia!t«r  line*  iLouIJ  Ihon 
be  Biawiiied  by  tbu  light  of  Mr.  Esson's  form-ula.  ami  if  they  do  ntt 
aatiafy  the  aon-.i]mrkiiiK  roiiilitinii  miiat  tid  ni'Oiiifii-d  a<catdin;(ly. 

Mr.  Stnrdtty  raKrctled  thui  Mr,  Sniiilnirnr'n  |ia{«r  iran  not  printed 

ao  lully  at  ii  naa  icail,      lie  did  not  aKTCC  with  I'rof.  f'^ibci  ai  to   the 

Teault  of  rcdudiiA  or<i»%  iiidiii:tioD  by   il)«  methodt  shown  in  Figa.  i 

•ad  4of  Mr.  }>wiiibufn«'i  paper  ;  in  fact,  hi  <Loi)iider«d  tha  plan  quit* 

natural,  and  it  waa   vary  ciTei;tivo  in   well-draiKcnd    machinM.     Ha 

thouffhl  ttiat  «iibai(liary  or  mrctaitiK  poI«-|iie<!oa  would  not  hi  practioal 

and  that  «j>aikiii^ia|crncrBJIy  due  (o  ororloadinft ;  a  Inciter  plan  of 

fnreotiDKaparkini,'  wnidd  be  to  utiliaa  the  •dditlona]  length  ofarma- 

lur«  whicn   the   p«U'pie««a  leijuira,  for  l«Dgth«niiig  the  main  core, 

Cher«by  r<<lueing  ovcrfoading. 

Kr.  SwlabiuBa  bare  jioiDied  out  that  tba  davicat  were  rot  mervly 

,  to  pnTDiit  iparking  but  to  reduce  tlie  back  turna,  thns  lUmiDiUiiiiif 

>or  rendirring  ntLiteceMary  the  aeriet  windinc  od  maohlaea  for  oonitant 

E.M.F. 

Kr.  Merday  (cuutiiioinj;)  raforrad  lo"4iuall  air  aiiaue  djnatuoB '' 
(*lip  12,1,  and  aaid  Hr.  Swiubuiiie  wa«  oui;«  a  gnat  advocate 
fti  anch  -eiaehinaa  as  w«ll  aa  ol  "  larg*  output  dynaisoa."  How- 
^•Trr,  aa  far  aa  he  waa  amre,  no  gtt*X  prograaa  had  been 
made  with  either  variety,  for  makera  aeeiu  to  have  uoine  baoh 
to  machiucs  haviuu  iiiodara[«  air  npaoaa  and  of  raoilarata  outjiut. 
^Spaakitig  ol  "hignUiuion  oousUnt-oorreiit  dyuanim, "  he  aaid 
Dj  duEcultiw  wue  uitt  nitli  iti  amooth  comniiitator  macliinaa 
'ta  Tarring  l'>»d.  The  Brush  machioe  hut  been  toad 
tt>«OUna,  but  it  would  not  «x«it*  at  amatl  load',  and  at  larfce 
itltllatfiedrotuuL  The  auppoaition  aa  to  tlia  e«uae  of  txoeaaiva 
Itesting  o(  the  Irailuig  horn  jpren  ou  iliii  13  waa  not  aatiitarlory,  lor 
Ifae  aaina  coraer  hoati  if  the  maohine  be  run  ai  a  motor,  only  not 
|iiitoaa  mueh.  The  cfTcct  U  probably  ilua  to  tho  maznetic  ttifta  fbom 
I  Feciaotti  projeotioDa,     la  duoaeatng  metitoda  ot  ntoaauring  totn- 


jwratureofmaobtnM.  he  utd  tbiawait  tnmvtiTnMilonqby  aeaaiiring  the 
iMiatanraof  Che  armature  whan  hot.  but  thi)  wsaaottobe  relied  upao, 
for,  owing  to  expioiion  and  conuquent  Ghange  «!  contact  raalat- 
nnoe  at  the  >oIder«d  juinta,  tho  reaiatance  hot  might  be  loit  than  when 
cold.  Kefcrriug  to  Frot<  Ayrton'a  retuaclta  ou  the  oonatruction  of 
"  lij^ht-wftifiht  tiiotora."  Mr.  MorJey  aaid  auoh  machiaee  were  like 
"  targa^oiitptit  dyninioa,"  in  not  bein)^  anooeMful  In  praciioe.  He 
then  rvad  ibatra>.'U  from  Prod.  Ayitoaand  Ferrr'a  paper  on  "  IClectre- 
motora,"  Ha.,  which,  lii  hlaoptulon,  had  retarded  mther  than  advanced 
motor  daiigu.  He  contended  that  both  in  dynamic  and  motor*  an 
anuatura  which  pioduccii  no  aiipreciable  field  ia  the  beiL  Aa  reKardg 
"  maeuetir  Wg,'  \>t  aaid  that  any  lach  lag  of  pracltoal  iinporcaE«« 
would  prevent  E.M.F.  hring  piopfrtt>jniiI  to  ■|>e«il.  Uiperimonta  oa 
a  Victoria  Brush  machine  ihowed  that  rrnia  200  to  1,200  rtvolutiona 
per  BiiiiutB  Ihe  E.M.K.  curve  waa  a  ilraifiht  line  in  apito  of  oddy- 
curreuta,  which  increaaa  ai  the  woare  ol  tbo  ijieed. 

FtoC  Ayrten  hern  temarkcd  that  Dr.  Tliorii]ann.  who  agrcoa  with 
Mr.  Mordcy  aa  la  tho  noncxintcnceorniBgnotic  lag,  «nlire1y  diaagnwa 
vilh  him  on  th«  ^ueftion  of  S.M.F.  being  proportional  lo  ep^eiJ. 

■tr.  Herdey,  in  raoly.  asid  he  wai  not  aiitworaMn  for  Dr.  Thanip* 
■on'a  itatamenti.  but  hn  was  ignite  nura  that  in  wnlVmad*  tna«hinea  ho 
had  ttatfiil  thr  K.M.F.  waa  nmctly  pmponiotial  In  e[hi«>J. 

Mr.  Bajmn  ciarjitioiiad  tha  accuracy  of  Mr.  i^winbarne'i  vi^w  of  the 
action  of  coil*  ihort- circuited  by  the  bniahei  giveu  on  alip  11.  and 
thought  the  Tarioiia  gtatanienti  were  not  coBslabent.  Tho  roal  affect 
wai  a  ditniBaiion  of  the  induotion  in  djnaiiioi  and  au  incrwaae  in 
tnoton.  He  had  made  many  rxpiHuiiinti  on  the  aubjoci,  aliil  itivuriably 
found  that  lor  a  givm  kjiwd  and  currvnl  tha  E,  H.r.  of  a  ma«hin»  run 
aa  a  motor  waji  greater  than  when  Died  aa  a  dyoamo,  and  tlia  larae 
thing  ia  shown  with  one  solitary  eiceptlon  in  Table  IV.  of  Mr, 
Eeaon'a  paper,  LainiDating  the  coru  has  tne  effect  of  deereeainjt  tha 
divtrgenco.  One  aerioua  causu  of  goarkiug  which  had  not  been  re'erred 
to  in  either  pa}'*<i  was  the  waut  of  accuracy  in  uiikiug  all  die  euolioaa 
and  comimitator  bare  exactly  alika,  and  apacing  them  with  rigoroua 
exactneaa  round  the  anuaturu.  In  hi&  oplitt<>D  nothinfr  short  of  tha 
aoourecy  oblaitied  liy  engineers  in  cutting  wh»elii  woald  elfn'tually 
overcome  S|]ar king.  Neglect  of  luch  precaution  caunes  vanttiun  in 
tbo  noU'Sjtarkliig  iiodition,  thermult  of  which  may  aoinecimei  bo  aeen 
in  8ou<'  negMiiMitB  beiug  uiarkud  whilat  the  other  remain  perfect. 

Hr.  OrM&ptOD  »id  he  winhsd  to  l>riiig  forward  a  lew  noveltiee  not 

memiontd  lu  either  of   the   raliiable  pajien  onder  dhcuuion,   for 

although  thosij  papers  deal    with   lamy   mtureatrng   and    Liisjnrtant 

poinla  in  dyiiamu  deuifU,  they  do  not  nay  liiiw  tha  be&t  iiiic^iinei  of 

the  day  are  lieing  made.     Several  firnia—notaoly  Me'i^ra.  ^iemauv'— he 

Biid  Were  luruiug  out  dynainoa  having  cffioieiicioa  uixli'caint  of  aareral 

yearn  ago,     Tb«  reaulta  uivutioncd  by  Ur.  WiUaus,  for  cxaoijil*,  of  a 

COtii  bioed  engine  and  dynamo  aficiaticy  of  84  or  85  per  cent,  ihowed 

that  tha  oouiniercial  elficieucy  of  tbu  dynamo  muat.  he  ijnita  93  per 

MUt,     Thecauie  of  the  higli  ligitre,  ho  believi»l.  waa  to  be  lound  in  tha 

much  a  blued  Admiralty  ipectltcation;   for  all  fiinii  aniioiia  to  teciire 

CdiLtnwsta   had   been   ohugnl   to  deviae  moans  (or  rodaciugthe  rise  of 

tumpoiature,  the    result   «f  which    waa  greatly   iucroated   cffi<.-ienDy. 

In    making  Urga   tnachioaa,   dilScahioa   pnaoDted  thcmaelvea  which 

were  unimportaat  in  irnall  dynamoa  ;  for  example,  ai  poiuta<l  out  in 

Ur.  Swiubiiriie'a   ptper,    the  magnetic   leakage  aerou  the  internal 

oavity  of  (iraitimn  nniiatnroi  brroincs  iniinua.     On  the  whole,  he  was 

inclinctt  to  agree  with   Mr.  SwiiiburoH'e  [nmarka  on  the  diaadvanU^ea 

of  Gramnis  on  compared  with  dram  armatnre*.     Soma  doubt,  be  said, 

iliU  eiista  M  to  the  ntceaaity  oi  insulating  the  driviag  bubs  of  drum 

atmatuiDs  frum  the  ahafl  ;  ia  hi*  opiuian  it  waa  not  oeceMary.     The 

{^uattioti  aa  to  what  material  should  be  iiiwd  for  tranamitting  the  driv- 

in|[  atrain   from  the  ahaft  to   tha  arinature  ra<iuired  cartful  conaiilera- 

tion  -  he  hitnwir  fniind   aluniiniiiin  hronae  and  Delta  metal   fairlr 

sali 4 factory,  for  ihty  couibine  g«<nd  uiechanicat  aireugth  with  high 

electrical  icainMucu.     Another  point   requiring  particular  Mtentloii 

iva*  tho  eubdivinivn  of  the  atmalure  conductois  in  maubiuea  for  larga 

L'UTTenla.     The  hiating  of  the  ooiiduotom  in   "  bar  armaturen  "  due  to 

FoiKault  current*  may  hn  coiiiidersblfl,  hot  by  BUbitiviiiing  the  ban 

into  aootioaa  end  twietin^  them  through  half  a  tara  he  had  eiicweded 

in  largely  tedudBs  this  cfiect  to  absuc  half  ita  former  rdue.    A  rurlbH 

improvonsnt  coneutaof  formtug  tho  coudiiotor  Irom  a  great  number 

of  wires  ivrieted  lo-gethor  and  com p rested  Into  a  trapea«tdal  form  of 

th*  proper  ahape  fer  the  winding.     In   tlluattaUun   of   the    veiious 

methn-ia  ot  gnhdiriaioD  above  relarrad  to,   Ur.  Cromplon  aihibitad 

epDoimensofc^iiductonmade  by  hisliim.  i>p«akiugot  tDeatracMment 

of  the  ladiatiug  sutfacoiou  aruiatarea,  he  aild  thstjueatiou,  "Does  it 

nay  to  cover  all  the  aurlace  of  the  core  with  copiwr  or  to  leave  niaoes 

uatween  theseclioii*  to  give  inoreaeoJ  eurfacet"  nan  still  oiien   to  dia- 

ctuaion.     Referring  to  Mr.   Murdev'a  alstemant  about  the  loMeued 

re>utaue«  of  but  armnturea,  he  aaid   he   had   never  obeervcd  such  an 

effect,  and  thought  the  joluta  in  macbinee    eihihitlag   auch  pecu- 

llarktiee   must  have  Deen  defective.      In   coocliuion,  ur.  Crompton 

replied  to  Ur.  Kiaou'a  remarka  on  slip  12.  resiwcting  dynamo  No.  4, 

Table  II.,  by  laying  that  this  waa  the  nnt   machine  in  which  the 

design   bad   Men  inlltieixred   by  the  idea  ul  mscnetii:   rc.iuiancc,  ami 

he  WBo  glad  to  see  that  ile  armature  wa>  tlie  failier  of  all  modem  ones 

ol  tba  Uraminc  tygie.   In  enpp<itt  of  thia,  be  pointed  oat  that  the  tatio 

of  radial  depth  t<i  diameter  waa  one  to  lire,  a  proportion  now  almost 

universally  adopted. 

The  diHuasioa  was  thitn  adjourtiml  to  the  SOtb  inst. 
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I 
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I 
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West    ladl*  Bad  PHnama    T»lefr»ph    Ceip^ny— The    mH* 

mateil  recfipU    for  tha  half-month  ended   Uucfa  1&  were  ££,302, 
againat  £3.628. 

WMt«ni  and  BnulUkn  T«)«sv*Pk  Ceaapeksy.  Usitted.— The 
reoeipta  far  the  woek  endfl  March  14,  afici  doductiug  Ihn  fifth 
of  the  cmea  recei)^  pmbla  (o  the  Loadou  FlaUno-Brasiliaii  Tala> 
graph  Cdmpany,  Umiia,  wen  £3,4ftS. 
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NEW  COMPANIES  REGISTERED. 

For«l(B  asd  Cirl«aliil  KI»otiio»l  Power   Starsge   C«itipaiL)r, 

UmWd.— Thix  Company  liu  I>mii  formeil  with  *  coL'ital  of 
£100,SOO  in  £&  iharci  to  Afsiuirc  eert*in  foreign  mul  cil'iiiiitl  ;i>1fut 
rights  for  invoiiLintiH  rFlntiii);  in  thi)  Rt«rai;i>  miil  Hiin.]>Iv  of  elfcinuity 
Vf  baiCUriM  or  awiimninUirt  upnn  lim  [iriiiciple  Known  n  iht 
"  E.P.S,"  sjWam.  [t  ii  propoaod  to  pnrciMN  iIibm  hjilita  from  th« 
Bt«clrie  OonaB-iiotlon  CMporataoii,  nho  now  bold  tliem,  and  who  aru 
th<  proinotwr*  of  the  Oompanyi  for  tUv  lum  oC  £76,000,  panl'le  in 
<Mh  or  iiIiU'Si  ml  tbv  nptJ'Xi  of  ttiv  Comjiuir.  One  IiumlreJ  of  the 
cfcurM  ar»  TouniUni',  ivnifh  will  irceivo  n»  dmdeni)  Id  adj  yent  until 
the  ercllnarj  tharaa  hiTe  reeaivwi  8  i>#r  cent,  for  th»l  year,  Lott*r« 
orallouittut  tn  this  ComiMJiy  havu  lieen  (lualeJ. 

Xlmors^  Pfttoat   Coppmr  DftpvaltlsK    Computy,  UmltwL— 

Tliiy  C'fi"[i'»'0'  i'"'''-^  njijilicilioiii t  for  100,000  sliitti  ufiSe*;!!,  it  t 

Efmiam  nf  £!  imr  Bhmro,  in  ElmoMi'i!  Wir«  JlaaufBctiiriiit;  CiMikj:.tt(iy, 
lui^■d,  tvliicli  iia«  been  tomiMiirith  a  capital  of  £300,020,  lii  150, OCO 
ordlnaiy  shaiM  of  £2  each  and  10  roundtin'  vharei  itt  £2  each,  to 
abnuira  the  aictnalTe  Brilbh  llceote  to  itiake  all  kindi  of  nvtal  u-ire, 
riDDon,  Up*,  Aiiil  rixl  lij  the  Eluiore  ]iroc(4M9,  with  iht  aolo 
Tigbi  to  RTaut  aul»-liuctiae«  Tor  the  hoo.  Tlic  frac[><ictiiii 
•tate*  tliat  ihn  Comptnj  in  rorui«d  purfvant  U>  tlio  OdKiual 
iot«nti<iD  of  tlie  liMOiiuf;  oompany,  which  waa  to  baTo  a 
wpanitR  eoiii|taiiy  ami  oajiilat  to  earry  ont  tlm  wnrk  that 
u-dtild  Ijo  oRcivi)  la  (hn  tviro-maiiiifacLtmn);  'lepartmoDt.  Tho  pur- 
cfaaan  ninr.ey  to  tw  paid  by  tlii!  Coiiiruay  to  Elmore**  Paleat  Copper 
Dcpoaitiog  Coiiipntiy.  Ijimilol,  it  £75.000.  aii<l  half  the  amoitiiC  of 
pmniami  recci'rvil  by  any  ianio  ot  nharea,  aaialto  tfce  allotmB&t 
«f  the  10  Toundets'  aharaa  of  £S  Mob. 

Kayi*  KI*et«1c  Compuiy,  Umtud.— KeKiitnrx)  by  Tainjilin. 
TailM.  and  Jof-ei-li.  ivitli  a  mi.iUl  of  flS.GOO,  dirided  i.ilo  3,000 
oruiiury  iiharttH  of  £5  tvtch  and  600  laiinilcia'  aharo*  at  £1  rsch, 
Oliitct :  tu  <:«rry  on  the  boatDeeii  of  electrical  and  raeohanioal  engineers 
Bcj  tDauufaotursn  of,  and  wholeealc  and  letail  doalere  in,  all  appara- 
tni  and  thioga  reAulred  for,  or  capable  of  being  iitns)  in  contirction 
with,  the  genenluiQ,  dblributiau,  lupply,  antriimnlation,  and  gmplny' 
mentof  clNlricity  ;  to  maiiufn-turn.  lua,  lell,  Hoenae,  hire,  and  deal 
En  any  eDEuiea,  machinery,  or  tkingn  noceHary  for  the  buimtta  of  the 
Oonpany,    The  lirsl  sabBcribvrn  arc  : 

Shsna. 
J.  H.  Ward,  22,  I.ower  fhilliTnoi^-pIuM,  W 198 


V.  Hftutiieh,  Wanifanl-eourt,  K.C , 

J.  W.  Ki-¥».  42.  Umbeth.road.  8.B. 

A.  A.  Blake.  29.  Aldred-raad.  S.B.    

T.  Lano,  10,  Ennii-road,  K , 

R.  Hall.  M,  Nerrolk-road,  N.E 

E.  T.  HamiltoD.  69,  Sutherland -■[|iure 

The  liUTnbar  oftlie  Direi-tortiihall  bn  not  teai;  than  two  nor  ibdwi  tTian 
four.  The  tint  Oirecton  ehall  be  tiro  in  number,  cf  nhom  one  shall 
he  appointed  by  John  Hcorj'  Ward,  cue  o(  iho  sabKrlhera  to  the 
mcmnianduni,  and  the  othor  by  Frani  Doutseb,  another  of  auoh. 
■ubecribere- 
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PROVISIONAL  PATENTS,  t890. 


377a 

J7a7. 

3006. 

WO. 
5841. 

3842. 

saw. 

3861. 

3900. 
391& 
3934. 


Uauliii  10. 

Xaapr«Ten«ats  la  Ui»  mumfnoture  of  pApftr  or  tAp« 
eotU   adapted  lor  oao  In  tolof^aiplilo   prlatlBg  Inatm  • 

menu.     Jilorm  Hurt,  191,  Flpi>t-i>troiit,  I^ndnn. 
luprAYameata  1b  al^ettlo  roUwsya.     Uoeea  W.  Libbey,  45, 

■SoutUam[it(iti-bu,Lli,iii^]i,  l^uduii.     ((Jom(ileta  itpvfiiliuation.] 

Maiicu  11. 

InprftMiiiMiita  tn  elMtrto*!  nrwilaaU.  Walter  ilrierley, 
O'liiral-aluLinlicni,  Hilitii.  (Heuiridi  Arkl,  Uurniaiiy.) 
Xmprovad  r«o«)«lnK  nppAratue  for  «ftbt«  t«lecr»phy. 
I'mriik  llomaril  U«ljiiy,  M,  Soutbiviiijitan-bmldliit^,  Loiidou. 
lt«Kvl»tl«a  «'  )Ut«m*tlns  g«R«t«t«r*.  Stanley  CharUe 
Outhbert  Cnrrio,  24,  StiuthamptoU' buildings,  London.  (Ooin- 
plete  aperifieatloB. } 

AutMnntle  apparatna  tor  e«mpanaatliig  vartetlo&a  of 
enrreat  la  cloetntt  eondiietora.  SJi?nieiiH  Itiothpn  and  Co., 
Li'iiitvd,  28,  .Siiiitliniiipt<)ii  bitildiu;^,  Leudoij.  (Alfr^'d  MilU 
Taylor,  IndU.) 

A  dreult  brcokor  far  aooondarjp  onrrmita  fraa  •lootrlnkl 
tranaformora,  Sinmnii*  Krolhirs  and  Co.,  Limited,  28, 
t><.>iit1jiiiii{ik>>i-Iiiiildiiig«,  Lviudrin.  (All[(>l  Mills Tay lot,  India.) 
ImproveineaU  in  •l«etno  Ucm  flttlnt*.  Druitt  Halpin 
and  Illiin  AiiKuntm  TinimU,  ?..  Great  Oeorgo-iilreet,  "WmI- 
niiatWt. 

Anlmprovod  AoLdor  Tot  ii)o*nd««Mnt  Lanpa.  Ueii  Death, 
62,  Uorriaoii-atnot,  ^^haflubiiry  Park,  Umdou. 

Marih  13. 

ImpravaniaaM  la  InauUUlon  and  oooUns  of  otocUioal  1b> 

dnctorla.  lASanm  i'yki-  ami  Harry  Th(<odurL-  Ilaniutt, 
(.'anlirliiiry  Woik-v  tlliiiihoini'tj^rraw,  IionJoli. 
UDprovonuata  in  alt«ni»M  omrrvnt  trmnalannora.  Gt>- 
bert  l^apjp.  Waller  Clamle  Jahohau  aud  Samuel  Edmund 
PbUIipa,  28,  Soutliaupton  buildinKi).  LondDii. 
fpafOTnan— W  la  afawtrlc  bMMrlaa.  llonir  Uarria  Lake. 
46,  Suutbaiuptou-liuldiufe-ti,  Mil  iliacx.  {The  Crosby  Electric 
QoUipauy,  United  Slate*./    lCunipt«t«  tpecilioatioD.} 


5937. 

5947. 

5965. 
5967. 

3994. 

4000- 
4011. 

402&. 
4028. 

4045, 
4055. 

400.. 
4087. 


Maaia  13. 

tmpr»v«a)«nt«  In  aleotne  flaali  alsnallias  Uatvraa  and 
apparato*  In  oonneotlon  tbftrowitli,  W.  <jt«|>Qey  Ran*oii 
miJ  C.  Soil  .Stieil,  88,  iJunnD  Vi.;liiii»-)tre.5l,  London, 
Impr^vomenta  to  tlM  taaaalkotitro  of  light  emlttwra  ar 
Ulnmtaanta  for  aleclrle  or  otbar  lamp*.  Jmici  Clegg, 
L'oiiimtghl-itmnHioiii,  Vieti>rLi-»tr»4t,  WutminitoT. 
ImproTOBaanta   la  and  r«latLa«   t«  alaetrUal  •wtt«b«a. 

Willi»iri  .SHjott,  06,  Ibitbanaii-strml,  Ulangnir. 

iBtpreToaaaBta  la  or  ooanaotod  wltli  tHa  aanafMtur*  of 
saoondarr  tett«ry  •lameata.     Jaiuea  iihanaau   Sterenaon, 
47,  Lincolu'H  hiQ  lUlili,  London. 
laaprovemanta  In  awltotaboarda  tot  vtatlona  mt  eleoulaal 

■"PP'y.      WiOiJicin    Hrothrn     and     Co.,      Limiteil,    28,    .'jauth- 
*Ml.l.)ii  biuldiiij^s,   L'lndiiii,       [Alfr.v!  Milia  T»ylor,  ludLi.) 
Improvonenta  la  er  oona«at«d  wltb  abadea,  (lefraa,  OT 
(laaaoe  for  alootrte  or  otAar  Ucbta.    Aleiauder  Uiival  and 
HciiL't  N'c'Uoii,  46,  LldooId's  inn-tielda,  London. 

Maiich  14. 

Impr«VMn«ata  in  alaotrle  rafalalora.     HeDri  t^eper,  File, 

17,  I.iiir'oh.'i-iiin-fii'Iile,  Lindoii. 

An  Improved  oleotrlooJ  apparatoa  for  perledleall)'  Tinf(- 
ing  tMUa,  or  aonadlaf  alarnu  or  algnaU  aad  rogtatarlac 
tba  aamo.  KTmlnrink  Hnrlwrc  hrrry.  186,  Fl.'il  itrnal,  l.endoB. 
Iinpr«'V«ineata  relating  to  elootrlo  Ineaadoaoent  iaaapa. 
Albprl.  AufitiitiK  (lolditon,  4,  South-atmet,  Kiiubury,  London. 
Imprev«ai«nt«  la  tranaadttwra  for  alaotiio  M«pIwBaa. 
Uhailoi  Lionel  WtuK^eld  FitaQenld,  47,  Lineola'a-isn -fields, 
London. 

Maiich  15. 

laproTamanta  la   laloptaoaoa.      Ferdinand    BuBsliardl,    4, 
C<J^pot«u^'tl'Itre(:t,  MattcliUBler.     (Alfred  Mb tti id,  Bnlciiini.) 
Imprevameau  1b  aafaty  darioaa  for  tttgb  preaauro  bU< 
trloal  ourreata  aad  IndleaUag  apparatoa  In  eoBneotlaa 

ndtli  aame.  licmaiil  Mi'i»yii  Dtake  aud  John  Mjij»b«ll 
(;■;.[  lidiii,  2,   I'riiict"'  iiii(i.ilrji>«,  Vii.-turia  str^-^t,   Wt-!ilTtiili  itfT 

Improvod  ntoana  er  devic«e  for  couiillng  and  loaolatlng 
tti«  ahafte  of  dyaamo  mtMhluo*  or  Par  other  porpoaoa, 
Wtt*r«  parte  aro  reiialred  to  Im  oenaooted  togatltar  and 
iBMIlatad  from  aaeh  other.  Ck-iiie^jit  Johiiion  llarley  and 
Uvvi  StsvciiMW.  47,  Lintolu's-iiiU-IifldB,  Loudoii. 
luprovameaca  la  ■aoaodary  roUale  baetarlaa.  Henry 
Tyrer  Chuwnght,  28,  Sontbampton-bulldiiigi,  Chancery -Uoa, 
Loudou. 


SPECmOATlONS  PUBLISHED 

1338. 

10437.  Pnntlng  Ulographi.     Wright  and  Uoorc.     {Beprint  with 


7655. 


altetalluljl.)     lid. 
Kloctrto  ooBdnotan. 


(Second  edition.)    la.  Id. 


3363. 

6066. 


6976. 

6728. 
6746. 
7600, 
896S. 


Crompton. 
1889, 
InoaadaMeBoa  alaotrlo  lanapa.     KJniutidsoa.    4d. 
Incandoacent  electric  lampa      Newton  (l^traii).     M. 
5623.  TalograplUc  apparatoa  for  traaamlttlBC  ordara,  As.    Oal> 

VWt.       lid. 

Elootrfo  alarm  clock.     Leylaml.     8d. 

Diatribnttng  olaetrle  enargy.      Ivapp.     8<l. 

Xlootrolyalagenheteuiec*  lafnaloa.     Kitiani.    8d. 

noctflc  Indlcntora.    OnnI,,     6d. 

Eteetrlo  motor.     KiAgui'.     lid. 
16816.  Elootro  modleal  apparatoa.     Haraiwa.    8d. 
17611.   Sleetro  modleal  apparataa.      Uiriien.     6<l. 
166SS.  Drlrt&g  eleotiioal  rehlolca,     Dickinwn,    6>l. 
20260.  Beotno  oemaplierea.     .StitMl  and  othem.     Sd. 

leoa 

941.  Blaotrlo  trounwaya,  Ac    LiticlT  and  Baylny.     lid. 

960.  Dynamo  maehlnaa.    Thompson,     6d. 

1028.  Conrorcing  a  dlraot  Into  na  alMnuUlBS  olaotrU  enrmicr 

Thonipsoji  (fiiitniaiin).    Bil. 
1094.  Soooadary  batteries.     Lalce  (Ewing).    6d. 
1110.  OolTnalo battorioa.     UiU.'hcock  (Ilnrnley).    6d. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


ITania 


Anglo-American  Bmah , 

—  Prof. 

India  Bubber,  Gotta  Pardia  h  TeltgnphCOt 

Houae-tO'Uouae , 

Hatropelitaa  Slaetrio  dnppljr   ., 

London  Blaotrio  Snpply    

Swan  United    , , 

TaleK''*r'>  Conatruotioti     ...... ...............i.. 

-  6%.  IfiSS      „ 

National  Telephone , 


Thfl  World's  Fair.— It  bas  been  decided  at  Washing- 
ton to  put  off  tho  Great  World's  Fair  till  1893. 

K  Tatutton. — The  public  account  for  lighting  streets  a,t 

['  Taunton  for  four  inoiith«,  ending  De&  31  lant,  amoiintwi 
I        to  Z219. 

^^L  TelegT&phlo  CoaftT6SB. — Tho  Frunch  Chumbcr  boa 
^^^Oted  lUO.OOOf.  for  the  International  Telegraphic  Congreaa 
f       to  bo  held  at  tho  Louvre  in  June. 

I  Popp  Syat«m. — It  is  stated  that  the  Municipality  of 

||  Hamburg  ia  considering  the  iutniduction  uf  the  Topp 
i         aystom  of  dietributioii  by  compreascd  air. 

nor«ne«.— The  Municipality  of  Florence  baa  entered 
into  n  contract  with  the  Italian  Edison  Company  fur  tho 
electric  lighting  of  ihe  princijial  fttre«ti«. 

Eleotrio  Rfdlw»7.— A  company  has  boon  organised 
at  Pittaton,  Peniisytvatiia,  to  huild  ati  olectiic  railway  30 
miled  long  from  Wilkesbiirre  to  Pittston  andScmnton. 

Dresdaa. — Mcasis.  Siomoau  and  HalHlto  have  received 
1  tbe  contract  for  the  electric  lighting  of  the  town  of  Dresden, 
i        the  generating  station  to  be  Httiiate<l  outside  the  town. 

I  Alpha  Arc  I«tu&ps.— The  Coiktiiieiital  Eldison  L'omjmiy 

I  have  ju8t  iiistallwi  at  the  torpedo  works,  Castignau,  near 
'  Toulon,  10  of  MiLciinaire'fl  "  Alphu  "  luv  Um[)B  and  'iOO  in- 
candesce nt  lam]w 

Eleotrio  Car  Raloa.~-Mr.  Jos.  Stanley,  pronidont  of 
tb«  Broadway  luid  Newbiirgh  electric  tramway,  Ulovoknd, 
bas  lost  his  life  through  disobeying  hie  own  nilei  as  to  not 
getting  otT  the  car  from  thi*  (runt  platform. 

Indian  Telegraph  Service. — The  report  of  the 
Indian  Tclegrupfa  DcEou'tmont  for  thn  piLst  yetu'  nhowx  a 
BOrplus  of  I{».I9,80,2i5,  rcprosisnting  a  dividend  of  445 
per  cent.,  which  is  tbe  highest  yet  rccor<lcd. 

French  Exhibition.— We  hear  that  tho  Gulchor  Kloc- 
trie  Light  (Jnm[Kiny,  rj[  HattarHea,  have  obttinod  the  whole 
<tf  the  lighting  of  the  I'Vciich  Kxhibition  thin  yeiu'  to  )>o 
bold  at  Earl's  Court,  which  ia  a  proof  that  they  wore  fully 
ap|)reciitted  liut  yoAr. 

Tbe  Higheflt  Telesraph   Office.— In  the  Hikkim 

expedition  a  telegraph  nflice  wait  0[>enc<l  which  enjoys  the 
distinction  r^f  Iteiitg  tho  hi(;h(Ht  in  tbe  world.  It  in  situated 
at  Bhutongatnn  iiltitntleof  1.3,S0Wt.,  nearly  two  and  throe 
quarter  miles  above  the  level  of  the  sea. 

Indian  TeloKrapha. — A  tctegra])h  tine  is  to  }>c  con- 
itructoil  Iwtwoon  (t'lietta  and  Apoicai,  the  headquarCcin  of 
the  new  Zhob  Valley  district.  No  doubt  in  time,  says  the 
Indian  Kn^iurr^  there  will  Iw  direct  eommunieation  between 
Dera  Ismnit  Khan  and  A[H>Kii  thmngh  the  Oomal  Puss. 

Eleotrio  Welding.— The  favourable  rciwrt  of  Prof. 
Kennedy  on  tho  prooeos  of  electric  welding  in  Amorica  ia 
ereating  considerable  interest  in  many  business  and  engi- 
neering quaiters.  We  uiiderslund  tliat  Sir  Frederick  Abel 
is  bo  give  a  paper  on  tbe  subject  before  tho  ICoyal  Inatitu- 
tioa  abortly. 

FMrraati  Brstom  in  Franoe.— A  ccntnl   alootdo 

lighting  «t4ttion  haa  recently  been  atartod  at  Sens  <Yonne). 

le  plant,  which  in  xutRcient  for  3,000  lamps,  consista  cA  a 

Inuseur  steam-engine,  a  Ferranti  dynamo  by  tb«  Com- 

ingnifl  Nationals  d 'Electricity,  and  vu-ious  aocesaories  by 

Meaars.  Cueuud-SaulUir. 


Oreepln^r  of  Batteries. — A  simple  method  of  curing 

the  troublesome  creeping  of  salts  on  batteries  is  ducribed 
by  M.  Rrnest  lieranl.  This  is  to  stnoar  the  surfaces  to 
be  preserved  with  a  thin  coat  of  vaseline.  The  Taseline  is 
unchangoablo  \>y  air,  is  not  attacked  by  most  chemicala, 
applied  easily,  keeps  in  placo,  and  does  not  cover  up  from 
sight  the  parta  to  be  protettetL 

Editorial  Changes.— The  well-known  editors  of  the 
American  Eltdi  hil  U't'dd,  Mr.  T.  Commerfoixl  Martin  and 
Joseph  Wtitdcr,  M.K,  have  left  that  journal  and  have  as- 
Bociat6<l  themselves  with  the  New  York  EUclricul  Bi^netr 
as  its  editors,  at  150.  Broadway,  Now  York.  Henc-cforth 
its  edit  rial  conduct  will  be  in  their  hands,  and  the  paper 
will  be  iflflued  as  a  weekly. 

KetropoUtan  Fire  Brigradc— The  next  fire  brigade 
Htition  opened  by  Lord  Hoscbcry  on  Monday,  in  East- 
street,  Marylobonc-rnad,  will  be  the  chief  headquarters  of 
the  A  division  of  the  brigade,  which  comprises  Marylebot  e, 
] [iim[iSLoad,  Wcatmiiister  aud  Fulhaui,  The  new  station 
wilt  lie  in  communication  by  telograiih,  talepbono,  or  eloc- 
tric  bells  with  13  minor  stations  in  the  districts  indicated. 

Supply  of  Power.— It  is  reportwl  that  Mr.  Henry 
Villard  is  organising  a  lai'ge  couqKtny  in  New  York  for 
iiiannfncturo  of  electric  machinery  and  supply  of  jjuwcr 
near  Minneapolis.  Three  sets  of  dams  arc  to  be  erected, 
.'tnd  local  maiiufactnrera  are  to  be  supplied  with  |>ower  at  a 
price  equal  to  that  from  coal  at  two  dollars  a  ton.  The 
rnannfactine  of  electric  motors  ami  machinery  is  to  b«  a 
great  feature. 

dLlaa.— The  electric  lighting  com|mny  for  China  of 
which  we  spoke  some  weeks  ago  has  Ijcen  lloatcl,  and  the 
necessary  plant  has  boon  taken  from  San  Francisco  to  Can> 
ton  to  light  that  city.  Tbe  new  viceroy,  Li  Ilati-Chang, 
has  issued  a  proclam.ition  that  no  impediment  bo  [ilaeed  in 
tbe  way  of  the  enginoore,  and  points  out  that,  besides  the 
Ijcttcr  illumination,  far  greater  safety  from  fire  will  be 
!>ccurcd  to  the  inhabitkut^. 


Inoandesoent   Xdunp.— A  new  incan- 
is  ititi'odiiced  by  Saoley  and  Taylor,  New 


Baokatrom 

descent  lamp 

York.  The  carbon  filaments  arc  made  fixim  raw  silk  thread 
put  through  A  careful  pnwoss  and  cii|Kib)e  of  boariiig  high 
tomperaturcH.  A  suspendod  needle  is  fitted  ineidofrom  the 
Kocket  to  tbe  glass  tip.  This  both  pi-eve»ts  shaking,  and 
also,  it  is  stated,  obviates  discolouration,  as  tho  [larlictos  of 
carbon  arc  attracted  to  this. 

Boston  Eleetrle  Cars.~I>uring  a  recent  anowatorm 
ii4  Boston,  tJ.lH.,  the  oloctric  tmmcurs  showed  to  great 
ativAntsge  ovei-  the  horse-cars.  While  the  hitter  required 
four  holies  and  could  only  proceed  ab  a  snail's  luoo,  the 
electric  cars  glided  along  with  scarcely  i)orco]itible  diminu- 
tion of  st^ood,  and  oven  where  the  snow  has  been  up  to  the 
junn  under  the  motors  tho  cars  have  gone  nlong  almost  as 
qnickly  us  if  the  track  had  Ihjcii  dear. 

Eleetrioity  on  tho  Paoifio. — Electric  lighting  on 
the  Pacific  Coast  seems  to  have  progressetl  rapidly  during 
the  last  year.  The  Thoraran-Houston  IClectiic  Company 
inaUlled  11  alternating  plants  with  a  capacity  of  6,900 
lamps  in  California  and  Nevada,  seven  direct  incandeeceot 
plouU aggregating  1,930  lights,  and  nine  pUnta  supplying 
445  arc  lights.  The  Edison  Company  aim  had  a  prosperous 
year,  for  its  report  shows  that  16  central  stations  were 
established  on  the  coast  with  a  capacity  of  11,946  hun|M. 
Twanty-fonr  isolated  plants  were  also  installod.  The  com' 
hiiiod  capacity  of  tbeee  |^nts  is  tt,fi!)0  lumps. 
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Tramway  Sprinkler, — X  (triwt  xpriiikling  ayvAem  U 
in  iLse  in  some  of  the  towni)  of  America,  &moagat  others 
Louurille,  Kentticky.  A  pierced  jii|«  stretcboa  out  ii  cor- 
tnin  distanco  on  one  side  of  tha  car,  which  is  run  ut  sume 
along  Uifllin«,  spt'inkling  the  icholo  iino.  The  tram- 
ay  company  have  «  contract  with  the  city  for  the  watering, 
and  in  this  way  make  the  line  pay  a  good  deal  belter.  The 
[irinbled  streets  in  aummor  are  far  moro  plcu»arit ;  the 
'itraata,  if  kept  wel,  it  is  found  lesttoii  the  )ioncr  to  drive 
Uipcitrs.  Each  car  carriee  1,800  gillons,  and  sprinklea 
six  miles  of  street*,  and  Ihis  on  a  line  with  a  2J  minutu 
service. 

Concert.^ — On  Thuraday  evening,  the  20th  inst.,  a 
siQokiiig  concert  wax  held  at  the  Sir  John  VftUtairOoncort 
Hall,  Old-«trocl,  K.C.,  by  the  Forranti  Strinx  Hand,  at 
which  abont  GOO  of  the  engineering  staiT  and  employes 
of  S,  Z.  de  Fcrranti,  Esfi.,  and  of  the  London  Electric 
Supply  Corpurution  ■were  present.  Many  of  the  enginocn* 
of  soveral  of  the  more  prominent  electric  lightiug 
COmpatiiiis  of  ibe  mcLrupotis  were  present.  The  occasion 
was  taken  to  preitent  Mr.  Siiarku  (Mr.  Ferninti's  partner) 
with  a  handsome  address  and  a  tea  and  coffee  aoi'vicc  from 
the  onited  engineers'  Htaff  and  einp1oyi!-«  of  tbo  ubore  Srms, 
<m  the  occasion  of  his  ap]in>aching  marriage. 

Discovery  and  Application.— The  Italian  techiiical 
and  induALrial  journal,  i.' KlrHrinUi,  jiublishod  in  Milan,  bus 
addressed  an  Qntjuiry  to  personii  conversant  with  the  siilijcet 
to  kindly  reply,  i:itbi:r  through  our  medium,  or  direct,  to 
the  following  (|nuntiu[ta:  (I)  What  invention,  discovery,  ur 
scientific  study  baa  been  the  most  impoilaut  dui-iiig  tbu 
year  jim  passed  in  the  domains  of  electricity  ;  {2)  which 
application  of  electricity,  already  known,  may  bu  oxpectcil 
bo  most  progress  and  extend  during  the  present  year.  It  w 
iiitendud  to  publish  the  I'cpliua  received  in  a  [mmphlet,  to 
iba  issued  in  April  from  Iho  oflico  of  the  said  journal. 
leaders  of  tfai<i  note  are  therefore  invited  to  send  thotr 
ideas  npon  theu  interesting  (piestions. 

Electric  Boats  at  the  Boatrace. — Electric  Innncboa 
are  now  an  iiidispCEisable  feature  of  any  nauticdl  giitbcrin^ 
oil  the  Thames,  and  at  the  OxfonI  a.itd  Cambridge  boutrucu 
on  Wednesday  the  electric  boats  were,  after  the  race  iteelf, 

LOne  of  the  most  noticeable  features.  Me«sr«.  ItnmiKcb  had 
reral  large  launches,  amon^  which  the  "Alpha.*'  nf  the 
Daily  Graphir,  was  conspicuous.  One  of  Messrs.  Immisch's 
ebarging  stations  was    moored  along   the  reaches.     Mr. 

^Bst^nt  had  several  small  electric  pleasure  boats  which 
flitted  rileutly  about  among  the  throng,  or  rung  the  warn- 
ing electric  bell  as  they  turned.     The  interest  created  in 

■those  boats  is  evidence  of  the  correctneea  of  the  views  of 
the  manufacturers  as  to  their  popubuity  in  the  coming 
*«ason. 

Brussels. — Tbo  action  of  the  Muiiicipoitity  of  BrusHels 
with  regani  to  electric  light  coiiGcsaiaii  is  still  causing  very 
heated  diKUasioiis.  M.  Flamuche,  secretary  of  the  Brussels 
Kngineering  Society,  at  n  reoont  meeting  energetically  con- 
demned the  concession  to  the  I<iege  agents  of  Mesars. 
Siemens,  and  protostcd  both  against  the  term  of  33  years 
the  exclusive  use  of  a  low-Loosion  system  as  costly 
both  in  maintenance  and  capital  expenditure.  A  resolutioi^ 
was  miantmoufily  adopted  that  the  public  assembly  express 
the  rwolve  that  the  town  of  llnissels  should  nob  concede 
cxclunively  and  for  a  long  term  the  electric  lighting  of  the 
capital,  and  that  they  leave  a  way  o|H)n  for  (urthor  pru- 
I  gross  in  the  aoieuce  by  reserving  the  right  of  further  con- 
eossions  if  the  genera)  interest  of  the  town  required  it. 


Electric  Light  in  Hyderabad.— It  has  been  defi- 
nitely settled,  acconling  to  a  com!s|iomknt  of  the  Indian 
Kngitufi,  fc  light  the  whole  town  uE  Cliuddcrghaut  with 
electricity,  and  it  the  trial  should  prove  siicceaaful,  the 
Cantonment  Committee  of  Secuiidorabafl  will  then  adopt 
atopB  to  introduce  the  electric  light  in  all  the  princijKtl 
thoroughfares  of  that  military  centra  The  lighting  arrange- 
mcntaof  Sacuiitlcriilhid  have  always  been  jatinouticed  dofoe- 
live,  aiKl  the  introduction  of  electricity  in  pi:u:Q  of  korossne 
will  bo  a  decided  impravement  and  advantagooua  to  the 
public  tti  more  ways  than  one.  Financially,  the  change 
lias  idao  been  disoovcred  to  work  with  kss  cost,  and  from 
an  administrative  |»oint  of  view  will,  in  the  long  nin,  develop 
the  resources  of  those  lai^e  towns  and  add  to  their  import- 
lance. 

Obitoary.— We  greatly  regret  to  leam  of  tJie  death,  at 
Berlin,  of  Herr  Johann  Georg  Halsko,  the  co-lounder  and, 
for  many  years,  partner  of  the  well-known  firm  of  8iemena 
and  Halske.  Ho  was  bom  at  Hamburg  on  July  30.  1814| 
and  went  to  Berlin,  whore  he  tot  up  an  engineer's  shop  in 
1841.  iioon  after  he  made  the  acquainbuico  of  Werner 
Siemens,  and  it  was  in  Halske's  workshop  that  Werner 
Siemens,  assisted  by  the  mechanical  fikill  of  the  former,  was 
able  to  work  out  his  first  inventions  in  telesraphy,  so  as  to 
bring  them  before  the  public  Iii  H<^7  the  two  men  entered 
into  partnership,  and  laid  the  foundation  to  the  telegraph 
construction  works  which  at  the  present  day  give  employ* 
ment  to  thousands  of  workmen  both  at  Berlin  and  Charlot- 
tenburg  and  at  several  branch  ostabliKbmenls.  IlaUke  left 
the  firm  in  18C7,  and  since  then  has  been  an  active  member 
of  the  Municipality  of  Berlin. 

Blootrio  Station  at  Holloway.— Extensive  new 
premises  have  been  lately  oi»eti6d  by  Mr,  W.  Keale,  conlec- 
tionor  and  lefroshmeut  contractor,  of  Holloway.  These 
(urm  a  handsome  building,  having  frontages  in  Holloway 
and  Tollingtoii  roads,  «ix  storeys  high,  funiisheJ  with  a. 
tnrroted  tower,  costing  some  XS0,0O0.  The  entire  premiaos 
arc  lighteil  throughout  by  electricity.  The  lighliny;  of  tho 
bamjueting  halt  cf|i)ala  2,000  c.p.,  besid>es  movable  electric 
table  lamps.  There  is  a  feature  of  special  interest  in  tho 
sbapo  ol  an  electrical  bakury  in  the  rear.  The  kitchens 
and  pastry  bakehouse  are  at  the  top  of  the  main  building. 
The  electric  current  required  for  the  CJtabiishment  is  con- 
tfideiiible,  and  an  ulecti-ical  station  has  been  ei-ected  for  this 
pur|>ose,  which  also  supplies  adjacent  shops  and  public 
thoroughfares.  Sjxice  is  provided  bo  treble  the  existing 
|rtant,  which  is  now  hein^  carried  out,  and  arriagomonts 
are  at  present  being  mode  for  lighting  tho  Holloway -road. 

Hoars  and  Ileductloiu— M.  Meyer,  director  of  the 
I'ariB  municipal  station  ol  the  Hallce  CeuUales  has  recently 
published  a  sliding  scale  of  prices  for  electric  light  which 
has  given  rise  to  some  |>eculiar  observations.  The  piice  to 
tho  consumer  is  Ijc.  (l^U.)  per  100  wattrhoiirs,  if  burnt 
more  than  160  houiv  per  month  there  is  a  reduction  of 
10  per  coat.,  ItiO  hours  20  per  cent,  and  200  hours  SO  per 
cent.  Tho  BalUfin  Intfrnaiimaie  dt  d'EUclrieili  thereupon 
niake«  the  following  suggestive  calculation :  Taking  an  instab 
lationof  10Umpsotl6c.p.  eachabsorhiugSlwatts,  '64  x  '1.^  x 
10  gives  -9Gf.  At  full  tarilT  for  H9  hours,  this  will  be  149  k 
■yc  -  1 13-04f.  For  150  hours  with  10  per  cent,  reduction 
the  consumer  wiE  only  pay  l29-60f.  If  for  181  hours  with 
the  20  per  cent.  roducUoa  thoy  will  still  only  pay  139f.; 
while  even  if  they  burn  for  201  hours  tho  price  will  be  lass 
still— 13508f.— in  tbo  Utter  case  jjayiiig  &(.  Use  for  33 
per  «onb.  mote  light.  This  onrioiu  result  would  serve  only 
to  incite  the  customers  to  burn  their  lamps  more  than  is 
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ry,  and  it  is  evident  that  the  admiruBtration  will 
have  to  chaoge  tbo  published  tariA  to  lomeUiing  more  in 
cord  witb  reason. 

S«a-Ooiiis:    Eleotrio    Launch. — Mr.  Pean'  socond 
electric  launch  the  "  Pilot "  is  designed  aa  a  eea-goiitg 
iRBUe,  36ft.  Gin.  by  Hit.  -iia.,  and  constructed  to  CAiry  15 
i)le.     It  baa  been  specially  bailt  (or  Mr.  Pears  hy  W.  S. 
Sargeant  and  Ca,  electrio  kuncb  buildon  and  engincors, 
'  Kew  Bridge  charging  station,  Chiawtck,  and  baa  a  mean 
^  draught  of  IHin.  witb  a  dtaplacement  of  3J  tono.  Tbe  hull  in 
earrel,  built,  of  bri£;bt  m^ogan}'  in  narrow  widtha.     Aa  in 
the  "  Viiicoantoss  Bury  "  and  "  Pionoor,"  built  and  success- 
fully run  by  the  same  firm,  dead  woorl  aft  ban  beon  outirely 
Iftbandoned  with    the   object  of    obtaining    greater    effi- 
leiency  from  thu  (iropellcr,  facilitating  etcering,  and  reducing 
'lurface  fi-iction.     The  "  Pilot "  U  Bt«en>d  by  a  tiller,  and 
the  switch  controlling  the  electrical  power  ia  flush  with  the 
after  deck  and  within  easy  reach  of  the  steersman.     1ie.ul- 
tlncd  compartments  ara  arranged  tinder  the  seute  to  receive 
i40  BccumuUtora  supplied  by  the  Electric  ConstnictioD  Cor- 
poration, which  are  computed  to  hold  suRicient   clectncal 
energy  with  one  chaise  to  propel  the  bo4t  for  about  eight 
hours  at  eight  miles  per  hour.     The  motor,  wbicb  is  lixed 
Diider  a  centre  com|tartment  in  the  boat>  is  calculated  to 
develop  three   brake  horsu-powor  at  700  i  evolutions  per 
niiiute.     A  clear  space  it  left  the  entire  length  of  the  boat, 
which  is  quite  free  from  danger,  vibration,  and  the  dis- 
uble  odour  naturally  associated  with  sleam-latmchee. 

Paris  Kleotrie  Tramways.— The  following  particu- 
htra  are  given  of  the  new  dccLric  care  on  the  Lcrallois- 
Madeleine  line  at  Pari*.  Four  cars  at  present  are  ninning. 
Tbey  are  fitted  with  Faure-Sellon-YnlcVmar  accumulators 
with  twin  plate^  106  cells  in  12  boxes  containing  nine 
each  in  series,  each  cell  weighing  33lb.  The  1 2  boxes  are 
^placed  in  cupboards  at  the  angles  of  the  can,  four  in  front 
ind  12  behind.  Tbey  are  grouped  in  (our  groups  of  '27, 
and  can  be  connected  in  four  maimers,  one,  two,  three,  or 
four  in  series.  The  motor,  placed  under  the  car,  in  of  the 
Siemens  type.  Its  speed  can  be  l.COO  revoUitiona,  but  is 
tuaally  1,000,  redticod  by  endleea^onl  Roaring  of  37  to  I. 
The  reveraal  of  the  motor  is  aceomplisheil  by  the  move- 
ment of  a  handle  fitted  to  the  brushes ;  these  are  double, 
in  the  form  of  V,  one  branch  of  Uie  V  con-esponding  to 
the  forward  and  thu  other  lo  the  liackwani  motion.  The 
Mr  weighs  7,70Ulh.,  it  carries  3,5i)01b.  of  accumulators, 
and  can  carry  ^lO  piissengers.  At  the  normal  speed  of  eight 
mites  an  hour,  the  electric  oneq,y  necess:u'y  is  as  follows  : 
on  the  level  4'H  h.]h  (IC  amp.  x  200  v.) ;  on  a  riae  of  1  per 
cent  H  h.p.  (29  amp.  x  200  r.),  and  2  {mr  cent  II  b.p,  (42 
Mip.  X  200  v.).  At  the  speed  of  il  miles  an  hour  ;  on  the 
rise  of  3  per  cent  12  fi  h.[).  (46  amp.  x  'iOO  v.),  and  4  per 
cant  \5T,  b.p.  (.'VT  amp.  x  200  v.).  At  Lh«  speed  uf  3^ 
miles  an  hour  :  with  a  rise  of  5  \nn'  cent.  10*5  h.p.  (3S  amp. 
X  200  v.),  and  bt>  jier  cenu  1 1  b.p,  (40  amp.  x  300  v.). 

Liverpool  Engineering  Socie(7. — At  the  eighth 
meeting  of  this  sucit^ty  Mr.  Cburlcs  H.  Vciiman,  A  I.E.B., 
the  Cori>oration  oli»:trical  oiij^ineer,  raad  a  pa|>er  entitled 
"  Notes  on  Central  Station  Electric  Lighting."  In  giving 
an  aeoount  of  several  stations  at  present  RU[>{>lying  current 
on  a  commercial  haHis,  he  described  the  Ilousv-to-House 
system  at  Rromi>ton,  fCastboumc,  ami  Brighlwn,  the  Forranti 
at  Glasgow,  and  .Morcloy  at  Bournemouth,  as  oxamplea  of 
alternating  transformer  plante,  Hastings  and  Chelsea  as 
high-tenaion  continuous,  atvd  St.  James  niid  Pall  Mall  and 
Kensington  Comt  us  low  -  tensiuti,  similar  to  that  in 
uec  in  Lirerixx)].    The  paper  was  illustrated  by  mounted 
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prints  and  diagrams,  and  also  by  lamplee  of  the 
cables  and  joint  boxes  used  in  Liverpool,  by  the  courtesy 
of  Mr,  Yoyaey,  Messrs.  (>allendar's  engineer.  The  history 
of  the  statioDB  wa«  traced,  and  the  changes  in  the  various 
systems  noted.  The  author  then  compdu^  and  diecussed 
the  methods  used  to  generate,  measure,  and  distribate  the 
electrical  energy  with  regard  to  their  general  advantages, 
and  drew  conclusions  therefrom  as  to  the  system  of  supply 
which  will  probably  become  general.  In  concluding, 
the  author  gave  a  short  account  of  what  is  rC(|uired  of  an 
electric  supply  company  uiider  biw,  with  special  reference 
to  the  Boaiy]  of  Trade,  and  of  the  curves  of  sujjply  obtained 
from  the  various  st.^tioQa  alluded  ta  In  the  discussion, 
Mr.  J.  a  T,  Turner,  Mr.  Boult,  and  Mr.  Bromley  Holmes, 
of  the  Livoqxjol  Electric  Supply  Company,  Limited,  a|mke. 
A  cordial  vote  of  thanks  was  afterwards  passed  to  Mr. 
Yeamati. 

IdghtiDg  the  Fnlham  Town  Hall. — A  special  meet^ 
ing  of  the  Fulham  ^*eKtry  wa«  held  on  Friday  hut  to  con- 
sider a  recommendation  of  the  Lighting  Committee,  "  That 
the  Veetry  snnctioo  the  insUllatioii  of  electric  light  at  the 
Town  Hail  at  a  coat  not  exceeding  jE2,000."  Dr.  Coonoy 
movod  the  ado|)tion  of  the  report,  but  after  doing  so  ex- 
pressed a  hope  that  the  matter  might  be  referred  back  to 
tlie  committee  for  tunher  consideration,  as  he  did  not  think 
the  time  waa  yet  ripe  for  undertaking  this  instnllatiou  of 
the  electric  light,  while,  on  the  other  band,  ho  wished  mem- 
bers to  have  the  subject  well  in  their  minds.  Mr.  Cornwall 
Recnnded  the  motion  in  an  equally  conlradictory  speech. 
Mr.  Dyer  s»id  he  could  not  understand  what  the  previous 
speakers  wore  driving  at,  but  he  would  move  as  an  amend- 
ment "  that  the  qiiestioit  bo  referred  back  to  the  committee 
te  report  aa  to  cost  of  installation,  etc."  Uo  protested  that 
they  had  no  right  to  sink  jE2.000  of  the  ratepayers'  money 
in  a  businflu  that  might  not  pay.  Mr.  Lawrence  tccondetl 
the  amendment.  Mr.  Cranfleld  said  the  discussion  of  the 
t|uesttoR  was  altogether  premature,  and  he  bolicred  that 
£2,000  was  far  above  the  probable  cost  of  the  ioslullation. 
They  already  had  had  a  tender  to  do  the  wort  for  £1,365, 
inclunve.  Gas  would  spoil  the  decorations  of  the  splendid 
new  hall  in  twelve  months,  and  he  hoped  that  they  might 
bo  able  to  have  electric  light  from  the  first  and  keejt  the 
place  clean.  Electricity  was  safer  ami  healthier  than  gas, 
and  would  coat  .15  percent,  less.  He  did  not  think  this 
subject  should  have  been  brought  up  at  all  without  eonsiilt- 
ing  htm  as  the  chairman  of  the  Electric  Lighting  Commit- 
tee. Mr.  Weatherly  said  there  seemed  a  coruensus  of 
ojniiion  it)  favour  of  the  electric  light,  hut  the  expense 
seemed  to  make  it  impracticable.  After  some  further  dia- 
cus«ion  Mr.  Dyer'n  amendment  was  put  to  the  meeting  and 
carried. 

PabUo  Ughtine  by  electricity.  -By  invitation  of 
the  Town  Council,  the  Glasgow  Pkilusuphical  Society  held 
ihuir  ninth  ordinary  meeting  in  the  Banijuetlng  Hall,  City 
Chambers,  when  Mr.  Henry  A.  Mavor,  member  of  the 
1  natitution  of  Electrical  Engineers,  delivered  a  lecture  on 
"  Pubhc  Lighting  by  Electricity."     Prof.  M'Kendrick  pre- 
sided, iind  there  was  a  crowded  .ittendaneo.     The   lecturer 
[Kiinted  out  that  electric  light  was  now  entering  in  this  ^J 
country'  on  a  new  phase  of  existence,  and  public  attention  ^H 
W4S  constantly  turning  towards   it  with  freeh  interest.        ' 
The  cstabltahmont  of  distributing  centres  for  electricity 
bad  produced  a  demand  for  electric  current,  which  waa 
altogether    on   a  dilTerent  scale  from   the    deoumd    for 
isolated    installations,  and  electrician*  now    thought   as 
lightly  of  instaltattooa  of  10,  M,  or  30,000  lamps  as  they 
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did  a  few  years  ago  of  inBtallatioriB  of  a  lew  UuikIi-wIs. 
The  first  scientific  prublaui  cotin«et«d  with  the  {iroiliiction 
and  disbrihiiiinii  of  el«ctricity  having  bean  solred,  the  next 
Bte]>  wa£  to  attack  tlie  economic  prohlem,  aoaa  to  rodiice 
Its  cost,  and  the  nfttural  tcndencjr  was  to  ceiibralisQ  tho 
production  ao  a«  to  noiitrah'ac  its  coirt,  Mr,  Mnvor  showed 
that  the  dynamo  machine  waa  tha  most  mech;inici<.l  artictio 
that  had  ever  boon  induced.  It  gave  ont  as  much  aa  93 
or  9^  jioi-  cent,  of  tlio  enerj^y  that  viae  put  into  it,  and, 
thorofoi"e,  there  was  not  very  much  to  be  hoi»ed  for  in  tho 
way  of  ehcapaiiing  tha  cost  of  production  in  this  direction ; 
hilt  thnrp  was  a  gi-ciit  imiiruvement  possible,  in  fact  already 
accumjilitihod,  in  the  incaiidoscunt  lamp,  so  tliat  it  whb  not 
at  all  imjin)lxihlc  that  the  cost  ol  el«ctrfc  light  would  be 
lees  than  half  what  it  was  at  present  within  the  next  few 
yoars.  In  conehision,  the  lecturer  ox|»rC88od  the  hopo  that 
in  Glasgow  before  long  eloutric  conduutoi-a  would  lie  down 
with  the  gaspijio,  and  that  tho  light  of  a  new  era  would 
ijiroad  its  radiantso  over  ovory  nuurttr  of  the  city.  The 
lecture  wa«  illuslratod  by  practical  ilumoiiBtiutiouB  and 
lantern  views,  :uid  was  gi-ently  appreciated. 

Tho  Comstoek  Water  Power.— Alvan  D.  Rrnck, 
Mriiting  in  the  Onrrlmul  ^flll<lhly,  ihus  desirribux  fine  uf  tha 
most  rcmmkahl^  in^iLinres  of  electrical  trunHHitsiiion  uf 
(Mtwur  recently  accoiapliehod  in  the  Stale  of  Nevada,  on 
tho  world-famona  Comstoek  Ivodo  inul  the  almost  otjoully 
famous  Sutro  Tmuitit.  At  the  Ncviula  Mill  there  U  a  10(t. 
Peluju  wator-whcel,  which  receives  water  Lhrouyh  a  [lipu- 
lino  delivoiijii;  water  from  tho  side  of  Mount  Djividson 
under  a  hciul  of  iGOft..  giviuf,-  300  h.p.  Hero  the  water  \h 
again  caught  up,  delivered  into  two  hca%'y  iron  pipes,  and 
coTiductwI  down  the  %'eitital  shaft  and  iriclinoof  tho  Chollar 
Mine  t^i  tho  Stititi  Tunnel  levul,  wlicio  it  Ih  again  dclivcvwl 
\k  »'x  Pclton  wiitor  wheels,  this  tima  rniuiin^  under  a  head 
of  l.CtiOft.  Each  of  the  six  whools  ia  but  40in.  in  dianiuter, 
wdghing  22')lb. ;  hut  with  a  jet  of  water  loss  tkui  ^in.  in 
diamet«r,  they  develop  12.5  h.p.  each.  On  tho  same  sliall-s, 
which  revolve  900  times  a  minute,  arc  cotij>lod  six  lEiiiKh 
dynamos,  which  yenfli-ale  tho  current  tortho  electric  motors 
that  drive  tho  6t<inii>3  in  the  mill  almvu  ground.  Tho  result 
is  that,  where  it  formerly  took  :i  1 1  minoi-e'  inchee  of  water 
tu  o])erate  .1.1  stamps,  but  72in.  are  now  retjiiirod  to  run  110 

'Btum[is.  This  in  the  most  enormous  be:irl  uf  wator  t-viir 
used  by  any  wheal,  and  by  itsolf  consli Lutes  an  era  in 
hydraulic  engineering;.  A  solid  l>ar  of  imn  thrown  fo'Tibly 
against  tbiH  tremundoiu  let  rebounds  as  though  it  had 
Btnick  againU  a  solid  body  instead  of  a  mobile  tUiiil.  The 
speed  o(  this  jet,  where  it  impinges  against  the  buckets  of 
tic  wheel,  is  two  railes  a  minute — I7Gft.  u  second.  There 
is  another  quality  of  those  exti'aordinary  wheels  which 
renders  them  ibsolutcly  without  a  peer  in  tho  largo  £ii.mily 
of  prime  movers.  Tbia  is  the  immoiiKC  |)ower  oxortod  per 
pound  of  weight.  Those  in  tlie  Chollar  Mine,  for  instancQ, 
give  out  I  h.p.  for  every  1  -Sib.  of  wcighL  If  there  is  any- 
whoro  a  motor  which  begins  to  compare  with  them  in  this 

,rwi»oct,  tho  public  have  never  boon  favoured  with  know 
ledge  of  it.     And  it  seems  thoiM  is  uo  limit,  outride  of  that 
which  sets  bounds  to  tho  he-id  of  water  itAoIf,  to  prevent 
further  piogrou  of  tho  wheel  in  the  same  diroclioti. 

Tbe  Iiangluuis  Inoandescent  Lamp.— Mr.  Ling- 
bans  has  iturin^  the  VaaI  few  months  Ri.iiuifactured  an 
iuipiovod  lamp  which  may  iiossibly  bo  the  boginning  of 
an  entirely  new  dovetopmeiit  in  tho  niajiufacturo  of  incan- 
descent lamps.  Tbe  main  characteristic  of  tbia  latest 
improvement  in  the  Liuigharu  lamp  Is  that  it  recpiiroB  a 
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very  low  Tncuum,  corresponding  to  about  one  milUmotn 
atnioDplieric  ptessiire.  So  low  a  vacnam  as  this  eiittrel 
obviates  the  use  of  the  expensive  and  iinhoalthr 
mtitx:ury  pump,  as  it  can  bo  produced  by  a  mochaoicul 
vacuum  pnmp  specially  constructed  by  Mr.  lianghatia 
for  tho  purpose.  In  the  new  lamp  the  ordinary  fibunenta 
of  cartmn  have  beeii  replaced  by  those  made  of  a  metallic 
(silicium)  conductor,  and  it  ia  found  that  filaments  of 
tbia  description  rceiat  a  t«m]>orature  contidorably  higher 
than  carbon  lilamcnts  without  being  attacked  by  oxygeiL 
This  i-esistaitce  to  combustion,  it  is  Et;it«d,  is  indeed  so  f^reat 
that  the  silicium  Hhunents  will  incandesce  for  several 
minutes  in  the  open  air  without  being  destroyed.  Not- 
withiitandiiig  tho  low  vacuum  tho  Ufoof  the  silicium  fila- 
ment is  oipial  to  that  of  any  of  tho  bott  makcA  of  carbon 
(iLamoiilA,  and  it  would  almost  l>e  iiossiblo  to  do  without 
vaciuim  if  it  were  not  for  the  conductivity  of  utmnspherii 
uir,  which  would  cause  too  groat  a  loss  of  boat  and  thereby 
too  great  a  consumption  of  cuiTent.  This  very  neu-ly 
appt'tjaches  iiicandescenca  in  o|>en  air,  but  it  ia  yet  very 
doubtfid  U  inaindoBcenee  in  u|)eti  ait'  is  really  a 
desideratum.  The  several  prucesses  employed  in  coating 
with  silicium  the  LanghnnK  met;illic  or  minai**!  filament 
arc  simple  ajid  iiicxpoiiflive,  securing  gi-eat  rogiilarity  iatha 
eoain):;,  us  well  as  nffonling  a  high  degree  of  certainty  in 
thu  prodntarmination  of  tho  voltage.  OT[|inary  carbon 
tilamunts  coatei]  with  silicium  by  the  Langh;inB  patentee! 
pi*ucosa  will  also  produce  lamps  consuming  leas  current  tl 
Um|Ni  made  entirely  of  carbon,  and  rotiuiring  but  the  samft 
low  v.u:uum  as  tho  silicium  Liaughans  lamp.  Tbe  silicitun 
lump  ooiisumes  a  euiTontof  only  3J  watte  [>cr candlo-|)owor, 
Wc  may  add,  that  in  all  jirobability  these  lam^is  will  be 
introilucod  into  England  voiy  shortly,  when  electrical 
cnginocia  will  have  an  opiiortunity  uf  judging  of  thotr 
ment«. 

High  V,  Low  Tension  at  Paddington, — A  3(wda] 

rnuuting  of  the  Paddingtoii  Vestry  was  held  last  Friday  at 
tho  Vestiy  Kail.  Paddingtongi-een,  for  the  piu'|K>se  of  con- 
sidering tho  question  of  the  electric  lighting  in  tho  [lariab, 
which  had  boon  considenxl  hy  a  committee  of  tho  Vwtrj, 
I'hti  (piostjon  rBRolvett  itself  into  a  discussion  of  hightensiun 
against  low-tension  syat«ms.  Colonel  H.  C.  Rirchai-d 
pruiKMud  tho  atloptioii  of  tho  report,  which  recommended  i 
that  the  application  of  Uiu  Kensington  and  Knighlabridge 
Electric  [jgbting  Compauy  should  be  aasentcd  to.  But  il 
tho  Vustry  considai'cd  Lhu  draft  regulations  now  being  pro- 
jiaieil  by  tho  Board  of  Tra<le  to ilo away  with  tho  objections 
lo  the  bigh-|>rcssuru  supply  system,  then  tho  committoo 
cuiistilurud  that  the  itpjiliealiuti  of  the  Mutix)]>ulitaii  Com- 
[Muy  might  be  conaidurod.  Both  the  Keiisingtoa  and 
KnighUtbridge  Ooni|utny  and  tho  Metrn|)olitan  Company 
object  to  the  insertion  of  any  clause  reducing  tbo  time  for 
pureboso  below  43  years.  As  tho  cost  of  lighting  tbo 
fiti'cets  with  electricity  at  preteul  would  be  in  excess  of  gaa, 
the  oomroittee  did  not  feel  justified  in  reeommendiug  it, 
though  in  the  future,  when  the  olocuic  company's  arrango- 
menls  had  been  more  matured^  action  could  be  taken  for 
su  doing  with  advantage.  He  observeil  that  since  the 
reiK>rt  hnd  been  drawn  up  the  Mctrojiolitan  Company  had 
varied  its  list  of  prices,  and  probably  tho  other  oompuiy 
would  ilc&ire  to  vary  its  scahi  of  prices,  and  he  should  pro- 
piiso  that  thu  comiMiiiy  he  communicated  ivith,  with  thist 
object  in  view.  Colonel  illair  sjioke,  strongly  objectiug  bo 
this.  The  Moiroitolitan  Comiwny  was  merely  trying  t(>^~^ 
gammon  the  Vestry,  imd  he  was  in  favour  of  the  recommen- 
dation of  the  committee  being  adopted,     Mr.  Stepbeasou 


WM'd  he  sbouM  >e«ond  Ui«  propori^nQ  of  Oolond  Darcliard. 
Mr.  K.  H.  Mills  propaam),  as  an  a,inen(linont,  tlut  ihe  ]iro- 
VHionnl  oHor  1)6  Hmaiided,  inasmuch  as  the  dmft  \>rv- 
vtsionul  onler  prejMired  by  tho  cocimiitc«  did  not,  sccur*  to 
the  ratis(iajrer&  sticfa  advanwgea  as  tbuy  wei'«  entitled  to 
rewiT*  as  a  cMjnsidcntioii  for  the  very  faltiiilile  conceaeion 
iitvolvad  in  the  grunting  iu  asaistance  tn  a  cain{)a[iy  to  ob- 
Uiti  iin  order  for  lighting  the  p»ri«h.  Mr.  T.  S.  Aiidenoii 
fMonded  thtJ  umundmont,  Mr.  Mark  11.  Judge  oppmod 
h  tho  propoftitioiis  bcEurti  tbc  Vcebry.  Ho  did  tiot  con- 
■ider  th«  report  a  tiiistworthy  document,  and  be  uraa  in 
favour  of  adjourning  tho  matter.  It  was  agreed  to  adjourn 
the  (urtJicr  consideration  of  the  matter. 


Electric  Z<i«bting  ia  the  City.—On  Tuesdny  a 
special  meeting  of  tho  City  Commiseion  of  Sewere  waa  held 
at  the  Guildhall,  Mr.  Fmtik  Greon  preHitling.  The  Streets 
Committee  reported  that  they  had  agiiin  had  under  con- 
dderatioD  the  draft  of  ibo  proposed  contract  with  tho 
Brush  Electricul  Rnj^inoering  Com|Mny,  a»  returned  by 
their  eolicitora,  vith  various  proposft'l  ultenitioiia,  and 
while  deeming  il  necessary  to  resist  certain  of  those  altura- 
tioiu,  they  recommended  the  Court  to  concur  in  the  lollow- 
ing,  Darnel  J  :  (1)  That  the  compAoy  have  way-leave  in 
sabw*yi(  for  privuto  supply,  notH-ithntanding  the  contract 
for  public  supply  might  have  bean  determined.  (2)  That 
the  private  supply  bo  fixcluwve  for  21  years,  wbather  the 
coutract  for  public  supply  be  determined  or  not.  (3) 
That,  aa  regarded  the  i'eme«ly  of  defects  found  on  inji[>ev' 
tkin,  the  penally  should  not  be  enforced  if  the  worlt  of 
repair  were  commencoil  within  34  hours,  and  were  pi'o- 
eeeded  with  diligently  to  tho  satisfaction  of  the  ciiginuvrs. 
(4)  That,  aa  regarded  the  tlidiiig  sude,  7A  (ter  cent,  per 
snnnm  on  the  cspitat  sunk  in  the  plant  and  machinery 
should  be  allowed  for  depreciation,  and  5  per  cent  of  the 
pi'olita  available  for  dividend  for  a  ronerve  fnnd  until  aiicb 
fund  should  amount  Ui  a  ({uartcr  of  the  i>aid-up  capital. 
(&)  That  though  tho  pnrehiwo  of  tho  iindertftitiTig  for 
jNiblic  supply  at  21  yeara  was  under  llie  Act,  the  purch.iaQ 
of  the  private  supply  at  21  years  should  be  by  agreement 
or  arbitration  ;  the  purchase  of  either  nl  43  yearu  to  be 
under  the  tornis  of  the  Act,  In  the  event  of  the  Court's 
concurring  in  those  recommendations,  the  committee  asked 
authority  also  tn  conclude  trimilar  terms  with  the  I-ainjr, 
\Vhartoii,  and  Down  Construction  Syndicate  fur  another 
diaU'icU  Mr.  Cloudsluy  move<)  the  luloption  of  the  report. 
Mr.  J.  £.  Sly  propoaod  that  it  should  be  referred  back  for 
oon»ider.ition,  as  ho  objected  to  the  cora|uiniee  havini;  the 
right  to  supply  private  conaumer*  if  their  coiiti'act  for  Lite 
puMic  lighting  of  the  district  had  been  terminated.  The 
oompanioe  seemed  U>  be  im[)Osing  their  own  ti-nns  on  the 
Cotirt.  Mr.  BoM-riiijj  thought  it  would  be  a  public  eciindul 
to  hand  over  the  City,  lio;ind  hand  and  foot,  to  private 
companies  tor  31  years.  It  would  ap{>eiir  to  be  a  premium 
to  the  comjkaniei*  tempting  them  to  bre.Lk  the  [niblic  light- 
ing Gontmcl  as  anon  as  jioaaibic,  ha vinj;  secured  a  ninrio[K)ly 
of  Ibe  private  supply  for  to  long  u  peticKl.  The  chairman 
pointed  out  that  the  Act  prevcnlMl  them  frum  giving  an 
exolasive  right  to  a  compiiny  to  sujiply  the  electric  light 
within  a  given  area,  and  the  C-omniission  were  oiily  con- 
tracting so  far  as  thoy  were  able.  Mr.  C.  T.  llarris  suid 
tbat  the  propoecd  alteratious  wcreull  advei-sc  to  the  rate 
(ttyen,  and  should  nut  be  oiiiertatiiof.  Mr.  W.  11 
Pannell,  on  the  other  hsmd.  thought  the  Commissioti  wore 
making  infinitely  better  teriii8  than  they  would  obtain 
•indcr  a  pro^Hsional  order.  None  of  the  ultorjilions,  in  his 
opinioji,  WM  iinniieiil  to  the  ratepayer*'  interests.    Mr. 


Deputy  Scott  and  Mr.  George  Shaw  also  sup|K>rtod  the 
report.  The  amendment  was  negatived  by  a  considenible 
majority,  and  after  some  further  disouMion  the  report,  wag 
adopl«d, 

Brusaels  Tramways. — Those  who  know  the  condi- 
tioiie  under  whivh  the  electric  tramcars  were  ialjoducod 
into  Brusaels  will  not  be  surprised  to  bear  tbftt  the  eleetrie 
service  has  been  so  far  eu'ried  on  nt  a  ton-  A  few  cars 
have  been  ruaning  among  the  horse  oars  and  numerous 
trials  and  exporimetils  have  been  made ;  these  have  cer- 
tainly tendered  conaiclcrablo  ecrvico  to  workers  in  the  same 
field,  but  have  not  reeulted  in  the  most  economical  reiiult 
In  the  report  submitted  last  week  to  tho  company's  meet- 
ing, it  is  stated  that  the  electric  service  has  left  a  deficit  o 
28.(jl6f.  Thij  figure  forms  the  difference  between  the 
actual  total  coat  of  the  electric  traction  and  the  calculated 
cost  of  horse  traction  during  tho  period.  Tbo  largeness  of 
this  sum  ia  largely  due  to  the  frequency  of  the 
mudificutions  inseparable  to  tbe  jierioil  of  experi- 
ment, and  also  to  the  fact  that  having  ouly  three 
cars  while  a  larger  number  ooutd  have  been  run  without 
much  increasing  tbo  general  coat,  this  bos  greatly  swelled 
the  relative  cost  of  maintonance  per  car.  The  oom|>any 
have  [lot  entered  into  greater  extenBions  both,  beciiitse  of 
thu  necessity  for  large  capital  expenditure,  and  because  tho 
motor  and  gearing  of  tho  cars  seemed  to  leave  stilt  some- 
thing to  bo  deaired.  The  company  have  now  hml  four 
yaam  of  oxijoriunco,  which  they  consider  sufficient  to  make 
them  conclude,  whatever  may  bo  the  progress  in  the  accu- 
mulators or  in  the  mechanical  arrangemontfl  of  the  car», 
that  electric  traction  by  accumululeiii  is  nut  practtcabloand 
remunerative  under  the  given  conditions  of  their  lino.  It 
h  beside  the  question,  Lhey  tliink,  that  electric  tntction  has 
bud  such  great  developments  in  other  lands,  and  that 
it  is  substituted  cither  by  overhead  conductor  Hystonui  or 
by  auoiimulutors,  the  tiBction  by  hor6C«  in  case  where  the 
latter  are  dear,  or  where  tho  gradients,  being  small,  do  not 
present  tbo  dilliciilties  of  the  Bruaaela  lines,  or  where  tlic 
dilfei-ence  between  winter  and  summei'  lervices  necessi- 
tatoa  important  chaneies  in  the  atnd  ;  or  where,  in  a  word, 
special  circiimstancet  uro  encountcre'J.  But  in  Brtissels  the 
oxj>Qrience  has  shown  them  definitely  that  the  most  eco- 
nomical working  of  their  line  is  by  horse  traction,  therefore . 
from  the  Ist  of  May  next  homes  wilt  bo  teiiuUited  on  the 
Rue  de  la  Loi  line,  and  the  electric  inalallatioii  will  be  uti- 
lised in  some  ether  way.  From  this  report  it  will  bo  seen 
that  the  ro*olve  is  definite  to  atHiodoii  the  electric  cant.  It 
is  (:erta.inly  curious  that  the  initiatora  of  the  storage  car 
syBt«m  in  Europe  should  see  fit  to  abandon  tjieir 
attempt  exactly  at  tho  time  when  the  ^reut  London 
tramway  compaiiiea  have  been  cunvinced  of  the  finan 
cial  8iu:oo8B  of  the  oxpenment,  and  are  actively  taking 
t^teps  for  the  extensive  irttroilu(!tioii  of  the  system 
Tho  lugfuifur-Conseil  of  Last  week  devotes  considerable  m|kicc 
to  diacututioti  of  the  report,  ami  the  prctent  (iiian«ial  |Mi«i- 
btUtios,  and  is  exi-ecdingly  wroth,  from  an  electri- 
cal ongiiioering  |K>int  uf  view,  with  mferfini'O  to  tlie  affiiir. 
It  alludes  to  the  cunlinued  hostility  whiirh  \um  exi-tinl  since 
the  commonoement  by  tho  Brussels  City  Council  against 
tho  innovation  of  the  electric  oar«.  It  is  for  this  real 
reitson,  it  thinks  being  in  the  minority  tn  face  of  llie  won- 
dorful  development  of  elcL-tric  tract  iun  iii  other  cotintriue, 
that  they  have  lucked  up  their  power  statiun ;  and  it  is 
practically  certain  ihiit  when  in  five  yoara  all  tho  other 
tiamway  comiMniea  are  u^ing  oloetricity  tliey  will  be  forcer) 
Lo  reo|icn  their  station. 


HOW  TO  PRODDCB  ELBCTRrCAL  PRESSORE.* 

(CatUiivued  from pa^f'  J4^.) 

Temprrature  of  Cmi. — Tho  rcwUiarice  of  the  conductor  in- 
eraaaes  witli  rise  in  temixiratiii-e.  'Ilia  r»ai8t*nce  iucretses 
about  -002  for  an  increacte  of  temperature  of  Meg.  F.,  eo  tliat 
to  find  the  reaiHtance  due  to  Letting  tlie  increased  resistance 
must  Iw  addod  to  the  numi&l  resistance.  For  example,  a 
wire  Chat  bad  a  resistance  of  1  ohm  at  the  temporature 
measure  60deg.  F.  would  have  a  reeistanc«  of  I  -<-  r002  k 
60)  =  M  at  &  tttmperature  of  lOOdeg.  F.  In 
the  formula  below  where  R  is  introduced  it  meaiia 
the  rc«i«tAnc«  at  the  temperature  under  diacassion,  and 
not  the  reeistaDce  at  the  ordi  nary  tcniiierature,  Tlie  increa-te  of 
temperature  has  alw*  a  detrimental  effect  upon  llio  insulation, 
aad  if  nUAed  too  high  will  soften,  perhapa  melt  and  set  on 
fire.  It  is  uecefWkTj  then  to  so  anange  the  mm  of  wire  of  the 
coiU  and  tlie  design  of  i-oil  that  as  large  a  surfaco  an  possible, 
Mnaidering  all  other  conditions,  may  be  obtained  for  heat 
radiutioii  and  convection.  Thiti  qiiestton  is  iierhapH  more  im- 
{xirtAnt  when  considering  the  amtatuni  coil»,  hut  it  may  be 
discneBed  here.  Th«  heat  gonomted  ja  a  conductor  carrying 
&  cuireut  in  proportional  to  the  product  of  the  Eqnare  of  the 
current  with  the  resimtance 

and  tho  current  being  continued,  expreiuiing  time  by  t  this 
becomes 

If  the  unit  of  heat  taken  is  that  r^nng  lib.  of  water  from 
Odeg.  C.  to  Ideg.  C.  a  current  of  C  aniperea  through  a  resist- 
ance of  R  ohnia  produces  per  minnte  0~0315  C^R  unita  of 
liea.t,  or  generally  if  H  be  tJie  number  of  unit«  in  t  miuutett, 

H  -  00315  C=  R  (. 

Knovliig  the  hoat  developed  it  is  ca«y  to  know  the  work  per- 
fonDcd  since  Joulo  gave  ua  the  mechaainal  equivalent  of  heat, 
which,  for  the  unit  Adopted,  ia  about  t,400  <1,389-S)  foot- 
poiindu.     Hence 

Work  -  1,400  x  0-0315  C=  R  t 

=  44-25  C*  R  ^ 

tt  all  the  K'ork  done  in  the  circuit  a  used  in  producing 
heat 

Work  =  44-25  C  E  (. 


for 


CRl  =.  CCRUiulCR  =  E. 


This  applies  to  all  steady  currentA.  Iii  connection  with  work 
uiother  unit  called  the  watt  ha£  been  adopted. 

The  WATT  (the  unit  of  work)  =  volt  x  ampere  (C  x  E) 
=  74S  »-att6  =  one  hontcpower. 

If  in  the  last  formula  we  require  to  know  the  work  in 
lior9e-i>ower  we  divide  by  33,000,  the  unit  of  hori(e-[jowcr — 
vix.,  33,0001b.  raised  I  foot  in  1  minute.     Hence 


U.P.  - 


44-25 
33,000 


CE  = 


CE 
746' 


Taking,  then,  that  the  electrical  energy  =  C  E  or  C^  R  do- 
reloped  in  any  coils  is  exp«iided  in  producing  heat,  then  at 
the  point  when  the  temperature  remains  constant  aa  much 
heat  mu»t  be  radiatod  or  somehow  conveyed  away  as  is  pro- 
duced. 

From  formula  givyn  by  Prof.  Forbes,  Mr,  C.  Bering  states 
that  a  watt  of  energy  will  be  dissipated  for  every  333  niiuuru 
inches  of  external  aurfnoe  of  coil  when  the  difTi-rtncc  between 
the  tein[wmtiin!  c>f  tlie  coil  and  the  surrouiidiiig  air  in  Ideg. 
F.  The  Fahrenheit  scale  is  that  usually  found  in  the  ther- 
mometers usod  in  &ig]and,  though  the  centigrade  tWAle  in 
generally  adopted  for  la-bomtoi^'  work.  Putting  this  into  a 
formuU,  wc  get 

WorCE  =.  -g^TS-  0-004476X8, 

when  W  =  watts  lost  in  the  coil,  T  a  degree*  Fahrenheit, 
and  S  =  xqiiare  incheii.  From  this  formula  others  of  great 
intefflBt  con  be  deduced.  Thus  the  greatest  current  that  can 
be  used  in  the  magnetic  coils  of  a  shuni   machine  when  the 

*  liitraota  Irom  "  Pint  Principles  of  Ekctrfcal  Enginncring." 


proasure,  E,  is  known,  so  that  they  do  nothcatabovoicertoJAj 
temmrattue,  is  found  from  ~ 

TS 
^  -  323  E* 

Again,  the  greatest  current  for  any  allowable  teoiperataw 
above  that  of  the  air  can  ea«ily  be  determined.     Say,  (ocj 
example,  50deg.  F. 

If  SOdeg.  F.  iathe  maniattm  difference  of  temperature,  th8_ 
furmnhi  becouea 

C.-36|o,C.-60y|. 

^e  formula;  can  be  used  for  snvs  machiocs  when  C  ia 
known,  for  tlie  original  fornmla  may  be  written  W  or  C  E  or 

C^  R  -  -1  T  S,  and  this  cnobles  the  greatest  reaistanec  which_ 

raay  be  given  to  the  eoila  to  prevent  overheating    to 
obtained — 

TS 
"  '  223  (?' 
With  a  {>ermiwiibIo  rise  of  SOdog.  F.  and  oJ  SOdeg.  F. 
pecttvuly  we  ha,v6 

The  surface  of  the  coil  in  Hcjuare  inches  may  be 
223.  W        223  CE  _^  223  C^  R 

01  the  surface  may  be  for  a  rise  of  50deg.  F.  and  ttOdeg. 
reapectively. 

8  =   ^  W  =  44fiW,andS=    ^  W  =  2-8W. 

A  large  proportion  of  the  wires  frtr  carrying  currents  will 
be  laid  underground,  and  in  this  ease  we  liavu  no  datA  for  di»- 
cutMsion.  'llxt  inetliodtt  of  laying  and  the  kinds  of  iuulation 
art;  so  various,  that  only  a  lung  series  of  experiments  will  give 
an  Bppruxiniate  aulutiuu  to  the  question.  A  good  insulator 
which  ia  at  the  same  time  a  good  conductor  of  heat  is  a 
deaideratuui. 

Tho  auiuunl  of  heftting  that  takes  place  in  different 
tnachiues  differs  very  conindorably,  the  magnet  ooils  of 
badly  designed  machines  taking  an  much  energy-  lui  30  por 
cent,  of  the  whole  outpul,  while  in  the  beat  machines  only 
1-5  or  2  per  cent,  of  the  en*rgy  is  retpiired. 

[Theae  formuhe  differ  considerably  from  thotw  of  Mr.  Eason 
as  given  in  his  (laper  lately  under  discoasion  at  the  Xntttitiition, 
En.  K.  E.] 

Jrmaiiireg. — The  armature  of  the  machine  plays  a  very 
important  part  in  the  eK:onumy  of  th«  dynamo,  and  just  as 
there  arc  numerou.1  designs  of  field- magnets,  eo  there  are 
numerous  designs  of  armatures.  This  book,  dmling  solely 
with  elementary  principlee,  cannot  attempt  to  dlfcuss  the 
advantages  claimed  by  one  dcilgaer  for  his  armature  over 
that  of   others.     There  are   certain  broad    prioeiples  which 


■■■■^ 
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Fi«.  84. 

must  be  complied  with,  and  there  are  certain  interactions 
which  moKt  be  known.  It  ii  thcM  to  which  we  direct  attett- 
tion.  For  this  purpose  ww  rnuut  refer  again  to  tlio  inter- 
actions between  conductors  carrying  current,  between  magnetic 
tields,  and  between  conductive  and  magnetic  fields.  I^t  A  B, 
Fig.  34,  repreeeuta  piece  of  wire  in  u  circuit  carrying  cur- 
rent, and  tlie  ring*  repiesent  the  "  loops  of  force,"  the  arrows 
showing  the  direction  of  the  currant  and  the  directive  action 
tu  which  the  field  or  "loops  of  forve"ai-edue.  Further,  suppose 
thi»  |hart  of  the  circuit  Iwnt  round  on  ilaelf  as  iu  Fig.  25,  we 
tbon  see  how  the  fietd  arouud  one  bend  of  the  circuit  interacts 
upon  tlie  Geld  around  the  other  bend.  The  r«aulc  of  this  iut«r- 
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ftctioD  is  a  parti&l  sappreaaion  or  seemliig  partial  eupprcuios 
of  the  fields  and  a  oonibiniitioii  efluct,  causing  a  siogle  field 
to  encircle  boUi  wireit,  wluL-h  may  be  repretieated  in  Fig.  26. 
This  mutOAl action  between  th«iriree  huthe  effect  also  of  in- 
creaaog  tlie  resistance  of  the  tdrcuit,  thuH  it  will  be  found  tlitit 
tlie  ntsiDtance  of  a  sLraight  length  of  conductor  appears  leaa 
than  the  resititance  of  that  same  conductor  mode  into  a  coil. 


V 


// 


Fio.  85. 

Cmally  th«  nrrmiture  coila  are  not  coils  of  single  tonu  but 
toils   of  many   tnnits   ther^foru   thia  mutaoJ   action  of   the 

.turnii  nf  the  nsmw  coil  hax  \a  be  allowed  for  as  well  as  thu 

■jntoraclionii  butwcen  the  separate  coila. 

It  ha«  been  ata.t«d  that  the  electrical  prussurc  in  a  circuit 
oador  the  intlueiiLv  of  a  magnetic  lield  is  due  to,  and  ik 
proportional  to,  the  nuiuber  of  loopa  around  the  conductor 
forming  the  circuit  'VUva  the  electrical  pnutsuro  in  a  circuit 
of  which  A  B  forms  part  would  be  proportional  to  the  total 
number  of  magnetic  loops,  and  the  same  bolda  good  if 
ineteod  of  A  B  being  straight  it  is  coiled,  though  the  electrical 
prMmire  in  the  latter  caae.  if  iherearc  three  coihi  say.  will  not 
CKUse  three  times  the  ctiiTUnt  in  the  former,  because  the  roitis- 
tanoe  haa  been  inerMsed  by  the  coiling.  It  would,  however, 
b«  inconvenient,  if  not  irapoesihle,  to  distribute  the  loops  of  the 
nuKnetic  field  over  long  lengtli»  of  armature  wire,  and  this 
liuia  diminution  of  current  owing  to  greater  resistance  of  coil 
Is  easily  allowed  for  in  the  design. 


^■"^^^ 
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Ym.  36. 

Consider  now,  shortly,  the  air  spaco  between  the  [>ole-pIeces 

of  the  field-magnets.     Where  the  space  in  racaotof  everything 

ipt  air,   the  nmgnetic  resLstauce  is  the  nuin  of  tlie  re- 

ai  the  fii^kt-iua^tiots  and  the  air  s[jace.     It  w  ck<arly 

importOBce  to  reduce  the  resistance  of  the  air  space  as  much 
B  poeaible*  and  this. can  only  be  done  by  putting  into,  or 
l>ridging  over  the  space,  i^ome  material,  i>iich  as  iron.whichhas 
Ultle  magDOtic  resistanco.  Iron  iw  thercfuni  largely  UMdd,  and 
this  inttoloces  other  interactions.  We  hare  t>een  I  hat  a  tgnglc 
or  a  multiple  coil  rotated  between  Che  field-inagnet  iKilen,  has 
generated  initnn  electricn.1  pressure  varying  from  a  minimum 
to  a  miuuiouni;  and  the  current  duo  to  thia  presson  is  iu 
the  caoc  disciuiscd  daring  one  half  rotation  in  one  direction, 
and  during  the  other  half  rolatioii  in  the  npjio^ite  direction. 
The  current,  too,  varies  fromaminimum  toa  maximum  ondftr 
the  influence  of  the  prcssuri.'.  In  many  oporationfi  it  i«  neces- 
sary  to  have  the  current  in  tlie  external  circuit  to  be 
eontinuoaa  in  one  direction.  Machines  intended  trt  jtroduoc 
such  currunta  oru  culled  continuuui^current  machini»i,  and 
re(]uue  an  apparatus  called  a  eominutator  to  direct  the  cur- 
rent atwajs  in  the  direction  requii-ed.  Machines  which  do  not 
have  the  ouirent  oommuteci,  hut  sent  into  the  exUirnal  circuit 
alternately  in  opposite  directions,  are  cnllud  alternate-current 
maduDM. 

{To  h6  eoatinued.) 


ELECTRIC  WELDING. 


The  importance  of  the  use  of  electnuity  for  welding  pur- 
is  gradually  bcinj^  acknowledged,  and  definite  infor- 
ition  is  heartily  welcomed.    Tho  Amorican  Government 
otiquirod  into  the  matter,  and  tho  foUonitm  alutracU 
faom  the  report  of  the  commission  appointed  will  show  the 
mult  1^  tha  etujuiry. 


"Ta  thaChlBfofthe  BurcAUof  K()iil|im«iit  uul  EteruitiQff,  N»j 
DepftKnirnt.  Wathin^jton.  D.C.— In  olicdienM  to  an  onl«r  iroin  the 
Hcinoiinilili-  Srcrrtary  cf  Ihn  Nftvy.  datnl  Jmuu;  9.  18M.  contrilut- 

IDg  nn  a  1.innri)  '  To  niBiuinr  icla  tlin  ptocm  in  ti»i  l>y  iho  Tli<>Tn»oa 
Elirr-iHc  'VrddlnRO'impiiiiy,  nf  Ilniitnn,  Mb»..  roi  wi^UliiiK  mcttlit,  ad<I 
to  r-'tt-rl  M  to  it*  deWT^builT  ind  inUrUbility  (or  i>»v»l  iJuriwHwi,  «i.4 
imrliciiUrlv  for  i»c  on  vnuMU  at  tbs  NaVy,'  vrc  have  tho  h«Bailr  ts 
mob*  tho  (oUnwinft  report ; 

"  Tlin  jirncex*  or  wnlilinn  in  11M  by  ihe  Thomioo  Btectnc  WoMiiig 
Compainy  liu  becti  Tutly  InvntiKktcU  by  the  Bg*M,  'joth  ox^i  imtut- 
ally,  by  t«aU  made  in  oat  ptcttoce,  aaJ  b/  iurMti^Bliou  of  th« 
thtoriM  and  prinoiplM  involved. 

"  W<  find  ifiat  at  thft  pretrat  time  thix  vmotM  render*  it  pcsiibLa, 
tnctictlly.  to  tiilJ  irton>;ht  irun,  cant  trnri,  lirau  aod  oonwr  rodi, 
fromlbe»2eof  tbf  smilletit  ftlNincalrotiilucLom  in  um  fordistribnilng 
purpoMi  to  rodi  of  S^in.  Jiftraoter,  and  lo  void  inpna.  of  1'r|;«T  alisa  ; 
la  weld disBimilsr  luoiaUtudMeceaof  diSctvnt  formcaorcroM  Motion, 
to  juiu  by  weliUus  the  suit  or  wire  cablua,  aod  tn  f^roi  vrctdod  rioffa 
of  noall  or  1ar|w  iliamaln'. 

" The  operaaoEi  neeeiMTy  to  awomplish  t)i»M>  msulu  ncre  per- 
fonned  upon  HTual  different  welden  bavlDK  holtling  rUm|M  lo  >uit 
Che  work  in  band,  and  being  of  gradnateiT  cariai:ity,  eacb  muhine 
IiatiilliiiK  MinplM  rarying  bj  ■  tnullipLe  oi  tO  In  ar>«t-aeotioa  ;  and 
wliilr  none  nr  itirm  TRprMMmt  a  maotiina  for  i;eiicrat  lue,  tl  w»<'ld  bo 
poMiblc  to  coQstTuci  one  tuviuii  removabU  tUiii])>i  Ui  aiiit  different 
clUMt  of  work.  Id  thii  way  a  tmall  enmbtr  o(  weldara  oould  bs 
adapted  to  a  wid«  ranRe  of  korripc. 

''WcariscHiivinriHlilmi  the  Tliomiwii  weldbig  proeeMcaii  ba  found 
of  great  ntilit;  to  tbr  tiaval  letviDe,  botb  ou  ahore  aud  afloat,  toi  iha 
folLxrintc  rtaioos :  It  can  be  nxd 

"(n)  In  wnldinR  bnslm  in  mdt  nithont  alteriBg  thtta  altherln 
leniph  or  sham. 

"(ft)  Kor  waldiuR  lubes. 

"(e)  For  wsliliug  ait^lni  aitd  ibspeN  of  iatricale  roTOi. 

'•((fj  For  nclding  (wjij»i,  br«s»,  cast  iron  or  other  lUHlslh 

"(e)  For  hoaiiug  nieteln  for  foTKinic,  tomperiuf;,  or  upeettiugi 

"(/)  For  welding  wire  cai>lu, 

"Under  theae  bead)  tlie  lollawtng  maybe  moiittODeil  Be  a  lew  of 
the  mail)'  apjillcatiiiDa  that  would  renTslt  od  slll[>-bo•^l  :  Fot  Hnlding 
brokeo  [iuiii{i-[ilKtoii  ruJi,  ralvr-Hteitia,  eia,  \  for  Joining  mrte  of  iron, 
ctiji{Hvr,  i>r  uiItHi' rrivtals  ur  ban  of  thu  aaiiit,  oiniiuilar,  or  diirertnt 
Bliacw  or  efctioin  ;  (at  iiitkini;  jointB  at  auitloe  witli  bar*  [T  or  V 
jaihU)  for  tu«DdiDa  dn.ln  aod  «-ir«  rojx  ;  (ot  oonMiuctiiiRor  jninin^, 
enA  to  end.  pipe  of  alt  klttds,  aod  of  tarj^or  tuiall  dlainetor  ;  working 
orjfliiiii)glead|ilpG-,  weMiuf;  T  iwudk-Uoih  oi  elbows  into  liD«s  of 
Iiipinji ;  weldiojc  Mfi'  eiida  lo  boller-tuUea ;  weldiet;  aye-rloKa,  and 
woldtng  thoM  iiic*!n  to  bolta  or  tun  ;  repairiiiL',  outtint;.  and  borintf 
tooln  wii.hont  liiLrtiag  their  temper ;  len){th«n.ing  or  sliurtviiiiig  rods 
orberii  rcj-wiriiiff  broken  Mtt-iton  picooi  of  mavbiuery,  or  brokun 
cart-iion  or  rajt-Urau  littingi  ;  welding  oapiwt  electrio  tuaina. 

"  TliiK  avttcRi  at  welding  thiu  render*  eaiy  many  oneratioiii  In  the 
wnrkinf{  of  inntale  which  with  the  forge  and  amith  hare  tierelofon 
l>enii  ronwd^n*!  imfioMlble. 

"  It  i«  the  unftnimmw  ojiinion  of  the  Board  that  in  tho  prcaent  day 
of  atiipe  constructed  almost  c.ntirolj  i,t  inQtalt,  aud  iu  which  evvry 
fitting  pue«ibl«  is  mode  of  metal,  such  a  syet-iu  at  that  whicli  ha*  been 
iuv-Mii^alfid  by  lu  becomes  not  only  dnoirablo,  btit  a  meaos  to 
Bconouiy  of  etpenn,  ttms,  and  Isboiir,  and  would  aild  to  the  elUcietioy 
otthe  veaaal  nndor  any  condition  ot  servioe. 

' '  This  iysiem  of  welding;  occuplea  a  position  of  ita  own.  It  is  able 
to  do  not  oul  f  a  Urg><  |iart  of  the  work  of  the  forge  now  i  n  use,  but  t« 
uapable  of  doing  much  work  that  waa  hitlirerle  Mnadated  impoaaible. 
My  iCx  iiw,  thi'  larce  aconiuuhition  of  now  almort  wortbleaa  boiler 
Cuboc  stored  at  the  Navy  yani*  coiiM  he  nude  Kt  for  aervioe  ;  and  the 
(juautity  ofipire  liibo«,  andof  many  other  atorea  now  oanii"!  byiOiiiu, 
CDitld  be  iedui?ed. 

"  As  ibL-  oliusat  of  work  at  naval  HiAtioDs  and  on  nhijt'hoard  diScr 
iiiatnrially,  tlie  wdden  dchignMl  for  use  in  the  two  plana  ahonUl  be 
coDstructt'd  for  tlin  work  tliat  will  he  rmnired  of  tliem  ;  thoM  for  um 
on  board  ahiji  bvioK  eepecially  d«iigaed  willi  a  view  tO  ligbtnaM, 
cam|iactn«u,  sod  adaptability  to  flotwrsl  work." 

Abatract  from  rti>ort  dated  Outolier  31,  1889.  of  the  Naval  Board, 
coiiipiiMd  nfCaiilaiii  Ili^ury  Krben,  Liouteuaiil  A.  Nairo,  and  Lieu- 
tenant ^aimiid  .Snibnry.  apjiointGil  by  the  S«ciet*ry  of  the  Xavy,  (o 
tiMpect  certun  lockeil  wire  ro(<c  .iubcuitt«<l  for  oxainination  by  ili'wra. 
Cooper,  Hewitt,  and  Co.  1  -' A  diaadruitage  rxiet«  in  the  luw  of  the 
iufrlockcd  iiyitem  i>>  ili  inability  to  be  readily  aplloed.  BepM  esn 
b«  tailed  tt^thet  ot  caAs.  tharoi^hly  eeoDied  for  say  parpoae  whnt- 
evor.  by  tiKifiK  thn  ior-k«li  nhnwii  in  Cin^iilsr  No.  8.  These  socduts 
contAtniiica  kii'kiiiK  thiiiibU,  throii^li  whii:h  thr  riid  ol  the  TOM  fs 
rorc,  llir  end  o^Ddl  oul  and  the  nirci  mmcd  lack  to  the  otttdds  of 
Ifaa  thimble,  which  u  let  upckae  agauut  tin  inner  fooe  of  the  socket, 
moU'.-ii  uiotal  bciua  ponrcd  in  to  aecnn  the  acwwarr  solidity. 

' '  Tho  ruiio  can  m  woldod  elsctrioally,  and  a  nnmbor  of  Hteetmcna 
or  snail  joiata  were  dieiRi  tho  Board.  The  oircunifcreuceui  the  to|>« 
ii  not  incraasnl  by  this  nifithod,  and  tli*  ts^dity  with  wbiuh  it  is 
done  and  tha  noat  a{inatanoe  of  the  llnisbod  job  raoommend  it  to  the 
oODsideratloa  of  lh«  bnrcsa.  The  aamnlcs  of  electric  welding  bad 
btlm  sutdactsd  to  heudluK.  twitting,  and  tonnlc  atrainx  )  and  tnaay  of 
the  (Opaa  were  Wok«n,  but  in  no  raw  had  the  rupture  occurred  at  the 
weld,  the  tiroaking  ap^Mr'ntly  taking  place  w^ene  the  ttmper  la 
t'haiig^d  by  the  apjilicaiion  ol  heat,  eniiin  inch  or  so  from  the  wuld. 
Tlie  streoulh,  however,  at  this  point  hu  bpcn  found  to  be  trom  S6  per 
citui.  to  97  per  cent  of  Iho  (alt  atrragth  of  ibo  ro]<c. 

"  The  Tioutaii  Iron  Ooupany  are  prepaciii;;  niavhiaary  lor  making 
tho  welda  in  larve  nipe^  but  at  piusaot  they  only  handle  ioi>m  up  to 
|iii,  Tils  Board  witnoNcd  tlia  welding  of  a  Bimbsf  ot  kpeuiu«aa,  and 
auioDg  them  one  ofoaat  stsel.* 


i*ME  ElfiCTtliCAL  EKGltTfitek.  MARCH  28,  ifidO. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


JOINT  DISCUSSION  OK  MR.  SWINntTRSFS  PAPER.  "TOB 
THEORY  or  ARidATURE  REACTION  IS  IJVXAMOd  ASU 
MOTORS, '•  AND  ON  MR.  K-SSON'*  PAPER,  ■'SOME  POINTS 
IK  DVNAUO  AND  310T0H  DKSIOK."    Mx/WiW  Ah^tnvt.) 

{C-fi-'livM /tvm pt^  fS9,} 

Mr.  A.  P.  n^tMr  (lUngrMd  with  Mr.  Kmon'*  ttattirmnt  on  'lip  2 
H  to  Um  inuUtUjr  of  and  (lie  ilinienltiM  MMnding  olruUtioiia  af  th* 
mnjJMli,  «n<I  niil  tliat  rince  Praf.  Forbw  «•.*<  hi*  Uirw  l<«iiiinu 
in  1896  thB  woik  tiu  txuin  cmnpAntiTcl;  rimpla,  and  oonatitatcil  jwrl 
of  tlie  drewiiie  nfllcc  Toutinc  at  Hnlifax.  SpmUng  of  dlffsraneai  in 
Ui«si>«Utj  01  iron,  be  nU  furg^  l*n  cotiUl  be  dtvended  on,  biil 
charKwl  iron  wh  bM  m  rclikblo.  Anv  doubt  u  to  wo  bobaviotir  of 
faon,  in  bh  opinion,  nubn  it  ill  t(i«  mora  ntevrnxj  to  oklciiUt« 
the  waat«  flelit,  nn  thtl  only  one  unlcnavm  hetor  may  bo  pr«Mnt. 
Thli  predatonnination  it  mcMt  ImporUuL  when  any  (lajiarcun)  from 
ordinanr  dutgn*  in  iiiadi;,  fur  in  iuob  caaaa  oaa  r-annot  i»  |^ti|«>l  by 
prerleiiH  oxtwriiiiont.  An  an  iiiatanoe  of  tlio  acciirbi'y  atuiiialiln  in 
thaw  oalouialioDa,  bn  vjd  tHat  in  UMtra.  Oooldcn  aod  Co.**  U  type 
dynamo,  wbora  tho  loakage  anioiuit*  to  60  par  coat.,  Mr.  BaTnunaw 
trndiotod  tliia  to  within  1  p«T  «aiit.  Mr.  Trott«t  alaa  •ahibit«d  aaiue 
Intcmting  diagrama  pintt*H  l^y  a  nnvit  inot1i»il  on  thv  machine  itMlf, 
which  uliaw  the  ilirnctioDx  nf  th«  wacte  fteld  ander  vamiut  eoniiitiona 
of  amiatnrr  and  tivld  exoiiation  ;  on  one  of  thas«  ths  diatortioK  •ffnl 
of  a  laTK<*  annatunr  current  i:riuld  be  miIIt  smb.  Prom  such  <Ua|tran». 
OombiDsil  with  Prof.  Korbca'a  formuln,  tno  apoakcr  thinki  a  lioecan 
bo  (bt«mJnod,  in  larmi  of  wboM  Icuglh  tlia  sagnotiG  rwiataDcc 
bctwwcn  any  two  ^Kn  oon*idt>r*i)  may  b«  ntat^d, 

Mr.  Tt(BOl«a  ronfiTmiHl  Mr.  Trottar's  ramarka  at>oat  tho  ralcula- 
tiona  p^f  wiuu  tii^Kl  by  Mr.  Baveoahaw.  He  also  pointed  out  that  Mr. 
Bnon  iimxi  the  word  "  aatunljon  "  iik  variooa  lenaoa,  ami  ho  tlinit|;lit 
it  dealrabl«  (hat  adbtloet  mMnlugibegiveDtotheirord  by  liclinitiiu. 

Mr.  8.  J«jM,  KMAklag  of  Ur.  EsMn'a  rula  for  rtao  of  Uuiperatui-'i, 
•aid  BUcli  rulw  cviill  only  Kive  the  t«ni|>erBtura at  ttiu*urrK''C  >nJ  ii<>l 
that  of  tba  Intorior,  whiw  wu  probably  mneh  greaur.  As  tho  dilTAr- 
•Doa  In  teroperatiiTe  bstw««ii  the  Iiiald«  and  onlaldt  of  the  winding 
TtriM  ■«  tho  square  of  tho  depth,  thladilTamieDinay  b«com«  eKo«uiiva 
In  tarfn  macliinea.  Thv  rxpiturian  for  the  difTtrcnce  un  tho  aaauiup- 
tion   Uiat  llie  inaido  and  ontaido  iturface  am    parallel  planes  waa 

given  a*  — ^  nbcre  A=C.G.S.  liMt  tuiih  )t«uerated  p«i  cubic  oonti- 

melrc,  Dsdepth  of  wlndiiii;.  and  E  ita  thoniial  coudnctivity.     For 

rlindricol  surfooea  of  orduiary  di.iiaiisloDS  Ui«  dilfcronM  h  about 
pot  <:«at.   leiiB.     Tlio  niiautlty   K    tnay   bo  i/akulatnl    from   tlic 

equation  K  =^[— ,  "bare  7.  ui  th«  thermal  conductivity  of  the  InMdat- 

liijt  uiauml,  i{  Uio  diameter  of  tho  oomod  mie,  aui  S  tbe  r»Iial 
detitti  «(  inaulati^n.  Tho  iMalMr  utid  the  raluu  of  Z  eireii  for  cotl^au 
by  Prof.  Evarett  waa  00001,  by  Prof.  Porhoa  -00003,  but  hu  himulf 
found  it  10  tioiM  tlio  lattai — vix.,  '0003.  Hia  own  ex|ierimauU  on 
"■ntintnty  "  of  ¥arni*b«d  cotton  ftavo  lh«  nnmbi'i  'OUti,  wliccnan 
lUobrluwa  roault  fot  blackened  copper  wa>  -0005.  He  bad  aU» 
fcund  tlwt  by  leaviiig  about  10  per  c<nit.  of  aimaiiiro  oon:  ospgovd 
tliio  diObroDOO  of  tampmtaro  botvccn  ti>c  iiiaiilo  and  oataide  of  tli« 
windiofE  waa  rvduoed  to  a  >|nart«r  that  which  vxut  when  th«  wliair 
aurfaoB  u  eororod  with  wir». 

Mr.  J.  D.  r.  ABtfrawa  uiid  tho  spodmons  of  nnniitui*  windiii)^ 
tthlUtod  by  H.'.  Orumplou  wert  vary  intonating,  but  Ihoueht  thv 
'  lieUliia  dilBcuUy  could  bo  t^Jt  otot  in  n  tUupler  way.  In  on«  iiynamn 
Im  bad  conotraolcd,  witlt  bata  |in.  x  |ln..  tli*  boating  wae  iramanae 
whta  ruaniag  at  no  load.  On  cuttiuj;  away  tli«  puLo-piecM  lAiigauliiLl 
with  ih*  arniaturo  the  Ti»«  of  t#mii«raturo  waa  iwdeg.  K.,  and  by 
puieinf;  the  ban  on  nAge  thii  was  rsduoed  tn  30d«g.  Altor  ronnding 
off  tho  Lop  (Kiniera  of  liia  liara  lUere  wu  Qo  heating. 

Mr.  Stuart  A.  RumoIL  rafLrrinx  to  Mr.  Emou's  ciirro  for  maxi- 
iiiiiiu  uutpnt  (Kin.   21},    laid  lio  buliBvad  llib  waa  obtained  on  tbe 
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innuiplioo  that  the  d«iptb  of  winding  intiila  tho  amiatura  «w  wiual 
to  tho  depth  ouiaiilr.  If  tlia  dlff^ranoB  batwoon  tbowdaptbtboUkou 
into  aocount,  tboo  in  ordinary  cylinder  arautuni,  inatoad  of  tha  ccr« 
being  oboat  fintr  tioiw  tht  do[An  of  tlia  windinjK,  it  bouamea  (iie  and 
a  -iiiatter  ttinoi.  Aa  rcfpjda  aJae  and  ouljtut,  Ike  apoaker  aaid  he  liad 
found  tho  rule,  total  induction  te  (watfc  per  rovoluUeo)  {,  v«y 


eanvcRient,  and  that  It  nearly  af^eed  erith  that  given  by  Hr.  SaelL 
tteteniag  ut  the  difliGulty  in  eoniponnding  ilow-apeed  nia^htuM,  Hr. 
RiumII  aaid  ono  catuu  arwa  from  tno  want  of  proponioDatity  betwoeu 
tli«  additional  am|>cr«-Knma  on  tho  raacnelaaod  tha  back  aniiere-turna 
M  iho  Brrnitiiif,  In  the  formot  thoy  are  proportional  b>  Utt  flumnt 
•imply.  vrbilM  in  the  Utter  Iheyanrproportional  to  tho  cuirentntnltipliod 
by  th"  anele  of  l*ad.  H«n«t,  il  tho  cmnpooaatiDg  tnraa  ara  made 
rij^ht  far  fall  load,  tbon  th»  middle  of  tha  ourrt  will  be  too  UfdL 
Coairtming  the  daai^  of  motora,  the  apeakar  nid  h«  agnad  with  um 
JLUthora  ofthe  papan,  but  tbe  ttartltng  naCare  of  tho  oarrra  ahowa  by 
Prnf.  Ayrion  had  led  him  to  make  exMrlirnDta  on  tha  aubject.  In 
Uinie  a  doiihlo  honodiaa  Oramne  maonlne  wee  used  with  the  magtaota, 
aodariiiatun'DurTantsdAoteaMdandiiiOTMeadWMroenL  reapnctively 
«>  iH  l^  iiliiiiiii  a  Tvlalirnir  powfirfiil  armature,  fa  odditiou  to  taking 
rolttand  anip«rM  the  tield  we^  tnfOkanred  by  lh«  balliatio  tnatbadT 
The  Hmt  ml  of  expanmentii  were  toa'lo  with  brualiea  of  tha  ordloary 
thlckni'w  di  wxincntJ).  Tbe  Teialta  ahoved  tlut  with  no  le«il 
V  — C  R  im  a  nintm  wai  aUiiii  6  per  cenL  greatec  than  V-^-C  R  aa  a 
Kcnnntlur,  whilst  uilh  I(-«l  and  trail  of  ISdec.  th<r  difTcreno*  waa  4 
per  cent.  This diti ore noo,  he  believes,  ii  aoooantcrl  for  hy  afll-ifiduc- 
tJon,  lor  there  was  very  Eittto  chaajw  in  the  Gold  indn«tiaa.  In  the 
woudaot  of  experimenta  two  brualie*  in  panallel  arranged  ao  aa  to 
>Ji(irl-i-ir<!uil  fnut  mctiona  were  uaod.  Tha  difTemuee  betwci^u  V  -  C  K 
aiiii  V  r  C  K  amounted  to  75  imr  oeDt.  of  tha  mean,  but  it  waa  alao 
n<>ii:<il  chat  the  ohango  in  the  Held  only  amounted  to  aWut  30  per 
cent.,  aul  that  V-CKaaa  motorwaagraaterthan  tbe  B.M.P.  oor- 
irspfliiJiiig  Iv  tho  inductbo  ua»d.  nocn  theao  ohactvationa  Ur. 
Ituuell  (vmMi'dcii  that  tho  K.H.P.  of  a.  Riotw  may  b«  made  greater 
than  that  of  x  dynamo  by  nliort-rtir uniting  a  niiinhi^r  of  aeetJona, 
thrmby  inrrnavinK  thn  armaliir«  iniLurtl'>n,  but  tlmt  nn  advnntaite  ia 
j^iu^l,  iieramo  the  rwnlt  lijiiit  tbe  nmo  whether  the  urcatM  iiulmv 
tiou  is  peoilnced  by  Aeld-uu^oet  windings  or  by  coila  abort' circuited 
by  the  armatnra  brashoa.  HIa  eiperienoa  with  motor*  hariog  tbick 
bruihca  did  not  agnM  with  Mr.  Snvll's,  for  in  traincar  work  ha  (tha 
■paakflf)  gat  the  bwt  rMniM  with  bra«hM  o(  ordinary  thirlcnam. 

Hr.  Wjrlaamiil  iio  doubt  nead  exiat  aa  to  the  jMiiHibility  of  making 
ainaoth  corn  mutator  machlDaa  for  high  voltage^  anil  that  the  difKoul- 
tic3  eijwririu'od  iroM  from  the  great  diflorencea  in  ihe  insulation  of 
idadlai  lUAcIiiiiui.  The  inaiilatuia  of  aerae  may  be  exMllent,  whenaa 
that  of  othen  wound  Titli  u|usl  oare  b  oomuaratiTaly  bad.  Thcsa 
diffiweDoae  aia  mat  within  inaohinea  ol  B.U.P,  saa  luw  as  20O  <rolta. 

Kr.  Oalpal  aaked  whether  etuaa  Induotjon  could  not  be  loducwd  by 
Liultlug  the  pole-piecoa  in  Tia.  3  of  Ur.  !4wluburu<-''ii  paper  la  two 
parts  at  E  E.  and  by  UiiiiuiLtiiig  the  itiiit{net«  In  a  dLmctiou  porpen- 
dloalar  to  that  oflbooriHi  liiKi.  Kaferring  to  Mr.  Knon'a  tanpere- 
tiirt'  liinil  i>f  73dfl);.  0..  he  ctupured  wheUier  any  inodllloatioa  would 
lie  rii*ile  Tot  iiiudiiiioa  Intvadcd  for  Ltonioal  alimat?i. 

Dr.  8.  P.  Tbonapaoa,  in  ■  oonimuutoation  read  by  Mr.  Kapp.  aatd 
A  ^nnd  ap|iroKiination  to  the  haok  ampera-tnma  waa  got  by  mitiiiply- 
mtj  tlie  ijiitiili<;r  of  uuiiJiictora  between  tho  jiole  eomurn  by  lidf  the 
srcmalurc  I'lirmut,  and  that  ho  agrond  with  Hr.  HwlnlniiuD  as  to  the 
iiMial  jHi-dtion  of  the  bmahea.  He  complained  of  Ur.  Swinburne's 
iiv  of  ciEH  ii)  meBBoring  magnetic  (ratential.  aad  aiked  why,  in 
niitiiiiK  iiir  nolecofoen,  M  had  rcreraed  the  onlinary  naage.  He 
bI^o  oii<|uirci:I  why  Ur.  Btaon  takea  tho  load  carrisil  by  annaturaa  as 
prniKirlinnat  to  the  depth  of  armature  onro.  SiKiakingnf  "  Uaka^ 
ciwlliointiu,"  ho  {lointad  out  that  this  is  not  cuiinlaiit.  evan  tot 
uiar^hinea  of  tha  aame  type,  but  ia  laaa  for  the  lar^r  niaRbtnee. 
RiirRiriDg  to  the  atatenient  by  Mr.  Enon  that  the  induction  in  large 
iiiiiiatarea  ahoiild  bo  leas  than  In  amall  onta,  Piul.  Thonipaon  aakoil 
u'l^vtlirr  thin  wan  true  botbofdlac  and  wireoorea,  A<  rogania  iiisnoth 
aommntatormaohineatorhiglivoltaheaaid  U«w(«.  Pateraan  and  Oooper 
but  made  aooh  inauhinoa  iuoooairiilly  for  some  timo,  and  that  in  IMra 
so-called  "  ani[>olaT  dynamo"  waaan  Inatauoe  of  a  smooth  coininutator 
nincbinc  worknt);  80  area  In  aarlaa. 

Mr.  MacWhlner  objected  to  Hr.  Swuibonie's  um  oE  the  tyiubot  0 
for  uagaotlc  poteulial,  fur  lliia  ia  the  reooxniaed  ^mbol  for  niaitohui. 
Hh  also  said  that  mimi-  nystvin  ol  nymboUi  waa  gFO^t'f  needed,  and 
siiggeated  that  the  Nomenalatare  Oomtnlttae,  appointed  by  the 
society  aoma  five  years  ago,  ahonld  jtreeeutaii  interim  report,  ^paak' 
log  of  the  msgnetlo  imiH  un  armatciras  of  ainKle-ms-^iiet  maohinoa.  he 
aald  his  Ann  found  tbe  tncthoil  ol  placinK  the  armature  nxi^Btricaily 
very  effetilive.  Their  moton  wen  always  madn  on  the  same  linen  as 
dyiiaiiiuH,  for  tlicy  fauud  tliatmachineiwith  light  fields  always  sparked, 

Tt,iiPraaldoati^vpTi'n«.'>I  liii  great  appreciation  o(  both  pamn  nnder 
disciuaioD,  but  oirieo  to  tha  lateneaa  of  tha  hour  would  only  erjtteiaa 
few  polnls  In  Ur.  Swlnbume'a  Tha  rule  givon  lor  lead  of  bnishae 
aeeoieil  t()  him  hardly  correct,  (or  in  machinds  with  wliich  ha  waa 
acntiaiiitod  thl^  tead  was  atwaya  lem  than  half  the  ang^e  betwoon  tJie 

K'tc  cornani.  Thrre  were  two  points  to  which  ha  wished  to  direct 
r.  Swinburno'ji  attention— viii, ,  the  ofT&ct  of  having  a  gieat  or  a 
■mailer  niimbor  of  cnm mutator  ban,  aad  of  thick  or  thin  brnshen, 
Spoakiugof  tho  turn  "magnotic  reslatanae"  ho  said  that*  wera  twa 
reaaoiu  why  he  did  not  nae  EL  First,  the  genaraUjr  accepted  idea  of 
reaistauce  was  auch  that  [Hni]'  x  reaistauoe  was  a  rat«  ot  dolcg  work, 
»o-oalltd  "magnetio  resistance "  did  not  satisfy  thb  coudlHog. 
Secondly,  "oooffloienta  of  roaistanoe  "  are  generally  couslauu.  and 
expreia  |iro[-erliaiorthainat«rialorinedtuiLi.  "  Uagaelto reoataince^" 
howiTtr.  in  by  no  moans  eonrtant,  and  ho  ihonglit  tta  use  Open  to  the 
uLiuu  objections  as  "reaifltanee  of  an  etactric  ai^.'an  erpresiian  which 
waa  v«ry  misle*.liag. 

Mr.  awlabnme,  in  reply,  «aid  tlie  main  subject  of  his  pajwr  had 
not  bten  disGnsiad.  ItaolOectwae  td  nhow  how  to  obtain  an  ex. 
praesion  be  the  tend  of  Lba  brushto  in  terms  of  tha  polar  aoicle,  and 
thus  doterniiqe  tbe  back  luduotiou  before  the  machine  was  tnodc.  This 
beiti^  ol  mnch  mater  impartancu  in  regard  to  larf^e  michtnci,  tho 
greater  part  of  his  paper  tetarred  to  ineh  maohinaa,  but  unfartnRatalj 
niaiiy  of  the  speaurs  aaaonod  It  appUeaUa  to  small  Kachinas,  and 
diaousMd  it  aooondingly.  Prof.  Ayrton,  ha  aaiiL  had  aocniud  him  of 
using  "  megnetlo  iNtiential "  where  "  difference  of  magBeCic  potantial " 
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wu  nittiit.  Tbu  ha  dfolnl,  tad  iK>iii)«4]  oiii  tbat  )i«  hml  b4«n  uTcfnl 
to*pMk  of  dJfl«niio«  of  uiBf^iieLlu  jMleutinl.  lleromitj;  to  "  iiiBf{nc:Lic 
!•(,  ba  mid  tho  lime  lAgiiiiKinvt'iuJ  Uy  Krol.  Ktrijiu  hail  nn  ooniioc- 
ti«B  with  Uio  oni*  MiiiiNMud  lag  to  ivhicli  the  Icoit  of  tHn  Imwhn  wbn 
nooglirftttrilfiilvil.  A^  rejlBrd*  tho  rcmilf  nf  ciciKiriinrntf  tin  niachtiics 
run  u  gtiKMtors  aiil  motora  \<y  Prof.  AyrUm,  ho  iwiutril  <»il  lliat  iu 
thOM  BXp«Hni«))U  where  the  IC.M.F.  iNionn'  iiigAtivti  wttli  s  l(Ltf|« 
anoatDre  cnrroEit,  tin:'  f;«ni-riti'iT  )>rr«inf>  a  tnntnr,  ftiiil  (li«  hriitliCA  wore 
thra  In  Ui«  ttmtig  [mHitfon,  H«  sIid  crmtenlM  tlinC  in  all  skwit  where 
tlie  B.H.F,  oramotnr  iiKTewwl  with  lucrooM  offtrinalum  Quimiit.  ttir 
tinulien  were  not  in  the  prapeT  {lOiiition.  |[«  bclievctl  Mr.  liluiuu'i 
TMultsou  the  Bfirfida  iiuc)iiDovu>iluo  to  iku  muiu  csaae,  far  in  thb 
iBtcbinc,  uhIms  iuIhIc  Biwdally  an  a  muUit,  tiiv  bciirdiw  coiiM  not  be 
ml  hack  f«T  enonK^  to  run  HfULrklv^iity.  IVolwiWy  BIr.  Kmod  haJ 
DMU  niitilcil  I)}'  not  Iwiui;  nwate  that  th«  fommiitat^r  fonuHTtioiia  atv 
Mkow«d.  Rpflyiijg  to  tho  pritirimin  nn  liia  nw.  nf  "(irga" 
in  niMatiriiuf  itia^elii-  imtontial,  lie  naiil  Sir  W.  ThotiKmn 
ma  the  first  to  intriNhicii  it,  nnil  «k  it  liail  1«eii  ohoI  hy  Hai- 
mil  aii-l  bUii-ni  lie  LHonKlit  lia  tiiiglit  iiso  It  too.  Hii  ol>jrc- 
tion  to  "luoyiietk'  rMUlAiic('"an,  fint,  that  l!i«  toini  liu  no  Jifmitc 
meaiiiiip  ;  wi'onil,  (hat  thn  KiialoKV  tvhiMici'  it  n  derirvil  ii  wroui;  ; 
SD(1  tbinl,  if  tiHP'I  it  in  Hb1>I<i  to  IcwT  to  tmr,  na  ha*  alrca<ly  I<mii  tUA 
oaaa  with  muuil  to  traimforiiiGn.  MA<;n«liiim,  ho  mIiI.  wait  analfi^tu 
to  eiectrottaiioH,  anil  iMTinraliitil^' to  ttjieriltc  imlnclive  pajiauily,  not 
toconilnctivitr.  a*  tlic  AitviX'.it'^N  of  )]ia;;iii.'lir  re^iKtanre    wuiiM   li.ivr 

to  tcA;  \it  ikid  thai  thi<  iitii>UBaLL>ility  of  iIuiuk  no  «iuce«liilly  ba'l 
been  jwiiiit^il  out  wneii  jrHr«  ii(OT,  who  ahoitt  thut  Limr  ((ot  three  liiiioa 
the  oiilpiir  at  |>r«**at  olitalii.'.l  liy  Mr,  l{ii>|>ati<l  «lhfn  fnmi  inochinM 
of  iJio  Willie  w*ii;ht.  In  hii  i>]itiiioii  fimr-]>ti.le  ilmiii  niiu-hinrji  wotil<1 
Iw  Dwil  ill  th*>  futiirc  fiir  inTjiw  uutfuMn.  sjvjiking  of  tlii>  A<lniirally 
taBinoraiiiiL-  test,  Mr.  Swinlmriu'  viid  il  w.-iwrmii|iiratiwly  ti^^lpw,  for 
it  fautil  to  {lirk  luit  tlir  UM.  t\tiif.\iii\tm.  To  i\n  tlii«  the  loriiiioiiit.uiP 
of  tllc  I'DUituvtors  shouM  l<c  ■uicriUiocd,  and  thio  uoiilil  be  iloiiv  hy 
taking  th*  rcaintAnec  nl  the  iiriiiotiiro,  in  »]>iti-  uf  Mr.  Mordry» 
teti  joUita.  He  kuk  t^ny  ta  kam  thai  Mt.  M<irrl#j  liml 
not  hiru  alilt'  In  iiiAkc  n  Oiiiiit  Itni>>h  iniuhine  nvirk  «iil'o»iw- 
flillv,  for  h«  hitiiM-lf  hiul  ilnnf  sn.  niiil  the  iiivKiitor  of  thi- 
iiiacliiiic  a|i|iroTnl  of  ttir  aiTarij(i'nii?iil,  A<<  regarda  the  iMiitimi 
of  thr  IriHslif^  rclnliif  in  Ihi-  |«)k  foriKM,  lio  (loIlitBd  out  ihal 
Dr.  Th<>in|i»on':i  oWtvatioii^  ukiumI  with  hvi  oitii,  anJ  iiflt  with  lho»i- 
oftlip  I'ttsi.innl.  In  .nii.w..r  In  lli<  PrvsiJrtil'N  ecuiiiiTy  why  lie  did 
not  int^f^nili' to  inlitiily  nil  tli[i  5,  heaaiil  th«  mtt^atioii  kail  nnly 
bwni  ([iVKii  iL*  n  loiiijh  niimoviriialiiHi  ut^r  <Miitii};h  the  Imth  tn  nhow 
that  a  conii<aial{v«ty  in*k  Md  U  nyiiiinil  to  reteme  tlin  r-iirfrnt  in 
tho  winatun;  mciI^hih  oI  dirKl-L-urrviit  iiiaclitiirii.  ]f  allctnalinK 
Buchiim  wemnidri' nitiHidFiation  ihi-  rreat.inunt  of  thti  iiiliit<[ntii»i 
woidd  iw  iiin-^h  more  iiiii)i>rtaiil. 

Mr,  Kaaon,  in  Ua  rvjily,  wild  Mr,  Kni^i'i  ciwllio'l  of  ovtrtcodiiiiv 
aidr  |>iill  ha>l  l>>e  •lina.lvanlJi^  of  not  allawinf;  tli«  etiWn  tt,  lii>  >|j|>|wd 
onr  thci  |ulin,  aiiil  tliai  <ivitii  if  aihijil^it  lliti  ilutrilmtlon  of  Iho  fii'l-l 
wna  uoi  Mil'  saiii'i  iiojir  lh«  tnji  tirtulirt  lu  tir-ar  clin  Imtlnm  onc'i  ;  the 
MtWi|t*Tiiirii I  ill  li'ig.  9  t:iivi>  a  iiiiirh  iiiiMr  iiiiifiirm  tinld.  il>>  lyiidd  ii»l 
uuderalatid  how  Mr,  Kaji]'  iiw  any  "i|i)ili;i-*'  "'  ili--'i»;iiiiiK'"i"*Litii'5  in 
iprt  lartfc  ouliuiU,  fur  tlip  iiia^'iirtA  wi-rc  di'simit^d  in  aiiMHihiuL'i'  wiih 
till?  jniiatiiir*  u,'illi  ii'liii'h  Llii'y  Itivl  In  wm  k.  NoUliiT  L'unlil  lit  under' 
fttaiiil  .Mr.  Kav^tinhnn-'ii ti>iiiark<,  nlimit  thrioulinfjaf  amiatTiTM.  In  bit 
U|illlii3li  thii  iiiachitJiw  ori  url  onliiil  nut  1it<  All  il»  tUiJ  MtUfi  CAodiUoti 
OH  ipunnla  linlsiii-n  of  Ih-l'I.  an<l  lip  Ihiitij^Ut  all  Mr.  JlsTnliiihaw'H 
djiuitiiua  men- iiiiclrrli'iadt'il.  Ilo  WK^  i;1a<l  I'l  iw  that  frul.  AjtIoil's 
tcinarkt  n'.i|«<liiig  ihc  uiiinliri  of  aiiijii-ir-tilrUM  rL-riuiriril  fnr  roiii< 
l<«Uthliiit;  agiocl  with  fiUDWii  ^Uteiiieiit  oil  th«  milijirt.  Spcahiiig 
of  Ihv  A>liiiii*lly  I'lt,  li<>  -uoil  liir  iiu'IIiihI  oI  iiiakiiif;  Ihci  to*i  wo.'^  Co 
lint  th*  thntinxiiirtcT  iOili'f;.  V.  alitiv>-  tlic  aurrotinilinf;  air  Wrorr 
a(>[ilyingii  Id  th<>  aimutuiv,  ami  thru  n-lliij;  iti  ratu  ofriM)  or  fall 
whfn  (»  »]i'[)'lii'd.  M»i.'blii<*i  K'*'"t>  a  ri»i  of  40diiK.  wore  acriniitpd, 
anlljcct  to  a  liu«.  He  wu  iH'W  nr  njiliiiiin  Lhnl  thn  ritii'  alloiral  by 
Um  Admiralty  W4d  <|iiiti!  uiinu};h  far  iii4i'hi:iL'ii  whicli  had  to  work  Ui 
hoi  PUKiiw  loowii.  Kctc'Trin);  lo  Mr,  Oroiiii'tou"."  annittiirc  condiictora 
II*  uid  li0  ha-l  lui'd  4li'4ii<li>tl  wiri-  li,r  the  nume  niiTjiow,  hut  tlir 
•tevlioii  of  hi>  »iil--iliTi.M  fi"!!!.!!!!'!.!]-  was  romul  iinii  not  nv 
laUKNlar,  at  in  Mr.  Cro'iipl-iH's.  !)>■  woiilil  hav^i  lionn  glai]  to  t-uu-ii 
Miiiiethiiii!  jvlKiiit  thn  coilt'i'iinii  of  liiryo  cilrrpnts,  for  ihli  aMiiiMl  ti) 
b*  oun  nrihi)  inmt  ilillii-iill  [>rol>li!oiti  nt  i>nw)nt.  On  thu  «ill)Ject  of 
motor  cMistriii'tiou  Mr.  bisuti  said  lYof.  AyTtuii'a  curvei  ilinwr-l 
that  it  was  dlffit'idt  to  tirvvv  cithur  [niiiil  coDcliuivuIv.  Hnwrrvr,  tic 
thonglit  h«  i»nM  tvj  w)iur«  ['rufii,  Ayi  t-jti  nud  Pvrr}-  ha>l  liccu  led  into 
«rror.  fn  liitiir  T4|>»r  on  « Iw tioiiiolrii^,  «li?.,  th«  unt|iu[  of  a  irnu.-h i lit- 
is jpr«ii  asWcc;L/CMa  if- sin  a),  wheru  L  anti  /  ue  tho  wui^hbt  of 
tlla  magneta  aud  uiiiialiiiu  rvn^i^tlvoly,  ami  a  the  auglv  of  lotul.  In 
order  raat  ihia  may  he  a  luaiitiiuru  fui  n  dyuBTiio  (when!  the  mgatirp 
liga  ia  to  he  talitii),  L  tiiuat  Iw  Iiltki:  I'ltnifsrvd  witli  t,  but  iu  dralliig 
•nth  motora  tho  iiTofvcaot?  laidlliv-rsiKiiDUuiildliv  lucd,  aod  lliii  ImI  to 
the  Lat^annatuic  vmw.  Mr.  Itaton,  howdvor.  cout«a<l«d  that  th» 
nagative  lign  ia  the  one  to  be  takl^u  both  for  ayTiamoa  and  tnolora. 
Tna  [loaitiTc  uga,  ho  Kiid.  Itaila  to  hail  iiiachinea,  uriiich  alwayn  8f«rlc. 
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Frol.  W.  K.  AviiTOH,  r.iLS.,  ]'reoid«iit   iu  the  ohair, 

Hr,  A.  Si  Chilib  wat  eltctt-I  a  mcmVt;  it  the  )«oi»ty, 

The  r*ll<iwinn  .■■>iii;iirii)i.>a(iotiB  w<r*  ntt'l    ■■ 

"TbeTlU*rlCrtUc«lF«tiiMlaHlakala>a4  Iran."  Ry  Hgxbert 

ToHI'l:iM>y,i'.B.S.  Villiiti)iajiBUuv(tilhstlllL-I'armr.abilityfffiraili«ill- 
cnuadhjlaofi^tudinal  tr»ctt''o,i'rovi<l««l  Ihv  majjof lining  lOTcadsNDVt 
ueawlarartajJnliiuit,  hutbvyoud  lhiiihniittra<^tiouf>r\xlaM«adecraMa 
Offawinbllity.  The  I'alue  of  the  font  for  which  traction  prodnoH  no 


change  in  Ihp  |iarmefthi)Uy  is  kiiown  aa  th»  Vlllaii  critloal  point  Aa 
far  ELH  the  aiiihor  it  awaro,  no  iirevioii*  obterm  has  found  a  simJUf 
oriliil  jioint  for  iiii'knl ;  but  br  ranlininK  bU  attontlou  bo  ttritp^nrf 
iiiajtiK-l  i;>alli)ii  he  hx*  iklcctril  niinh  a  jioiut  with  Einuiimatlve  aoae. 
Ill- Iiu.miImi  I'Xriiiiiiiril  thi-  vnriniion  ol  thn  Villari  mtii«l  pointn  iu 
iron  and  nicrkri  witli  cliaiix<'  "f  Ini'l,  and  hat  iiivc*ti((atnl  the  iulla- 
onfo  6\  jKrnianrnt  *tmiii  en  tln-'io  imiiiLn,  Tlio  i.-i}>erim»uli  were  iDiide  J 
liy  thn  hallixtin  methiid,  twing  wtrct  aliuni  400  iltaiiiuUTii  long.  In  I 
Pitch  Wt  of  ohNmratiol)<i  the  {wmioaliility  wait  nhlaini"!  with  varioiiN 
loail^,  tho  mapiotirioj;  forcj-  Mnj;  keirt  thn  wtm-.  »tiil  willi  cvh  load 
ihc  circnit  was  cloMut  Avd  a)«nuil  until  the  swinKs  od  make  niid  lircnk 
wore  e<|^iial  ;  Ihla  swinfi  wan  taken  ait  a  meamiro  of  tho  indiicti-'n  undor 
tk«  giTVu  load.  SeTcru  dtograiiu  oacoiiij'aiiv  tho  pLpet,  in  whicU  load 
niid  ]>i'rt¥iit(ii;;v  ohiiU{{>'  uf  iwiriiKiubiliLy  an:  |>lullod,'rOK>ir<1  iMiiii;;  Iia*!  to 
^eii.  TU«  author  Iiiidi4  ttiat  for  aun«altd  im^traiiii^il  iron  tho  critical 
volui!  of  the  forco  diM;riia.«ffii  an  the  load  iuurcana,  anal  that  tite  Villari 
iwiiit  In  much  lowi-r  for  tamporarT  than  (or  total  niiirnetlaation. 
Willi  alooul  nf  If?  kiliM  on  a  Imm.  wiro  tlie  rahie  Dflhc-  forur?  f^vtiiK 
llii- t<itii|ioniry  point  was  S'BC.f'.R,  iinit-i.  Itn  alnn  rmind  lliat  for  a 
givan  luagnDtJnDft  force  llierc  are  Kcnciallv  two  looda,  wliich  liava  uo 
Dir«ot  an  the  toni]<nrary  tnagnotiM^tion.  Wilh  iiiiitTniu«-l  nickel  the 
rritieal  vahie  nf  the  fnrrw  i>  mitnh  cri<atoi'  than  in  iron,  beinii  about 
114  U.G.H,  units  for  a  load  «1  lOkiln^  nn  a  wip'  O'Rinni.  (tiaiiivtur 
aiul  67  for  a  load  of  6'bkilo».  for  a  forv»  of  2liiiiiu  no  nitical  point 
ciinta.  Bji]>erlinent8  on  a  [Mrrnancnily  Ntmiicd  iron  wiro  show  that 
lor  iiiagDeti«bi|:  forcDB  r^nRing  from  O'OS  to  03  thoro  ia  no  critical 
poiut,  and  all  the  resulltuK  uiuvis  are  iJititlual.  Ttvcro  In,  howuTur, 
(lousidvrahle  diffroncv  in  tlip  olni-rvatiuuK  takvu  during  loadtn)^  anttj 
iliow  tftkfii  on  (inloaititig.  For  gpwitor  tiU4cneti<lii({  forooj  tha  ourvoa ' 
oeiuc  U)  bt  idi'uUi^il,  aud  the  inajtinium  ini'ri.'ftso  of  iwTnii'aliilJty 
hi!»!Oiuifs  leiw  and  Imi  nulll  for  a  (Mirloin  fort'o  tlie  oiirvm  h)')^i]  to  out 
the  tiiad  line.  &,%  thi,'  lonHi  inrrcaacii  beyond  Iliii  ratue  the 
poinl.  (if  i-iittini:  a[>|imai'1ir!i  the  «ri|di.  and  tlie  nirvm  tH'^iii 
to  rut  tho  ioail  Uno  in  two  jKiiTita,  Further  increaao  of  forca 
!<•  three  CO. S.  unilJ  "aunM  lilt  lird  iioiiil  todiMiiiioaT  and  tiie  wvm4| 
l«iint  re«<le»  from  the  orinin.  Kinally,  with  unflicinully  high  mag-J 
nDtuiiiiK  Inrnii  thn  MTnud  pidnt  raiinot  Iw  toiu-lml  lu-lam  Lhu  wiro j 
l^rrnk*.  and  tho  i-iirTK  limi  cnlimly  twlon  tlio  UioiMinc  With  nickol,  I 
the  curTc*  for  wry  niinutf  forvm — tiki'  tliita  of  iroTi — arc  ciactlv'  tlicf 
Mine  for  (lilTrrDiil  taIum  of  the  forcei,  but  thev  lie  hclow  tho  load* 
lino— I'.r.,  till  |H'rmuabiiUy  ia  diMiiuislii"l  hy  hudiug;  thcrv  ia  00 
dilTurtUM,  how<VFT,  in  th«  hisdiiii;  aud  iiii)oa-Un;j  curved.  Beyond  a 
nvrtflin  valn«  of  Iho  forc«  tho  idtnlily  ol  the  curm^  cea^M.  and  that 
[■(irt  of  the  ciirtw  near  tin-  origin  bulgra  tuivanU  Ihi^  luail-liiio.  For  a 
furci'  a  litllo  over  21  C.U.S.  uuilK  the  iicrnwaliiJiiy  hofpnt  to  iuoreana 
Willi  load,  aud  Uiu  inirvc  I'liU  thr  Iinu  in  ouu  iwtiit,  which  painC 
rei-udi--'  from  tin-  nu(;in  iti  llii?  fonv  iiiiTrjusiM. 

Hr.  Sbalfcrd  Bldw*U  uiil  that  I'tof.  J.  J,  Tlvomaoii,  roasontii){ 
from  ttic  change  of  lenK<h  by  ma^ictiiwtiou,  liail  |imlict«d  B  Villari 
|toint  in  f'Abalt  when  L'omprirtMiil,  and  thin  waH  rrriliod  esnmi  nun  tally. 
Uii  a|>[ilying  Kiiiiilar  rrauuiiing  to  tiinkol,  ho  (tha  Eprakor)  did  not 
•tlHicI  to  liml  a  Viilnri  |ioint,  and  hotli  Sir  W.  TIiotrmoh  aud  Trof. 
Kwinu  ti.iil  Aiuirclini  ill  vnin  lor  one.  In  v)in«  cx]ierinieuts,  not  yet 
''i>iii{ili-t^'d,  hr  hiul  ttnitiinrd  llii-  Wliavioiir  of  niikt-l,  both  loailcd  and 
iiiiloadoil,  whou  Mibjuclcd  Iu  various  inagutitlHiiix  forcca,  TliM*  show 
Ihut  llii^  iiieUl  KlwAys*>outra«t«  whvu  luagiictiied,  Kor  no  lott'l  tho 
cfiiiirai^tinn  a(  lirH)  iiirtiiaMyi  wiih  tho  niaf;ti« tiling  tofot^,  hut  attai'u  a 
niiinironiii.  With  a  nwiiltiralc  loait  Iho  uunlractlan  la  leH*  for  ainall 
ror>'(<«,  hut  fui  laruui  fiirvi><t  bn-umei  «<iual,  and  tticu  cxveoda  lliu  coii- 
liiii'[i"n  of  Ihi'  ittiIoadi<l  wiro.  for  K'^ofur  foaiU  Ihe  contrictioii  ia 
ir.v  tbau  wlii^u  niiluuidrd  for  all  valiioi  uf  the  torre. 

"  On  tti«  Sbnpo  of  K«T«bl«  OoUa  naod  In  Bleotrionl  Uanmrln^ 
lD«(run>enta."  Ity  Mr.  T.  M  vrriia:,  Tli>' •>1iji-'-t  of  tliii  ni't--  it  to 
(ti-l •'nil  11)0  Ihf  l-i't  iha(io  »l  ihr  bori'onliil  nei^tion  uf  5WiU)^ti;{  ontla, 
sUiih  lu  aro  (ii>.-d  in  D'Aminval  giilvatii>!ni;liu:i,  (li'utri>-dyntiii<uiiut«ni, 
wntlini-tiTt,  •lo.  AmiHiirig  coivilaiit  [imi»l  ami  rriiiqiaiit  riiniiK<i>t 
»f  iimrlia  about  th"  aii<i  of  rotitiou,  it  in  nhown  that  for  wro 
inr'tninirnU',  the  t^vt  nIiji|«  nf  thr  aratiiin  in  twn  ciiL'Ica  taiij^ntial  to 
the  dirtctioti  of  tUv  <lcll<-i?liiig  fIcM  at  tho  |>oint  about  whicli  tho  coll 
tiiriii.  A  taMo  an-uiiiiiiiiiin  th>'  (Al-cr,  iu  which  vmioum  foriua  of 
uH-ti<]ii  arr  givoii,  to^fvllii-r  willi  (Jiaiv  rulativv  iloflootiuK  luoiuout'i  )>ar 
null  innmrini  ol  mortis,  lh(i  otiilv  being  taken  of  ojil^  ]«ngtk^  and 
tho  oiim-nt  deiiJtitir  convtaut.  Pioiii  thiu  tahle  li  a|i{iean>  tUat^ 
onliuary  D'Arsonval  poIIb  only  give  aliont  flS  |«r  l'cul  of  tho  Jii4i;iinnm 
drllrcting  rnoiiioiit,  and  iirdiiiary  Sionieni  dynainoiuoteri  from  40 
to  6S  ytet  unit,  Tlit  ^^rigim  a<auinptionn  ittailc  iu  tlie  |>apcr  arealiown 
to  btf  juntifiablo  iu  oniiiicrcial  inetriimenti,  and  the  Dio<lilic«Liaiu 
nociiMary  iu  ni^Miai  oaHai  are  Tioint«4  out. 

Mr.  C.  V.  Bojn  xaht  he  had,  when  working;  at  lit*  radio-micro- 
uivtur,  arrived  at  a  iha^ie  HiuilUr  to  llial  roeutnmauJod  iti  tho  i>ap«r. 
He  al.-«i  uoticud  a  [wculmr  n:!atiun  tnie  for  all  diapnwhora  tliolonoth 
larallfl  to  the  aai.i  of  tot^tion  Lt  great  compared  with  the  broadth. 
SuinxKo  a  coil  of  any  dim^iiaiou,  then  another  coit  of  lialf  the  hruadtb 
aud  double  (the  length  and  croas-MCtJon  will  be  dyiiaiuicsllr,  i.4<^<j- 
trieally,  «n<l  tmigiictioallv  tho  saonr  as  Ui«  originsl.  For 
tlio  nioniaiit  of  inertia  tiio  olootric  TtalstKlMW  aud  tiio  ciiclo<ied 
Tiiagnotiv  lield  are  (•inal.  Tlie  above  rdatfon  U  alao  uue  wtifn 
the  breadth  ianot  imall  if  the  croai-piecfM  bo  lhlt:kouod  near  tlie  axix 
•0  aa  to  make  thtir  moment  of  inertia  proinrtjoutl  to  theii  lenRtli. 
Ut  oniiuirvd  whether  the  author  had  conaidorcd  tbe  aul^oct  ofgradiog 
idovabla  coila.  H*  hiui««ll  waa  of  opinion  that,  unlike  lind  nlvaao- 
niet»T  ooila,  the  vin  near  the  aiii  ahonld  be  thioku  tlian  that  further 
away. 

The  VrmUmBt  toi»arked  (hat  in  1881  Prof.  Pen;  and  hiniMlf 
exhibited  a  wattiuotcr  at  the  Soeioty  of  Aria  wboaa  monble  ooil  wma. 
what  leaeuibled  one  of  thoeo  in  tlie  paptr,  whioh  gaiv*  ■  doAeetiog 
mouent  ofH  per  cant,  of  the  maximum,  tn  daiignuig  the  loMni* 
ment  they  haa  fait  that  the  ordinary  method  of  lUkilgs  eompantirely 
large  t«in^i>((  Mil  was  not  the  best,  and  tkia  led  thani  to  tbc  »1m{>« 
adviitod 


THE 

ELECTRICAL   ENGINEER. 

Published  every  Friday. 
Threepence  ;   Post  Free,  Threepenee  HalHieimy. 

Editorial  »nd  Publishing  Offices  : 

f3»-140,    SALISBURY    COURT,    FLEET   STREET, 

LONDON,  E.C. 


TO    COBRBePOMfiRMTB. 

Atl  liigfJt  Ilfttmil.  SaretarU4  and  Mcmagtrs  0/  Cvrnpanirx 
an  innttd  to  furnith  wfHu  0/  Matvigs,  Itsiu  of  Neto 
Stares,  hataUatumi,  Cca^racts,  and  any  information 
eomutUd  with  BUetruai  Engintmag  which  may  be 
i-alereiting  to  our  rauiert.  Tntunton  are  in/ormal  thai 
any  occoujU  of  their  mventiom  mlmiUcd  Iti  m  mil 
rectiw  ovr  best  eonnchratim. 

jill  Nmmunicalione  intended  for  the  Editor  thoaid  be  addresstd 
C.  H.  W.  Bioas,  rSd-W,  Saliiiiury  Court,  Flr^  Sirtet, 
London,  B,C.  Anoi^meus  communiMtioas  xeill  mt  U 
tu4wi. 

[p  TO    ADVBKTiaBRB, 

AdMrUummtt  Atmtd  be  addrtised  to  the  Pulliiher,  ISS-HO, 
Saliibttrjf  Coart,  Fted  Strait,  K.C.,  aiut  iiundd  readt  him 
nt*  iattr  than  noon  of  Tkuraiat/.  Special  Terma  for 
a  tene£  can  be  arranged  on  applieaiiori. 


SITOATIOH8  VACJiNT"  and  "WANT  PLACES**  Advertiio- 
aciiU  will  bs  cliar|«d  at  THREE  WORDS  for  ONE  PENHV, 
with  a  KIMIMUM  charge  of  SIXPENCE. 


TO    8UB8CB1BBHS. 
"The  EuontlCAI.  Enolnkkr"  can  br.  had,  hy  Order,  from 
any  Neviaageitt  in  Tovm  or  Cotmtry,  and  at  the  varioui 
Sai^eajf  Statiom;  or  it  tan,  if  prefened^  be  miffiitd 
i/mdfrxm,  thA  Office^  on  the  fvlloteiiiy  terms.- — 

lJultoil  KInKilom 9a.    M.      ...      6».  &d.      ...      15s.  Qd. 

Vilhin  Um  I>oilal  Union    4«.     U.       ...      8a.  SU.       ...      17i.  M. 
Other  ?!acM 4j.  ICM.       ...      Oa.  8d.       ..       IBl  bd. 

(Poit  Froo,  Payabla  in  AdvuiiM.) 

t^htquu,  Post  Office  and  Postal  Ordsn  /or  Subscriptions 
and  Adrertistmatts  shwid  be  wade  payi^le  to 
0.  H.  W.  Biggs,  139-1^0,  SaliMry  Court,  Flat 
mreet,  London^  and  be  <rossed  "  Union  Bank." 


BODHD   VOLOMBS. 
Fob.  I.,  II.,  and  111.,  new  inTUt,  o/"TaB  ButcrKiCALENat- 
SBin"  are  now  ready,  and  can  b»  had  ftouiuf  in  btae  etolh, 
ffUt  letterat,  priet  8m.  6d.     StAtcribtrt  ean  have  llusir  oion  eopiu 
bound  for  61.  Sd.,  or  coven  for  binding  can  be  obtaintd,  prtM^ 


IMPORTANT  NOTICB. 

}Ve  may  ooam/twdly/Ul^to  the  lead  of  <rwr  American  (%M>lem- 
poraria,  e^tetaUy  irhun  th»\ffoi>U  o*U  a  ttrvietable  toai/.  7%«if 
are  net  baekwanl  in  atking  Uieir  friend*  to  lio  aU  Ikeif  ean  for  tht 
todfate  eS  the  paper.  We  a*k  our  friends  to  remember  at.  No 
paper  that  tee  know  no-  refitta  Sabeeriben  or  Adaeiiietn.  Nor 
rii>  \ee ;  in  fact,  we  ineite  them,  beHeving  Ihoi  they  loiU  ytt  fall 
enlnefoT  thetr  mortey. 
Spetimeiv  copUe  of  the  paper  ttiU  be  itnt  on  rt^ictf. 


LOCAL  AUTHORITIES  v.  SUPPLY  COMPANIES. 

It  18  rumoured  that  the  Board  of  Trade  model 
provisional  order  will  contain  a  clause  to  enable 
local  authorities  to  transfer  their  orders  without 
rcfcreiico.  This  clause  has  been  inserted  at  the 
instance  of  the  municipal  authorities,  who,  by 
meana  of  a  deputation,  impressed  their  views  at  the 
Board  of  Trade.  The  question  of  the  influence  of 
fliich  a  clause  as  this  upon  the  iuduRtry  has  been 
brought  before  the  Electrical  Section  of  the  London 
Chamber  of  Commerce,  and  though  we  hardly  know 
liow  far  the  section  ciires  for  its  transactions  to  be 
reported,  we  think  there  can  be  no  difference  of 
opinion  as  to  the  desirability  of  discussinjj  such  a 
question  in  a  larger  field,  especially  as  the  clause 
refen'ed  to  ia  held  to  bear  very  hardly  upon  supply 
coinpanics.  Supply  oompaiiies  are  like  extreme 
politicians — a  necessity,  often  pursuing  tbeir  object, 
if  not  wisely,  with  a  ^reat  amount  of  energy,  a 
property  of  tho  utmost  importance  in  the  early  yeare 
of  any  industry.  The  case  of  the  supply  compaiiice 
is  B  simple  one,  and  easily  understood.  They 
imagine  that  many  local  authorities  will  proceed  to 
obtain  proviKJonai  orders  for  the  direct  purpose  of 
getting  a  sttuubling  block  in  front  of  the  real 
workers.  It  is  contended  that  they  do  not  intend  to 
carry  out  the  work  thcmsblvcs,  and  in  some  cases, 
if  they  obtain  provisional  orders,  they  intend  to 
hand  over,  or,  to  use  the  usual  terminology,  to 
transfer  their  rights  to  a  bogus  company  con- 
sisting of  seven  persons,  who  will  not  move 
a  step.  It  is  Lhought  that  the  gas  interests 
are  sufficiently  powerful  in  many  places  to  get 
the  orders  transferred  into  the  hands  of  those  who 
arc  bound  up  in  that  interest. 

Experiences  differ  in  re^^d  to  municipal  autho- 
riiicK.  An  iiiQuoiitial  section  of  the  electrical  in- 
dustry strongly  holds  the  opinions  we  have  just 
expressed.  On  the  contrary,  we,  and  perhaps  a  few 
others,  hold  the  directly  opposite  opinion.  Of  course 
we  ought  not  to  know  anything  about  local  autho- 
rities, hut  by  a  peculiar  connection  outside  electrical 
work  we  happen  to  be  very  closely  concerned  in 
local  work,  and  in  direct  touch  with  the  local  autho- 
rities. Hence  the  opiuious  expressed  arc  by  no 
means  hearsay,  or  evolved  without  reasons,  and 
thus  may  ouco  more  be  stated — that  the  majority  of 
the  local  bodies  moving  in  electric  light  matters  are 
moving  with  the  intention  of  doing  work  and  not 
with  the  intention  of  blocking  tho  way.  There  will 
always  he  a  few  cases  where  interested  parties  are 
able  to  poll  the  ropes  to  favour  gas  interests,  but 
the  percentage  ia  small.  We  quite  understand, 
nay,  we  know,  that  in  some  instances  the  local 
authorities  are  moving  because  they  will  not  bo 
handed  over  to  tho  tender  mercies  of  supply  com- 
panies. They  take  up  the  position  to  parody 
AVordswortb's  little  girl. 


■ 


'*  I  do  not  like  thee,  Dr.  Fell, 
TliB  rvoaon  why,  I  c&nitat  ull ; 
1  do  oot  like  thw.  Dr.  F«I1." 

When  it  can  be  proved  that  the  municipal  autho- 
rities are  the  ftutagoniste  of  the  light  and  not  of  the 
company,  we  shall  change  our  policy  nnti  support 
the  exploiter  against  the  local  authority. 

If  the  action  of  municipal  authoritios  in  getting 
the  insertion  of  the  clause  referred  to  is  indeed 
caused  by  a  deaire  to  binder  progrcna,  then  tbo 
sooner  the  claust!  h  <;ot  rid  of  the  better,  bnt  we  can- 
not accept  this  interpretation  of  their  action.  Fur- 
ther, when  corporations  are  the  owners  of  the  gaa 
supply  Ihey  have  not  shown  themselves  opposed  to 
the  introduction  of  the  okctric  light — Bradford,  to 
wit.  Where  the  corporations  are  not  the  owners  of 
gaa  works,  and  where,  in  many  instances,  they  would 
like  to  be  owners,  it  might  be  suMuised  they  would 
rather  tend  towards  the  introduction  of  the  electric 
light  under  thoir  own  auBpices  in  order  to  save  the 
rates. 

The  tendency  of  men's  minds  is  either  towards  the 
introduction  of  electricity,  or  a^'ainat  it.  If  the 
general  idea  be  that  it  must  come,  no  matter  what 
the  idea  of  the  moment  is  about  its  crudity  or  its 
perfection,  the  great  number  of  local  authorities  will 
certainly  not  binder  but  rather  tempt  its  introduc- 
tion.  Those  who  roil  against  the  action  of  local 
authorities  forget  that  the  local  authority  has  more 
claim  for  consideration  in  its  own  home  than  foreign 
company  promoters.  If  supply  companies  imagine 
ht  a  moment  that  they  are  going  to  sncceeS  in  any 
antagonism  they  may  think  fit  to  show  against  the 
local  bodies,  the  sooner  that  idea  is  dissipated  the 
better.  It  will  bo  far  more  to  the  advantage  of  the 
industry  that  development  should  take  place  under 
conditions  that  will  render  the  progress  permanent, 
ratlier  than  that  a  lot  of  small  companiee  should  be 
promoted,  with  insufficient  capital  to  enable  them  to 
cope  vrith  the  general  Ughtiugof  adistrictor  a  town. 
Most  local  aatborities  can  get  all  the  money  they 
require  at  a  less  cost  and  in  an  easier  manner  than 
even  a  local  company  hacked  by  a  supply  company. 
Lot  anyone  who  can  be  impartial  watch  carefully 
the  history  of  most  of  the  troubles  arising  between 
companies  and  authoiitiuH,  and  they  will  find  that, 
like  Kilkenny  cats,  the  compauies  have  been  spring- 
ing at  one  another's  throats,  and  that  the  local 
ftutbohty  has  stepped  in  so  that  a  little  peace  and 
quietness  might  be  obtained.  Here  and  there  a  case 
of  extreme  hardness  towards  a  company  may  be 
cited.  A  large  amount  of  good  work  may  have  been 
done,  the  local  people  stirred  up,  a  pitch  of 'entbu- 
BJasm  reached  which  promised  to  carry  the  com- 
pany to  success,  when  a  rival  or  the  local  authority 
steps  in,  and  the  whole  work  is  lost  to  the  company. 
Such  cases  we  deplore,  but  we  do  not  see  how  they 
vriil  be  avoided  by  the  industry  setting  itself  against 
the  local  authority. 


There  must  be  a  give  and  take  upon  both  sides, 
and  the  best  interests  of  the  industry  will  be  served 
by  flexible  rather  than  by  stringent  regulations.  A' 
supply  company  endeavouring  to  get  the  introduc- 
tion of  the  light  into  a  town  is  very  much  in  the 
same  position  as  any  other  firm  trying  to  obtain  i 
business.  Only  a  small  percentage  of  the  en- 
quiries lead  to  actual  business,  and  although  time 
ami  money  may  be  spent  upon  the  attempt  to  get 
an  order,  it  is  always  understood  that  a  competitor 
may  and  often  doea  slip  in  and  reap  the  benefit. 
No  doubt  hard  words  are  sometimes  used, 
especially  in  very  flagrant  cases,  when  information 
has  been  obtained  for  the  purpose  of  priming  one 
competitor  against  another. 

Taking,  then,  that  something  may  be  said  on  both 
sides,  we  incline  strongly  to  the  opinion  that  direct 
opposition,  cither  ttom  the  industry  collectively  or 
from  the  supply  companies  collectively,  to  the  local 
authorities  will  K:ad  to  no  good  result,  and  unless 
the  trouble  to  be  apprehended  is  likely  to  be  general, 
such  opposition  should  bo  persistently  condemned.! 


DAHA6E9. 

The  result  of  tbe  case  referred  to  in  another 
column  is  that  a  jury  has  awarded  i:800  compensa- 
tion for  the  death  of  Thomas  Hill  Garman,  through 
an  accidental  touching  of  one  of  the  Brighton  and 
Hove  Electric  Light  Company's  wires.  Although 
we  have  from  time  to  time  had  to  report  accidents 
from  America,  this  is  perhaps  the  only  one  that  has 
become  prominent  in  this  country  through  litigation. 
The  report  shows  that  there  was  really  no  defence,; 
it  being  admitted  that  the  wire  was  negligently 
hung ;  in  fact,  from  reading  the  account  of  the 
accident,  it  is  difficult  to  come  to  any  other  con- 
clusion. No  wire  should  have  been  in  such  aj 
position  that  it  could  have  been  accidentally  touched 
by  a  tnan  pursuing  his  ordinary  work.  We  trust 
that  this  mil  be  a  warning  to  all  electrical  i 
engineers  to  be  careful  in  designing  the  run  of ' 
overhead  wires. 


THB  REIGMIER-BABT  DYNAMO. 


At  tlie  last  meeting  of  the  iSoci^to  Intornationtlo 
dea  Electriciens  at  ^ris,  an  inteioatinK  paper  was 
read  tijion  tbe  new  dyiiumo  designed  by  MM.  Reignier 
atiU  Bary.  This  machuio  is  dirtiiigutahed  by  the  coiiBtruc- 
tioii  of  the  armature,  in  which  the  conper  wire  ordinarily 
iisod  is  replucod  by  strip  in  seta  of  three,  one  strip  oif 
copper  between  two  of  iron,  vrith  iruuktion  between  the 
couples,  An  armature  of  smull  dimensions  is  thiie  fur- 
nished with  a  relatively  large  amount  of  active  wire,  and  a 
machine  of  grent  specific  energy  is  obtained.  No 
further  detaib  are  yet  ^ven,  but  the  following  are 
the  figures  given  by  M.  Iteignier.  The  experimental 
machine  of  10,.')00  watts  (70  volts  and  150  amperes), 
weiglie  2(!0  kilog.  (672ib.).  This  gives  40  watts  per 
kilog.  (16-3  watU  per  lb.)  of  the  toUl  weight.  The  arma- 
ture liasn  peripheral  speed  of  10  metres  (33ft.)  per  second 
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at  1,800  revolattom  per  mlnutA.  The  alectricaj  efficiency 
ia  94  per  mqU,  and  tic  commercial  elticioncy  'JO  per  com, 
To  |)roperly  underaUnd  the  importance  o!  the  imwDveraent 
obwinml  from  iho  point  of  view  of  watts  per  Wlogrtnuiie. 
the  following  tablfl  is  giv«n  from  •omo  of  the  boet-kiiown 
types; 

„ ,.  Des-      Reth-    Reignier- 

""«'"■    roRiere.  niewski.     Bary. 
Watt*  [wrkg.  of  dynamo         9  21         31-6  40 

\\'i%ua  per  k;;.  of  copper 

in  armature 500  (t)         800         l.«00 

Watta  |>or  kij,  nf  copper, 
total 92        850         WO  4^.'. 

A  further  dcwription  of  the    Keigiiier-Bary    dyrumo    is 
promiHeil. 


SAFETY  AND  SAFETY  DEVICES  IN  ELECTRIC 
INSTALLATIONS." 

BT    PRbl>'.    KLNIU    THOUSOM. 

(Conffvdtd  fivm  j>a^  SS6.) 

Another  thing  to  be  arnided  in  extended  systoms  of  mill 
Qtiple  arc  work  ia  grounding  or  leakage  to  groun<)  of  current 
over  rMiBtinf;  «i!rfac«9  or  mntcrials.  The  tulw  system  in 
uaeful  here  as  well,  and  the  placing  of  two  wires  at  differ- 
ence of  potential  near  together  aKsists  tiomewliat,  but  does 
not  cntii'cly  rcniovo  liability  of  grounding,  Testing  for 
grounds  in  the  sysU.>m,  taken  in  auctiuiis,  ia  thv  pru]rui'  pro 
cediu«,  although  this  does  not  provide  againai  all  MuMutdy 
formeil  leaks.  It  may  lie  argued  that  in  this  case  two 
gniuiidfl  are  ncveKStuy  to  OUWe  •  Ifluk,  one  on  each  (tide  "i 
the  system,  and  this  is  true,  but  in  very  extended  »ystomH 
of  overiiead  work  more  or  lees  general  leak  oxiHts,  which 
may  provide  sufficient  current  to  feed,  aa  it  were,  a  local 
leas  to  ground  from  either  main. 

Lot  us  now  deal  with  what  is  cnllod  the  altorn^ilin^  or 
induction  system  of  supply,  in  which  the  local  or  boose 
matna  are  BOparato  from  t.he  [irinutry  inaiiiit,  and  of  muL-h 
lower  potential.  For  lighting  pi)r[)08eK  the  HyKteni  iit  vory 
flexible,  and  eimbloe  distance  to  be  overcome.  The 
seccHidar}'  circuit  is,  or  ahouM  be,  entirely  out  oi  connection 
witli  Uie  primary  mains  of  high  jKitential,  and  the  (lotcnti.'il 
difToroncos  of  the  secondary  cu-ciiit  may  be  bo  low  ai  to  lie 
incapaUe  of  giving  a  aevere  shock  under  the  conditions  of 
uie,  and  to  Ik  almoist  inai^able  of  .letting  on  (\  re  on  accotnit 
of  the  alMonce  of  arc-forming  ten<Ictieie«.  Thi«  U,  itido^l, 
an  imjwrtant  factor  in  altoi-natia^  current  ivi>rk,  and  cnn 
duces  to  the  (icrfect  working  of  switches  and  cut-outs,  and 
the  prevention  of  diversion  to  ground.  Uuixl  work  in  all 
that  is  needed  in  this  caae  to  nboli&b  all  risk  if  wo  le.-ivcout 
the  mu,iu  higb-iiotontini  cnrrcut.  The  local  line  is  »n- 
afl'ected  by  leaks  or  grounds  at  other  ports  o(  the  nyntem, 
and  is,  therefore,  in  this  rest>oct  in  a  better  condition  than 
'ia  found  with  the  consumer's  lines  in  any  direct  system  of 
supply.  On  the  other  band,  all  the  cases  in  which  (teiaons 
have  received  it  ahock  from  an  alternating  current  of  1,000 
volts  or  upward  without  being  killed  are  fortunate  acci- 
dents, for  there  cannot  be  the  slighMat  doubt  that  such 
ennvnt  can  and  will  kill  under  conditious  favourable  tu 
its  passage  throujrh  the  body.  There  are  many  cases  uf 
WTere  shocks  having  been  obtained  from  sncL  currciils 
without  pamiMidnt  injury.  On  the  other  hand,  thei'e 
U  a  suflicient  number  of  fatalities  on  rocoi-d  to  aiisUin 
tin  poeition  taken.  The  risks  with  higher  than  1.000 
Tolto  alternating  current  are,  of  course,  greuter.  It 
miut  not  be  forgotten  in  thifl  connection,  that  the 
actual  potential  differences  in  an  alternating  current  of 
1,000  Tolta  are  higher  than  that  figure,  and  may  be,  at 
every  wave,  upward  of  twice  as  much.  Thii  confcn  on 
such  currents  an  actual  and  measurable  striking  distanoe 
between  the  two  mains.  As  with  arc  lighting  lines,  the 
main  or  primaty  wires,  if  overhead,  ie(]uire  to  be  kept 
thon>U(;h]y  iiiaufate<l  and  fioc  from  leaks  to  ground.  The 
covering  for  the  wire  idiotdd  bo  cajKiblo  of  resisting  mois- 
ture, and  the  wire  used  be  strong  enough  to  {irevent  any 
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possible  bTBalcaRO.  If  the  primary  wires  break  and  come 
down  they  are  still  kept  charged  from  the  dynamo,  which 
IB  not  always  t±ie  case  with  are  Hghl  lines.  If,  however, 
the  insulation  is  strong  and  |>erfe«tiy  good,  the  risk  to  life 
is  small  in  such  case.  There  is  one  fact  I  wish  to  ini^icoea. 
however,  and  it  is  that  with  a  [lerfectly-insuUited  set  of 
alteniuttn.<;  )iriniury  imiins  feeding  trauBformcra  there  still 
remaiim  this  sialic  capacity  of  the  line  or  cables  and  trans- 
formers, anil  this  may  be  of  an  ftmomit  sulficient,  if 
a  ijcrson  ia  gixjunded  and  touching  the  primary  line, 
uninsuUlcd,  to  give  a  severe,  if  not  a  fatal,  shock.  This 
induriive  shock  or  discharge  is,  of  course,  far  more  pro* 
nunricod  with  ordinary  underground  condnctora  tJian 
with  aedal  lines,  and  increases  with  the  size  and  num- 
ber of  transformci's  and  the  extent  nf  the  line.  It  also 
incrcaaes  as  Ute  voltage  of  the  primary  line  is  increased. 
Hence,  it  is  quite  important  that  no  leak  or  connection 
exist  between  the  primary  line  and  a  secondary  in  such 
system,  or  otherwise  there  may  be  a  transfer  of  poton- 
liaU  of  the  primary  line  to  the  seconduiy',  so  as  to  iir 
volve  risk  of  shot-k  Ui  the  con.'oimer,  or  risk  of  fire  from 
leaks  to  ground  indoor*.  It  will  not  do  to  say  that 
such  connections  do  not  often  form,  for  they  may  form 
from  defectJi  in  constrtiction,  from  moisture,  and  ikii- 
ticularly  from  lightning  discharges.  A  jtcnion  atauding 
on  a  darajt  floor,  leaning  on  a  stesm  radiator,  touehuijr  & 
gas'{ii|»c  grounded,  or  in  other  ways,  may,  if  bo  bandies 
or  touches  the  Recondary  line  at  any  imrt  of  it,  be 
in  |»enl  of  severe  if  nut  fatal  shock.  What  was  with- 
out thi.1  condition  a  tnost  luu-nilcss  lorul  line,  liecomes  most 
dan^^erons. 

Tiie  writer  early  rceogniseil  this  danger,  antl  felt  that, 
unless  it  was  praviduJ  for,  tiio  induction  Hy&bem  was  DOl 
aitvisaltle  for  genei-al  use.  As  a  cunsKjiience,  the  expe- 
dients of  grounding  the  secondary,  or  of  enrroimding  the 
seconiliu-y  by  a  gi-ounded  sheath,  or  of  cutting  ofl  abeo- 
lutely  by  automatic  means  the  local  line  when  coniiactMl 
with  the  main  line,  or  of  automatic  grounding  of  the 
sectnidary  by  insulating  films  or  sguicos  which  are  punt;tured 
or  overcome  by  the  [lotenttul  of  the  primary  when  con  nectod 
with  the  secondar}',  were  tleviaod  as  safety  devices.  The 
grounding  of  the  (tecondary  is  the  most  simple  and  cfTective 
if  good  grounda  lie  niaile.  It  mni^t,  however,  be  done 
witli  L-tniain  preutiitions  to  enHUi<e  the  best  results. 

Tbo  aocond  expedient  of  a  gruuixled  metallic  sbeath 
l)ctH'een  the  primary  and  i»ci:oniury  i.s  jiersistently  called 
"  Kent's  sheath  "  when  alluded  to  by  mir  Hnglish  cousins, 
despite  the  fact  tbnt  it  is  American  in  its  origin.  It  ta 
alVc^tivc  as  a  protector,  a»  itcarncs  to  ground  any  diAcharge 
leaving  the  pi1m;iry  before  it  reaches  l-tiu  secondary.  The 
sheath  is  easily  made  hy  (lUoinga  somewhat  o|)cn  wrapping 
arnund  cither  tlie  pnmar}'  coil  or  the  secondary  coil  of  the 
tmiisfomier  niuile  of  Hat  metallic  riblion  or  insnilated  wire, 
the  endfl  nf  wbi<.;h  are  grounded  when  in  use.  The 
caiirsu  taken  by  the  wni|)ping  is  M-ouiid  the  wire  of 
the  coils  at  right  angles  to  its  direction  of  winding. 
'llio  automatic  absolute  cutting  off  of  the  connection 
between  the  transformer  coils  is  also  effective,  and  has 
undergone  several  luudilicaMons  in  other  hands.  The  last 
protective  device  menLiuned  uIjovo  leaves  the  secondtkry 
insulited  from  the  ground  until  a  contact  or  leak  from  the 
jtrimury  takes  place,  when  an  automatic  ground  is  made. 
One  of  iho  forms  oonsiHte  in  tlie  interpositiou  between  the 
ground  and  the  octondary  coil  or  line  of  a  film  cut-otT,  or 
thin  i>a|»or  film  between  twomet^d  buttons  pressed  together, 
one  Uittoi)  connected  with  the  ground,  (h«  other  with  tfae 
transfomior  secondary.  This  device  is  very  effective  in 
securing  a  safety  ground  connection  of  the  secondary  when 
the  primary  leaks  to  it.  A  well-coustmcted  transformer 
in-operly  installed  will  not,  except  by  accident,  lose  its  insu- 
lation between  primary'  and  secondary,  and  Ruch  insulation 
should  always  lie  matiy  times  that  otJierwiBe  requisite,  so 
aa  to  have  a  margin  of  safety,  but  the  Safety  device  is  none 
the  less  a  necessity  in  it«  use. 

1  coiisidcr  that  a  pro|>crly  arranged  double  wire  cable, 
welt  insulated,  consUttiting  the  primary  line,  laid  in  venti- 
lated pijtes  underground,  transformers  coniMCt4d  therewith, 
also  uncloeed  in  a  grounded  metal  case,  aa  in  the  cellar  of  a 
buildmg,  a  secondary  line  of  low  ixitential  grminded,  oi 
{M-uvided  with  safety  devices  as  mentioned,  emboiiee  us  safe 
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a  system  of  )ncanHe!i<!ent  electric  light  dtstribntioii  aa  can 
be  devise<I,  both  :»«  to  risk  to  life  and  diLiii^cr  of  fire.  It 
ensures  CDmpIvtc  ijfoty  to  all  the  con sii mere,  and  to  oacli 
one  inrlividiiuUy.  It>  enables  long  distance  work  to  be 
undertaken,  luid  allowii  low  volta;^  Inraps  to  bo  mad 
with  their  incrcaaed  economy.  The  ricks  arc  confined 
to  tlic  elfcttic  station  and  tbe  primary  lines,  which 
should  be  humlled  by  men  who  know  their  biisinQAsi. 
The  non-commnution  of  the  current  at  the  gene- 
rators 18  another  a«1  vantage  of  coiirae.  The  dislurV 
in^  influences,  which  in  the  hesit  organiser]  plant  mny 
be  introduced  by  lightnirijj,  arc  scrioiu  and  sometimes 
deatructivo.  It  is  not  that  the  line«  are  struck  by  lightning 
in  causing  such  Iroiihlp,  but  thu  ni«re  inductive  current  or 
discbarge  from  a  flash  of  li;iht»ini;  is  quite  miRictent.  It 
put4  upon  the  hnc  jiotentiatfi  of  many  thousands  of  volts, 
and  lends  to  break  down  inaulaliou  everywhere.  Light- 
ning arreaterR  are  therefore  important  safety  devices  in 
more  senses  than  one.  They  save  the  macninos  in  the 
station  and  the  a[>{mratua  outside.  In  the  altcrnatingpystcm 
they  save  from  puncture  tho  insulation  between  primary 
and  secondary  cotis  of  trauHformers  and  between  the  turns 
of  the  primary  coil  itsolf.  Evciy  plant,  then,  should,  i( 
Buliject  lo  lightning  induction,  he  provided  with  efficient 
lightning  arresters  or  dischai-gers. 

A  diaci]»sio[i  of  this  general  subject,  bovrover  brief  and 
necflHarily  rvstricle'.  in  scope,  would  be  very  incomplete 
without altution  to  tbe  subject  of  contact  with  telephone  or 
telsgraph  wires  by  electric  light  cunduLtors.  Underground 
and  in  conduits  such  contacts  could  not  wisily  occur,  though 
leak  might  readily  take  pUee  between  lightning-conducl^n! 
and  other  wjrca.  In  any  case,  there  is  a  risk  of  such  wires 
carrying  current  into  buildings  or  to  positions  loringing 
about  shocks  to  persons,  thus  involving  risk  of  tiro  or 
daogor  to  life,  or  bi.th.  An  a  conM»tuenco,  a  sot  of  safety 
devices  has  been  brought  out  under  various  iianic^i  whose 
purpnse  ia  U>  cut  olT  dangercu^  currents  when  they  reach  or 
tniT«rte  lines,  such  as  those  of  the  telephone  or  telegraph. 
It  is  my  opinion  that  in  cities  the  provision  of  apprnved 
devices  of  thin  kind  Rhnuld  be  compulsory.  Most  of  those 
which  I  have  seen  arc  not  well  cnongh  designed  or  made  to 
bo  |»erfoctly  rtOiwI  u[khi,  but  art'  much  better  than  imthinii; 
and  may  possibly  sntfice.  Such  apiiaratus,  however,  should 
be  made  so  aa  to  be  perfectly  reliable  and  undergo  a  regular 
insjfection.  More  fuses,  even  if  ninde  long,  are  not  enough. 
There  shoidd  be  placed  in  every  circuit  liable  to  cotitact 
with  lighting  or  such  like  conductors,  and  at  a  place  in  tho 
eircuit  where  it  enters  »  building,  a  protective  device  which, 
to  be  complete,  should  »hunt  or  absolutely  cut  off  the  sec- 
tion of  wire  indoors,  or  ground  the  same  in  cuKe  of  abnormal 
eurreiit  on  the  wire,  or  abnormal  potential. 

There  is  much  more  to  l>e  xaid  on  this  subject,  and  I  am 
conitcious  of  oidy  haviny  toucheil  u|ion  certain  irai»ortant 
matters  in  this  [>apcr.  If  I  have  sncccodcd  in  pointing  the 
way  to  Wtter  conoitiuns  in  any  case  I  shall  be  moro  than 
•attsfied. 

To  sum  up  briefly,  safety  in  ontai<tn  work  ineikiis  cu-re 
in  placing,  maintaining,  and  insulating  conductorM, 
whether  used  overheaxl  or  below  ground.  This  means 
the  employment  of  only  good  linemen,  and  not  men 
who  are  ready  to  incur  risks  through  it  recklesa  disregard 
of  conditions  of  failure  to  comprehend  thoir  importance. 
Men  who  have  done  telephone  or  telegraph  line  work  are 
not  ncoosaarily  prepared  to  undertake  electric  light  and 
audi  other  work  with  the  best  succewi.  Safety  in  inside 
work  means,  primarily  if  Hdmtssible.  sojui'HCton  of  tho  inside 
circuit  absolutely  from  tho  general  supply  mains,  and  in 
any  case  il  means  that  good,  careful  workmanship  is 
raqtiislte^  and  that  the  emptoyment  of  safety  de>'icei',  amply 
sufficient  to  do  the  work  required  of  thom  in  cose  of  accident, 
is  imperative. 

Safety  from  currant  entering  buildings  upon  telephone, 
tolflgraph  and  other  wires,  mcnni)  firiit,  a  more  systematic 
placing  of  such  lines  apart  from  oloutric  mains,  whether 
above  ground  or  below,  guai^  wirce  and  insiUated  wire  for 
sach  tines,  stronger  wire,  es|(ocially  for  telephones,  and  the 
employment  of  safety  devices  in  case  of  accidental  leaks 
or  crosses  occurring  with  electric  mains,  of  either  tow 
or  high  {wloiitiaU,  and  a  peiiodical  ioapcction  by  proper 
officcn. 
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The  cautious  man  of  business,  when  the  dull  season 
comes  round,  goea  carefully  over  hie  post  record,  scans  his 
methods,  weighs  his  euccesaes  and  failuree,  and  endeavours 
to  arrange  his  future  so  a»  to  increase  the  former,  and  to 
the  greatest  ]>ossible  extent  diminish  the  latter.  If  he  finds 
that  by  a  liberal  expenditure  ol  eneigy  or  money  Ui  some 
jiarticuUt' direction  be  has  made  satisfactory  advance,  ho 
aorioUBly  considers  whether  more  extended  eflx»rt  in  that 
<lirt!ction  will  not  still  further  aid  in  the  general  result  for 
which  he  is  striving;,  and  he  aa  carefully  jmssefl  by  and 
ignores  those  plans  :ukI  eiTurts  which  have  proved  either 
diattfitrous  or  very  moderately  successful. 

There  arc  times  and  oceaaioiis  when  such  rctrosuoctivo 
examinations  uf  methods  and  systems  are  demanded  by 
circumstances,  and — aa  in  religion  and  politics— a  revival 
seemh  to  be  required  to  bring  tho  record  of  tho  past  up  to 
the  programme  of  the  future,  that  tbe  one  may  be  used  for 
the  improvement  of  tho  other  by  direct  comparison.  In 
such  a  connection,  I  have  thought  that  possible  good  might 
result  from  canvaBsing  tho  question,  whether  there  ha:^  not 
boon  in  the  |vuit,  whether  there  is  not  now,  among  tho 
electrical  Iratcrnily,  an  inclination  to  practise  a  sort  of 
deluftive  economy  in  many  directions,  a  policy  which,  to 
use  an  old  and  homely  proverb,  is  "penny  wise  and  pound 
foolish." 

A  few  years  ago,  when  the  arc  tight  was  hardly  more 
than  a  poBsibility,  tho  Inittiniity.  composed  wholly  of  those 
wboso  cleotrical  education  had  been  acquired  while  hand- 
ling nothing  heavier  than  a  iiuadniplex  bolograph  battery, 
brought  such  knowledge  ;i«  then  existed  Ui  the  work.  One 
line  that  I  calL  to  mind  was  put  up  with  dry  cotton-covered 
wiru^magnct  wire — and  the  terminals  of  the  liito  vititt 
cai ried  to  pound  through  the  gas  anti  water  pijtcs.  lb  was 
a  commendable  job,  for  the  host  was  done  with  the  know> 
ledge  at  hand,  Truth  to  tell,  it  would  not  have  been  a 
very  dangcriju.<«  alFair  if  it  hail  got  away  entirely,  forit  was 
a  very  Kmall  pliLiit,  nn<l,  like  many  another  nursling,  quite 
feeble.  It  was  not  long  until  tho  owner  demanded  an  im- 
proved circuit,  and  again  the  best  wire  in  thu  market  was 
used.  A  second  time  the  plant  was  overhauled,  and  the 
second  wiro  wa*  not  considered  good  enough,  but  was  sub- 
iitituted  by  one  of  the  Itost  ruubor  wire.*  known  to  the 
tnule.  I  should  add.  that  iu  each  insUnce  the  plant  00 
being  overhauled  was  increased  in  size  aa  well  as  improved 
in  wmstnicliou. 

I  once  asked  the  owner  of  the  pro|)erty  if  the  alteratioiu 
and  improvements  in  the  plant  were  not  very  expensive. 
His  answer  showed  mc  true  economy  in  coal  bills,  wear 
and  tear  of  engine  and  boiler,  increased  immunity'  from 
danger  to  person  and  property,  and  a  better,  Iroth  brighter 
and  steadier  li^ht  at  luss  cost,  with  loss  rebate  bills,  and 
less  unplciwant  int6rvicw.i  with  hia  mtrotm. 

I  have  in  mind  a  iiiecond  plant,  where  it  was  deemed  wise 
by  the  manacoracnt  to  purchiwo  everything  which  cuuld 
aid  in  tabulating  expcnditurcJi,  in  tho  more  readily  handling 
the  work  to  be  done  in  the  dynamaruom,  in  the  engine 
and  l>oiler  rooms,  and  in  the  uQicu.  No  inconsiderable 
amount  of  money  has  bocn  expended  in  the  mirchasing  of 
instruments  for  procuring  the  various  data.  Bvcry  pound 
of  coal  and  evorv  bushel  of  ashes  is  weighed,  and  the  resulta 
are  as  carefully  kept  and  as  faithfully  exact  as  those  of  a 
bank  bookkeeiwr's  balance-sheet.  Ine  performances  of  the 
engines  and  dynamos  are  duly  recorded  for  every  day's 
run.  The  liiiea  are  measured,  not  only  for  insulation,  but 
[or  copiwr  resistance  as  well,  and  a  record  to  tho  minutest 
^nrticular  is  made  up  daily  for  the  eye  of  the  manager.  Tho 
most  minute  leak  is  thus  discovered  in  time  to  prevent  a 
great  waatOi  and  is  repaired  before  sunset  if  posnible,  sothatno 
greater  strain  is  set  up  when  the  dynamo  is  again  set  io 
motion.  Since  tho  iirst  revolution  of  that  engine  there 
have  been  paid  in  repairs — renewals  of  parts  damaged  by 
electricity — less,  dunng  over  12  months  constant  running, 
that!  on  many  a  plant  of  one-quirter  the  capacity  is  wastra 
in  tbe  item  of  oil  alone. 

A  plant  not  unlike  tho  oiio  laat  mentioned,  one  in  which 
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all  these  vital  matt«n  are  recorded  daily,  and  takulated  for 
the  ni»nitger'B  eye,  has  been  cited  to  mo  os  an  example  of 
what  may  be  accotnpliahed  by  a  study  of  aueh  information. 
In  this  plant. tbere  are  11  dyimmus  i[i  daily  UE(e,c«nsuiiiiii}( 
an  average  of  I,<JOOI1).  »f  coul  per  duy.  The  record  shows 
that  ol  this  thare  is  about  IB  |>er  cent,  uragta.  Tbe 
nftoaj^r  ahows  that  ho  is  luing  -I  jib.  of  coal  per  horso- 
power  an  hour.  And  for  the  engined,  shafting,  dyuumus, 
etc,  one  Inrre)  of  oil  k  oonsumod  per  noiitti.  I  would 
gladly  mention  namea  in  ttaiua  cases  wore  it  not  that  my 
lipa  hare  been  sealed  by  parties  furnishing  the  information. 

Oils  for  lubrication  are  aa  pleiitifut  as  blackberries,  and 
12  ccntA,  m  coiitf,  20  cents  [wr  gallon  has  »  fascination  for 
for  him  who  searches  for  bargains  in  oil.  An  apt  illusLra- 
tion  of  tbe  economy  nf  dicap  oil  was  lately  given  in  a  i-ail- 
way  publieatioti.  jCceording  to  tbe  writer,  oil  an  Ohio  road, 
the  newlyappointci)  superintendent  of  motive  power  learned 
that  the  votvo  oil  in  use,  costing  .12  cents  per  gallon,  was 
pving  an  average  run  of  100  mileR  per  quort.  tie  found, 
also,  that  an  average  of  one  valve  Scat  per  day  was  being 
heed  at  the  shop,  lie  onlcrod  an  oil  used  that  cost  fiO 
cetile  pat  gallon,  which  givea  an  average  of  200  miles  run 
per  quart,  with  only  five  valve  seats  to  face  in  four  months. 
Fifteen  valve  seat^'to  face  in  ayiiar,  ws  compared  with  365, 
ami  half  as  much  oil  todo  the  work  uf  the  cheairar  lubri- 
cant.    Iti  other  words,  20  ceiita.  ugairi&t  32. 

Another  case  comes  nioro  directly  in  our  line.  Oils  coat- 
ing 12  to  10  cents  were  found  to  answer  welt  enough  in  an 
engine  and  dynamo  room,  so  far  as  heating  waa  concerned, 
but  no  pains  were  taken  to  look  beyond  that  etTect,  until, 
after  a  time,  it  was  discovered  that  the  journals  bad  a 
silvery  while,  insteai]  of  the  poliehod,  mirror-Hke  appear- 
ance Ihoy  should  present.  Calincring  the  shaft  showed 
that  with  the  cheap  oil  the  shaft  nad  worn  away  more  in 
three  months  than  it  »>honld  have  dene  with  a  proper  luhri> 
cant  in  a«  many  ycirn. 

I'ho  time  wasted  in  chaffing  and  canvassing  for  a  bargain 
in  cheaper  oils  might  bo  more  economically  used  by  the 
purehasing  agent  in  athletic  development,  to  the  end  that 
oil  fiends  and  other  greasy  tramps  might  better  comprehend 
the  words  •'  no  admittance,"  which  should  ornament  the 
door  of  every  d  vnamo-room.  Present  company  is,  of  conrsBf 
always  excepted. 

As  it  is  true  that  no  mau  knows  more  than  the  rest  of 
the  world,  to  it  is  true  that  no  roan  can  do  all  that  is  to  be 
done  in  the  various  departiueot^  of  a  central  plant.  But 
human  nature  is  weak,  and  the  runge  of  human  eyesight  is 
timitwl.  It  is  not  by  any  muaiii  seklom  that  the  principal 
official  of  the  plant  endeavours  to  transact  his  business 
(lom  tbe  table  of  his  roll-top  deisk,  without  ever  getting  bis 
lef^  from  under  it  to  see  personally  how  matters  are  pro- 
grossing.  Jones  calls  and  oi-nuiges  to  have  half  a  dozen 
ughte  put  in  his  stora.  The  manager  onlors  tho  sniKirin- 
tcndont  to  have  it  done.  Tbe  snperintondeiit  passes  the 
order  to  the  foreman  of  construction — from  thonco  it  goes 
to  tho  foreman  of  a  gang,  and  he  gives  the  order  to  a  couple 
of  his  "  Indians  "  to  do  the  work.  From  the  manager  down 
to  the  foreman  of  the  gang,  inclusive,  no  one  knows  any- 
thing moroabout  that  installation  than  the  King  of  the  Swd- 
wicb  Islands.  If  it  goes  all  right,  nothing  is  ever  heard  of 
it»  but  if  a  fire  occiu^,  or  some  peraon  is  injured,  the  whols 
fraternity,  the  electrical  light  and  [mwer  service  of  the 
entire  world,  boa  received  a  black  cyu  which  reijuiroa 
months  to  heal.  What  is  everybody's  business  in  this  case 
should  be  the  business  of  an  inspector. 

DilTerent  methods  of  manuring  pkata  oi-e  illtistrated  by 
a.  couple  of  centrals  not  very  far  from  Kansas  City.  They 
ropfeseitt  extnjmes.  In  one  of  those  there  is  a  general 
impression  that  someone  had  done  it  himself.  Tbe  dynamo 
is  m  a  building  which  seem^  rather  to  have  grown  under 
adverse  circumstancos  than  to  have  been  constitict«d  inten- 
tionally. It  stands  on  posts,  the  space  betwoon  tho^o  boarded 
up  from  the  ground  to  tbe  sills.  It  has  all  the  advantagea  to 
be  derived  m>iQ  ventilation,  and  it  ia  well  up  from  the 
ground.  In  one  portion  of  the  room  stands  tho  engine  ami 
boiler,  threatening  destruction  to  the  establishment  by 
eithci  abaking  it  (town  or  blowing  it  ui>— it  one  may  judge 
by  the  second-hand  appearance  of  ever^-thing.  Tbe  line  is 
in  excellent  keeping  with  Um  net.  My  informant  says  tho 
wire  lies  on  roob  and  against  buildings,  nnd  is  a  constanb 


menace  to  person  and  property.  Connectors  in  place  of 
soldered  twist  joints  are  no  constant  as  to  give  the  idea  of 
tbe  company's  having  secured  a  great  bargain  by  puichas- 
ing  all  some  concern  had,  and  the  consequence  u  that  the 
lights  are  uiisteady,  weak  and  blear  eyed,  while  the  dynamo 
has  assumed  a  sad,  unhappy  ca»t  of  couriLunance,  *ut-.h  as 
one  sometimes  meete  the  day  aiter  Christmas.  The  ruson 
for  all  this  unhappy  condition  of  aflairs  is  found  in  a  false 
crunomy  ;  the  eniployuient  of  incouipelent  engine  and 
dynamo  mon  and  other  cheui)  igneranco.  The  result  may 
be  foreseen — the  plant  for  sale. 

lUit  a  short  distance  aw.Ly  from  this  disgrace  to  ^e 
frutemity  and  the  art  there  is  u  successful  plant  run,  as  it 
were,  by  a  one  man  [lowor.  There  aro  over  100  wc  lights, 
and  one  of  two  pei-sons  sees  individually  everyone  of  tticso 
each  day.  The  partice  .xre  lather  and  son.  The  dynamos 
are  a*  thoroughly  cleaned  as  possible  every  '2i  hours,  and 
there  are  no  comers  for  the  accumulation  of  dirt  that  are 
not  carefully  looked  ta  There  is  no  greasy  sawdu-t  under 
foot,  no  oiled  rags  stowed  away  for  sponuneoiu  kindling 
material.  Everything  ia  kept  snug,  clean  and  in  oi-der 
throughout  the  entire  plant,  and  the  total  amount  of  repair 
expen-cB  for  one  year  was  merely  n(>minal.  This  plant  is 
not  on  Lhu  markut. 

These  are  no  fancy  sketches.  They  are  taken  from  life. 
I  fear  tbe  firat-named  co-qe  has  no  representative  here.  It 
would  be  well,  porhap.",  if  it  hod. 

A  case  of  fahie  economy  I  copy  from  the  EUHrval  IFortii 
of  December  1 4  last.  lo  this  instance  on  electrical  engi- 
neer, compelled  by  a  railway  accident  to  remain  over  nignt 
in  a  araall  town,  Waited  the  lighting  sUition  to  kill  time, 
and  found  a  mere  lad  in  charge,  who  told  him  tho  plant 
had  not  turned  out  as  profitthle  as  was  expectod,  nnd  the 
stockholdora  were  growling  about  the  prospeclii,  Infl|>eciion 
of  the  circuits  showed  that  while  thoy  were  in  excellent 
order,  with  the  exception  of  a  loosened  connection  or  two, 
tho  lights  wore  not  giving  out  their  normal  brilliancy. 
ReUirning  to  the  station  he  Incited  the  trouble  in  the  boiler- 
room,  where  ho  found  tho  gnito  bars  covered  with  a  mass 
uf  hardened  clinkers,  through  which  but  liltio  air  could 
circulate,  and  which  requirea  the  moat  severe  exertion  to 
remove,  while  further  examination  showed  that  neither  the 
flues  nor  the  tubes  had  been  properly  cleaned  for  months. 
All  this  was  remedied  the  followmg  day,  with  the  result  of 
plenty  of  steam,  gooil  light,  and  a  saving  uf  about  one-third 
the  fuel.  The  writer  goes  ou  to  say  that  even  this  pointed 
and  »triking  lesson  in  economy  wots  lost  on  the  directors. 
Tho  bay  was  reuinef  and  jjermitted  to  go  right  on  running 
the  plant  in  his  own  feeble  way. 

Ill  conatnictiou  there  are  many  iiointa  of  present  saving 
at  tbe  risk,  if  not  llie  certainty,  of  future  Icms.  It  costt 
much  less  tu  use  the  ordinary  porvuliiin  door-knob  for  out- 
of-doors  insuUtinn.  Vet  even  with  tho  tiesl  insulated  cable 
there  is  positively  no  i-eal  economy  in  auch  construction. 
Neither  should  a  wooden  cleat  be  made  to  do  service  for 
retaining  R  cable  in  position.  The  former,  holding  as  it 
does  by  a  single  screw,  is  incaimblc  of  sustaining  the  wire 
or  cable  securely,  and  the  repeated  replacing  and  renewing 
consequent  npon  tho  u^o  of  these  knobs,  if  the  lino  is  kept 
in  proper  condition,  loon  far  out-balanccs  the  price  of  glose 
insulators  firmly  fixed  on  iron  or  wood  brackets. 

Nor  should  wires  crawling  along  the  face  of  btiildtngs  be 
ta»t4]ned  tu  the  curniccs  or  water  tiiblon.  Carried  out  from 
tho  wall  by  an  iron  bracket,  and  atUicbeil  to  glass,  two 
great  advantages  ai"6  gained.  Thuie  ia  no  i-ontact  with  the 
wall,  utiJ  the  window  washer  cannot  stand  u{X)n  the  wires 
tu  ht'ouk  the  uisulation  and  thus  incrcuse  the  danger  of 
accideut,and  tbe  possibility  of  the  conductor  being  reached 
by  occupants  of  offices  or  flats  is  greatly  diminished. 

The  objection  to  an  iron  staple  over  a  heavy  wire  or 
cable  is  that  sooner  or  later  the  weight  of  the  conductor 
will  sag,  weakening  the  insiiintion,  if  not  cutting  it  through 
completely.  The  wooileri  cleat  is  scarcely  better.  £xpo- 
rience  has  shown  that  npon  a  line  where  such  cleata  are 
used,  the  retention  of  moisture  by  the  wood  is  almost 
curtain  to  weaken  that  point,  so  that  when  a  ground  is 
developed  clscwhorc,  adding  to  tho  strain  already  existing, 
the  cleat  aids  muterially  in  the  development  of  the  secend 
ground,  with  its  consequent  unpleasantness. 

It  oostA  a  little  more  at  the  time,  but  in  all  such  iiositiona 


the  larther  we  get  from  the  wall  or  tbe  wood,  with  air  for 
both  retitilution  iLtid  iiisuiiitioii,  tbe  greater  the  economy  in 
tlie  long  nin. 

No  inr^nn!tidcnbIo  crponso  ie  eonaetimos  inctirretl  in  cover- 
ing Arc  Wiiht  condtictora  within  a  Wilding  with  a  noat  and 
ornamcnUil  moulding.  Il  is  |treUy  hut  expeimive,  when,  &8 
in  a.n  instance  whipro  1  wn*  a  witnces  uiUir  the  fact,  ah 
unnoticed  look  frutn  uji  imperfect  ekyliglit  davelnpcd  a 
second  );round  on  a  heavy  circuit,  and  the  in-inrance  fell 
sliort  of  the  damage  don«.  In  another  inBtuncc,  where 
wooden  cleats  word  u«od  to  confinfi  ■  cable  in  a  Bidovrii.lk 
area,  Krounda  were  develojied  in  b&lf-a-dozon  pkc«B  almost 
simultanoously  from  a  very  similar  cause,  and  an  expeimve 
|>idce  of  conductor  was  [uinod.  In  thu  first  of  these  two 
instances  painting  or  even  bronziTi^  thu  wire  with  v&mish 
bronze  would  have  been  aiifticiently  orniimoritnl,  and  the 
jiorceliiifi  knobs  could  have  b«cii  treated  eimiliirly.  In  any 
event  bt]t  a  few  dnys  tkftcr  a  lino  wire  is  run  thruiigh  a 
room  it  has  ceased  to  be  a  nine-days'  wonder,  and  is  seldom 
ever  tlioiight  of  again.  So  of  Iinea  outsida  When  first 
placed  everyone  sees  them,  and  all  sorts  of  criticism  atid 
comment  are  the  order  of  tbe  day.  tn  a  few  diya  thu 
goosipera  have  Home  other  target  'for  their  witticiama  or 
ranarlu,  and  the  wires  are  fiermitted  to  rest. 

There  is  one  exception  to  this  nde.  In  the  experience 
of  almasc  every  central  [tlant  management,  there  ie  one 
individiinl  who  says  that  under  no  circumstAucea  can  any 
electric  light  wire  pass  his  jiremi.tes.  lie  aeemii  to  have 
been  born  a  coward,  and  notfiirig  on  the  surfiiee  of  the  foot- 
stool can  mnke  him  bnvc  iinloee  it  is  ono  frco  lamp.  The 
economy  horo  is  compuUory.  and  not  to  bo  qunationcd. 

Is  not  tbe  unfortunate  condition  of  affairs  at  the  East., 
with  all  ita  concomitant  newsi»perani  magiiKine  literature, 
its  bickerings,  injunctions,  and  other  legal  cntunglcmontfi, 
tracealilu  either  directly  or  indirectly  to  a  mistaken 
ecojioimy  ?  Is  it  not  fair  to  prenune  that  at  the  ontaot, 
with  a  reasonable  cxiicnditure  in  lirst-cliuiK  material,  much 
of  tho  business  unhappineas  and  ihc  mental  littcrncas 
which  tho  electrical  fraternity  and  the  outer  world,  meta- 
pborictUf  speaking,  have  been  forced  to  swallow,  would 
have  been  spared  iTiom  !  A  diiTorcn^e  of  40  dols.,  perbiiis, 
SOdols.  per  mile  ot  conductor,  1  believe  would  have  worked 
wonders  as  a  peace  and  harmony  panacea,  and  left  fewer 
raw  spots  and  blisters  oa  the  electrical  animal,  to  be  gradu- 
ally nursed  back  to  health  and  vigour.  I  nuy  be  wrong, 
hut  [  strongly  incline  to  the  belief  that  whore  false  or 
daagcrouaeystoma  of  economy  have  clashed  with  legal  autho- 
rity, the  savings  so  accuniultited  are  more  than  balanced  by 
rebates,  legal  Gxpciisos,  loss  of  [Kiti-ons  through  stoppages 
or  tnor  service,  or  Iwth,  in  the  long  run. 

CTer}-  new  industry  is  compelled  to  fight  for  an  existence. 
If,  like  the  electrical  enterprise,  it  must  elbow  its  way  into 
notice,  taking  tho  pUcc  of  a  compelitor  iu  the  front  rank, 
it  must  make  Gtiomics.  and  of  noccsaity  antagonise  those 
whom  it  discomfarca  and  crowds  to  the  Irackgraund,  It  ie 
not  an  attribute  of  the  descendants  of  Adam  to  submit 
tamely  to  rebufls  and  usurpation,  and  no  opportunity  is 
ever  lo«t  of  disltguring  the  countenance  of  the  new- 
comer. To  give  occasion  for  and  encourage  these  opjwr- 
tunitiea  liy  our  own  aciA seems  lo  me  to  bo  short-flighted  tind 
illoeical. 

It  is  tnio  that  electric  lighting  and  power  have  made 
wonderful  and  monstrous  strides  in  popularity,  considering 
the  youth  of  their  existence,  and  they  will  continue,  des- 
pjta  every  opposition,  to  grow  in  grace  and  strength,  till 
they  have  relegated  to  the  rear  rants  every  other  form  of 
illumination,  and  crowded  tbe  present  cbimsy,  hot,  ungainly 
engines  from  their  vantage  ground,  as  the  circiu  elephant 
oiMfs  tbe  tanbark  ring  for  t£o  riders.  But  the  public  has 
BomD  voice  in  tho  matter,  and  tho  higher  the  standard  uf 
excellence  to  which  thn  electric  light  and  power  man  brings 
his  work,  the  more  nipidly  will  the  circle  ol  UBefulneee 
widen  and  thu  mure  tranquil  will  his  enomius  hare  become. 

The  (KirLies  in  whose  interest  legislaLiou  on  the  installa- 
tion and  use  of  electricity  for  illumination  was  first  invoked 
were  unwittingly  chargeable  for  the  many  setbacks  and  the 
want  of  progress  which  checked  the  enteqirise  in  its  early 
days,  and  not  wholly  frue  from  blame,  though  indirectly, 
for  the  present  troubles.  These  were  the  fire  tmuranco 
people.     These  men  deal  only  with  combustion.    There  is 


lo  thoin  a  magic  in  the  word  iacombustiblo.  Say  fire-proof 
loan  underwriter  and  hia  heart  leaps  with  joy.  It  was  a 
shai'p  trader  who  exhibited  a  cotton-covered,  painted  wire 
to  the  ineuiance  people  and  demonstrated  that  it  did  not 
readily  bum.  "  .Tnst  [hething,"»iud  the  acbuary,and  thcpro- 
kident,  and  the  insi>ecUir,  and  they  all  smiled  at  the  honour 
conferred  when  tho  cunning  merchant  baptised  it  for  its 
godfathers,  and  called  it  "The  Underwriters'  Wire."  There 
is  a  class  of  hard  citizens  who  usually  have  an  alias.  The 
underwiters'  wire  is  today  best  known  by  its  nickname. 

Another  misfortune  has  boon  handed  down  to  us  from 
tbe  early  days  of  electrical  illumination,  whiob  I  took  upon 
a.1  one  of  the  original  sins  of  the  business.  Tho  magneto 
bull.  I  have  written  and  scolded  and  begged  to  have  this 
abomination  sent  out  of  tho  realm,  but,  like  Banquo's  ghost, 
it  will  not  down.  I  find  it  everi'where,  and  if  I  ask  tbe 
party  in  charge  of  a  plant  what  his  insulation  is  I  am  quite 
often  told  that  it  is  "  first-lass;  my  bell  won't  ring,  no 
matter  bow  fast  I  turn  it."  A  short  time  ago  I  took  occa- 
sion to  measure  the  resistance  through  which  I  could  ring 
the  belt  of  one  of  these  guaraiiteod  for  l.'>,000  ohms. 
With  a  really  smart  grinder  we  did  manage  to  get  a  slight 
response  through.  6,500  ohms,  and  whoa  I  included  the 
mauager  with  the  firstrclass  line  he  claimed  to  have,  and 
tunied  the  magneto  crank,  the  elfecl  was  marvellous.  He 
made  several  florid  remarks  on  the  oecaeion,  and  bought  a 
bridge  set  the  next  day.  He  has  since  told  mc  repeatedly 
that  the  investment  has  {>aid  him  several  times  over  in  lino 
economy. 

A  magneto  has  no  method  of  giving  information  beyond 
the  fact  that  there  is  or  la  not  a  itad  condition  of  affairs  oa 
the  litte.  Tf  there  are  two  or  more  faults,  there  is  no 
|)05siblc  way  of  distinguishing  when  the  linemen  have  found 
one  of  those,  except  in  a  negative  sort  of  manner.  So  aooii 
as  the  insulation  is  raised  to  a  poiut  where  tbe  bell  refuses 
to  ring,  its  maximum  of  uaefidneas  is  reached.  Take  the 
cikse  of  the  line  just  mentioned.  A  maximum  insulation  of 
loss  than  0,000  ohms  resistance  would  be  the  best  that 
inatmment  would  show.  The  waste  of  current,  the  unsatis- 
factory lights,  both  as  to  brilliancy  and  steadiness,  tbe  use- 
less labour  of  tlie  generator,  the  coal  waale,  tho  (langer  to 
life  and  property,  all  those  fiiults  which  follow  in  the  waka 
of  such  weak  insulation,  cert.'unly  confer  no  honour  on  an 
eooitoray  which  persists  in  using  an  instrument  that  can 
virtually  do  no  more  than  show  up  a  dead  ground. 

Xor  18  it  any  better  as  a  method  of  tCJ^ting  the  insulation 
of  fields  and  armatures.  It  is  far  more  potent  for  mischief 
tlian  is  generally  .suspected,  for  the  spark  generated  is  of 
very  high  tension,  and  is  i|iitto  likely  to  cut  across  and  open 
tho  way  for  a  short  circuit  when  next  the  machine  is  used  by 
weakening  the  insulation.  And,  again,  the  magneto  being 
the  aole  dependance  of  the  station,  the  services  of  an  exjiort 
arc  far  more  often  required  than  they  otherwite  would  be, 
while  tho  vexatious  delay,  the  annoyance,  and,  uftvrwani, 
the  bill,  which  seems  outnif;eous,  cannot  be  placed  to  the 
credit  of  the  economy  account.  Yet  the  magneto  Boeou 
almost  as  pei'sisteiit  and  hereditary  as  John  Calvin  believed 
original  sin  to  be. 

The  dynam&man  and  the  engineer,  wh&n  these  are  two, 
ai-e  often  refused,  on  the  score  of  expense,  the  most  reason- 
able demands.  A  case  which  »trucK  me  quite  forcibly  I 
may  lUEintioii  to  illustiittomy  meitiiing.  The  attendant  at  a 
plant  found  tliat  a  portion  of  the  papor  driving  pulley  waa 
becoming  loosened,  and  that  in  order  to  restore  it  to  its 
normal  condition  he  needed  a  ]ieculiar  form  of  wrench.  The 
manager  was  notified,  but  refused  to  allow  the  purchase, 
although  tho  sum  reciuired  was  but  a  few  cents.  He  said 
the  company'  oould  not  afibrd  it,  and  the  engineer  must  get 
along  the  best  he  could.  He  did  tho  beet  ho  could,  and  so 
did  the  pulley.  It  wont  to  jiiocca.  Tho  dynamo  bolt  went 
into  tbe  engine  governor  gearing,  and  the  entire  plant  bad 
a  three  dave'  vacation,  llie  lost  time,  rebated,  and  repair 
bills  woula  have  paid  for  aeveral  bushels  of  such  wreitche* 
as  wore  needed  to  i-cpair  the  pulley.  There  are  other  mud 
many  simple  but  iiec«Bsary  apjturtenaueOG  uf  use  and  con- 
venience too  often  refused  on  the  score  of  ecoaomy  whioh 
repay  tbe  original  inveelnxent  many  times  over  during  their 
existence. 

Coupling  up  higb-potontiat  dynamos  in  series  to  save 
wire  is  doiibtiul  economy,  to  say  the  toast,     Insnlatio'*  '' 
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Bobject  to  dunof^  from  within  as  well  aa  from  without,  und 
two  linos  of  30  lamps  each  will  last  longer  and  pay 
betl«r  than  one  with  00  lamps  run  by  two  30-ligbt  dynamos 
in  Mriei. 

Whan  renewing,  the  belting  of  a  plant  ta  aometimes  a 
matter  of  considerable  anxiety  ;  ucouionally  the  deaira  to 
gee  a  few  more  days'  servioo  out  of  an  old  one  involves 
poseihilitiefi  which  may  be  exti-omely  hazardous.  Tbo 
chances,  in  caae  of  a  br^k,  of  the  belt  becoming  [lUyfid  and 
familiar,  always  sn^ierta  to  mo  that  belts  are  like  oil  [Hiint- 
ings— made  to  looli  at,  not  to  nmoll  of.  Vot  many  a  belt 
haa  been  thrown  nway  aa  uaelosii  iKcaiisc  of  its  having 
become  acGiden tally  gra&sed  tn  that  extent  that  it  I'efnsod 
to  hug  the  pnllc}**.  Tbin  may  be  remedied  by  covering  the 
driving  puUoy  with  a  Ifuthor  Umd,  the  width  of  it£  face, 
fastened  on  with  count«r-sunk  bolta.  In  a  couparativelv 
sbort  time  the  belt,  provided  it  ii  noc  agnin  grvLiied,  will, 
by  a  oentriiugal  fonw  and  orapoi-ation,  rid  itsolf  of  the  oil 
and  wear  to  a  good  old  age. 

1'here  is  excellent  e<:onomy  in  the  encouraconient  of  the 
expert  and  hix  auistanta,  who  ai-e,  when  worthy,  the  i>rtme 
support  and  king-bolt  of  tho  biieinesi.  The  honni  of  such 
an  employ^  are  almost  undctiued — undeliiiable.  He  is, 
perhaps,  taxed  beyond  his  enduranoe,  and  many  such  a 
man  has  been  lost  to  his  employer  tbroiigli  ntteinptod 
economy  in  riding  a  froo  home  too  hard.  It  ta,  however, 
no  trouble  to  supply  the  place  of  one  who  desires  to  leave 
a  situation.  The  woods  are  fnll  of  electrical  shoddy,  and 
there  ai-e  plenty  of  men  who  claim  the  title  of  electrical 
eogiiieflts,  &nd  sport  ».  Ciinl  showing  thorn  to  be  both 
mOMUtoieal  and  cloctricul  axporta.  Thoy  gonorully  hiwo  n 
pbujlH-they  call  it  a  poaition— where  ^  plant  is  run  on  an 
assumed  Menomical  basis.  Usiudly  theiie  <lo  not  butt  longer 
than  to  have  made  tbemwivcs  undttly  oxiwnsive  to  their 
employers. 

(To  /w  fondtutrd.) 


ALTERNATE-CURRENT  MOTORS. 


Of  the  making  of  pat«nt8  there  ii  n»  end,  &ud  fov  aro  worthy 
of  vMord.  Ouy  rule  is  not  to  noti>cc  apecifioiktiona  of  twitont«, 
but  to  w«it  till  tho  injwhino  i«  actuaJly  befuro  us.  Vt>t  there  nre 
exceptions  to  tho  nilc.  and  ono  eseoption  is  to  bo  foiui'l  in  tho 
PAt«nt  Nd.  3,4S4,  1889,  granteiL  to  Mr.  Swinbunut.  DuKUMin^ 
not  long  sinco  with  Air.  Swinbunio  tlio  value  of  t]i«  varifUH 
nlt«niato- current  motors  d««oribed  during  tho  pMt  two  or  tlirav 
jtMni  u  Bulvini;  the  great  problem,  w«  w«re  given  to  undecat*ncl 
that  Mr.  Swinbumolia'i  attoniptcd  tho  problem,  and  tho  pat«nl 
described  \>j  tbi*  apocificnti'in  t«  tb*  result.  Tho  vaIoo  of  Mr. 
Swinbumv'i  witV  niu(t  l>o  dct^rminod  h«rokft«r,  the  direction 
tu  which  hi!  hM  boeii  workinj;  tuny  bo  indioslod  ii'/w.  Thi«  will 
beat  be  done  in  the  w>.'rda  of  lh«  spocificatiuu.  31r.  Swinbiuiii' 
says: 

To  avwd  load  uf  brusliui  iii  dynamva  and  louturs,  and  Ihu 
Gonsoqa«nt  back  amiwre-tunis,  I  om  rereraingmagneU. 

A  tort  of  sulisidiarr  nrmaluro  oon  ooostltiog  of  a  ring  "( 
wircaordiaca  ia  placvd  inaidc  tbo  aN)ii«cition<  to  tb*  cuuiinu- 
tator,  «u  tliat  the  oouimuUttur  couoeotions  lie  on  Ita  oubur  aur- 
hoet  or  in  grooves  nuUsd  out  of  the  di«ca.  A  little  tiold-mMnet 
is  arrangod  s<i  that  tho  cotinoctions  o(.<mu  under  it,  ao  aa  to  nav« 
the  tioccsMkry  K.R[.F.  induced  nt  tho  right  time  or  pWe.  Wlivu 
tbe  cunnt'ctiiiii*  \w.  on  the  otitaido  uf  tlte  rovutaini;  itritijUuTu 
ouni  they  aro  luwle  verj'  thin,  ao  that  the  lovcmng  Gold- 
maMiata  ma]r  have  their  ixjlc-picooa  brooEht  oloeo  ti>  the  intn 
of  the  levening  amuturo.  As  os«h  uf  tlio  eonnocttons  has  ii 
oummt  for  only  a  very  short  timo  each  half  njvohitiun,  thv 
beatimc  ia  itwpiireciable.  The  reversing  magnat  is  wound  in 
seriM  nitli  cbo  tnain  circuit,  and  nu>j  be  mounted  on  tho  bud- 
plaUi  or  tixod  Ui  tho  bearings  in  anv  convaoiont  way.  Thu 
revorsing  manieta  nmy  I>«  moved  with  tliv  brushoa  to  reguUto 
bhed)mnmo.  If  t)iettyiintiii>  in  large  il  niny  Iki  nwdo  to  give  exu- 
ltant K.M.F.  aaa  Kcnoralor,  urooiutant  speed  aa  n  motor  when 
thunl-wuuad  \tj  K'ving  the  bniahes  and  roveraing  rongnet  the 
raanisite  negativa  or  p'Mitive  lim). 

Attetnatin^-ctuTotit  oiuhini,  m  at.  proiwiit  deaigned,  are  wther 
spsoial  machines  or  inadiinoa  resembling  alteraaung-current 
tfamamos.  Hy  inwnlititi  rufera  to  the  latter  claia.  At  present 
t£e  usiis]  way  of  utiliaiiif;  t>uch  inachlnee  aa  moton  is  to  dosit^ 
them  so  that  tboy  are  kept  in  stop  with  the  genentoTS  by  their 
self-induction,  or,  lui  t  i>n-ftT  to  uxpUin  it,  by  their  own  itii 
■saiated  ami«Uiro  rvacctoTis,  which  isa  wasteful  way  of  working; 
Meaiue  the  msxiiaum  aruiature  ourront  and  bock  K.M.t'. 
are  not  at  the  a>ino  tiinea.  Acoatding  hi  my  inicntiuu  mi 
ulUitiiniitiguiirrcui  uioUir  ii  itesigned  so  tJiat  at  any  iiisUint 
ita  (hkI  b,M.F.  ia  jum  I  «  tlimi  tho  E.U.F.  oa  ita  terminals 


by  enough  to  cause  the  armature  current  ne«ded  to  give 
the  nowor.  At  no  load  such  a  motor  should  give  a  back  E.M.>'. 
wbi<o  Mtiny  instant  ia  abaest  extctiv  equal  to  the  UrmtriAt 
K.M.F.  At  full  load  the  field  is  weaKenod  enough  t^j  lot  tli« 
n*^o<<BmTy  current  pass,  so  thnt  tho  motor  does  net  need  to  lag 
much  and  weakon  ita  field  by  the  reaction  of  ita  atmaluro 
eurront. 

\  produce  this  effect  in  seveml  ways.  According  to  one 
iiiuttiod  the  motor  is  Mlf-oicJting.  The  lield-magneta  ate 
excited  from  n  commutator  in  connection  with  a  apoeial  arma- 
turu  circuit,  or  on  Ktarting  with  tho  main  circuit.  Aft«r  tbo 
moUrr  ia  started  I  prefer  to  excite  it  from  a  special  armature 
circuit.  To  avoid  apnrking  il  i*  noiiu'ttiiivB  itdviaable  to  have 
tw^i  exciting  anuuture  circuits  and  two  oouimutatots.  Two  lioM- 
magnot  vircuita  are  then  arranged  eo  that  Che  atternating  cur- 
rents produc«d  in  thoni  diScr  in  phase  by  a  quarter  of  a  pcriiHl. 
A  closed  coil  may  also  be  wound  on  oach  of  the  livid.  ri(^c4«  >w 
as  to  pruTont  any  pcrooptiblo  fluctuation  of  the  oxcitutiou.  In 
most  oases  this  ia  not  necessary.  This  method  of  excitation  may 
bo  used  either  for  alternating  geuexaton  or  motors. 

Ill  the  case  of  a  motor  the  esciting  oircuita  aro  so  arranged 
thiiLat  no  load  the  field  excitation  gives  a  back  RU.F.  appcoxi- 
luatoly  equal  to  theG.M.F.  in  tho  mains.  If  it  bus  veij  nearly 
the  MDie  bitck  B.M.F.  tho  motor  nt  no  lontl  bccomea  cophasedV 
synchronised  and  tnkco  juitt  cmxi^h  current  to  drive  It  and  ifive 

|>nwer  for  cxoitnlioii.  It  is  heat  to  atluw  a  inarein  so  that  the 
iiM-k  Fj.M.F.  iaa  little  le»s  Llinu  the  main  K.M.F.  1*ho  motor 
tlitti  loads  a  little  at  no  load.  Thia  alight  tend  allows  a  small 
ariiialtire  current  to  pnaa,  which  atrcogthoas  tlie  fiuld  by  roncti<iu> 
Tbia  increaaoa  the  excitation,  as  the  exciting  ooila  hi  the  oruia- 
tiiro  oome  under  the  hilluenoe  of  the  same  pole-t^cs.  Tbia 
inor oases  r.he  back  K.M.F.,  ai*  that  neither  tbo  lead  nor  the 
armature  current  becomes  exoeuive.  If  Con  much  margin  is 
idluwod,  the  motor  will  load  too  mnch,  and  will  lake  a  large 
curroiit  at  no  lead,  which  iswutcful. 

Whoa  load  ia  put  ou,  the  mot^r  bi^ins  to  Uk.  The  armature 
currvnl  then  roacia  on  Iho  liehl*  and  weakeiis  thoni;  this 
weakens  the  6iild  excitation,  aa  the  exci'-in^  <.'<itl(t  are  influenced 
by  ttie  same  Beld'Uingnets,  and  the  field  can  thus  ho  wonkened 
enough  without  much  lug.  The  Held  excitation  sliuuld  hn  ut 
designed  that  tbu  iron  is  nut  highly  magnetised.  On  the  otlier 
hand.  it  must  not  bo  loo  sunsitjvo. 

Tlioiiub  in  my  pnirisimial  »|>ucificalJii»  I  pmiKised  to  use  a 
■luublti  livid  circuit,  aa  Just  described,  I  now  prefer  to  use  a 
iiiiiglo  field  circuit  connected  with  the  double  armature  exciting 
(ii'cuit.  The  two  aniiAture  circuits  are  then  coupled  up  to  a 
» I ni mutator  as  in  an  (irdinary  closed  er  open  armntitra  circuit 
xliroct-cnrront  machine.  The  field  exatatiun  ia  then  still 
utrtwtwl  by  tho  main  armature  current's  reaction  on  the  field- 
iiiiLuiieU. 

Tho  tield  oicitatien  may  be  lesseucd  more  directly  nt  full 
tiuid  by  jMaiiiig  the  iiiniii  current  of  the  motiir  n.uiid  tliu  Hold- 
magnets  aftor  cumin utation.  TliU  ikminxomviit  can  be  emxiloyvd 
when  the  miiobliia  fa  soparatoly  iixL'itv<r.  This  main  nr  series 
ilemiu^iiettsiiig  current  may  be  taken  round  the  fleld-magneta  of 
ihv  u\c\iut,  instead  of  rtkuiid  the  altemstar  field-mngneta,  but 
I  ]>n>fer  bo  act  uii  tho  allvraator  mnanets. 

All  t.liaso  moUbuds  dupond  forthuir  final  adjustmvnt  on  the 
I.^^int^  iif  tho  motor  u  the  load  iucreusua,  but  insloail  uf  being 
iMii.iidemble  the  lag  is  small,  beosuae  the  current-turns  round 
■lie  tieldmngneta  aro  fever  at  full  loads  than  at  liiibt  loads. 

.Ah  tho  problem  of  running  alternators  in  parulel  aa  genera- 
liim  in  jikin  to  that  of  ninntng  thern  ns  metora  »ir  pamllel  supply 
drviiils,  machines  niad»  iiccunling  ti>  my  invention  are  suitable 
fi T  piunllel  rniniing  genoraiora.  For  inilanco,  if  two  ur  more 
aolf  exi^il  ing  nltematon  of  the  kind  described  are  in  parallel, 
and  one  fiilla  behind,  nr  lags  a  little,  ita  field  is  at  once  weakoiie<l 
in  a  much  grentor  degree  Uian  it  would  be  if  the  amperv-tums 
oil  it  reniaiiiuil  oiiHtant. 

If  Utc  RKitors  witli  bivckward  mains  or  demagootiaang  field 
oircuiiB  in  *eries  with  the  nmiaturo  are  wrnA  as  generators.,  the 
diroatioTi  of  the  main  currents  ia  reversed,  and  they  become 
CO m{Hi«nd- wound  aitematingcnrront  dynamr«;  and  thoy  may 
he  ootiplod  up  to  run  in  pnridlel,  like  direct- current  compound- 
wound  goneraton. 

To  tvut  an  alternating  motor  I  use  .  .  .  starting  by  oonnacC- 
ing  biktteries  with  the  dinsot- ourront  exciter;  startinQ  by  turn* 
iiif,'  the  alternating  current  into  the  exciter,  which  has,  pre^^ 
fdt»bly  in  this  ease,  laminated  magnets;  or  starting  br 
connecting  the  armature  and  Held-msgneta  of  the  motoc-  with 
the  alternating  eurreet. 

The  method  1  prefer  is  to  shift  the  brushes  of  the  series 
circuit  on  KtArting,  and  to  turn  on  the  altertialing  current 
gtmduntly.  The  nruahoa  are  shifted  back  to  their  nennal 
position  when  the  motor  haa  ihttained  ita  nenual  speed. 

When  there  is  no  aeries  circuit,  and  there  are  two  amatoro 
exciting  circuits  and  two  field  oirouita  to  correspond,  the  motor 
may  be  sinrled  by  putting  onv  li«ld  circuit  with  ita  commutatiir 
in  series  witji  tbo  unmaure  circuit,  and  passing  the  main 
nltemattng  cumiit  through.  Wbeii  syncliroaitm  is  attained 
the  eonneotious  are  altered.  The  necessary  vooneotioiii 
for   suob   alterations  are    mure  vassly  amuiged  in  ooaohiiKM 
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in  which   the   fleld-inagneU  reTotre,   whjk    the  &ntuiture  is 
tfktiormir. 

A  apecuU  ouinmutntor  nuiy  b«  uted  for  iUrtJog  uulj*,  m  (he 
simrking  u  rath«r  dostructive  h«foro  synchroiUBin  is  attained. 
Bevimdaiy  ooll*  «n  ni(«t  oonruntcnt  fvr  stArlitig  I;u:ge  motors, 
in  mIiIcIi  i1i«  tp«rliiiif[  in  mimt  Mriuu*  when  sUrtwl  with  an 
ftlWrnAUiig  curruiit.  SocondHiy  calk  iiiny  Ih^  arun\  tu  utnn  i 
■oU-exciUug  motor.  es|>eGUIly  when  two  Krniaturu  cirouits  witl 
oa«  field  circuit  itre  oaed.  The  oelk  ue  uMd  to  bring  ^«  niuUrr 
ap  U>  (peed,  or  «  little  aborc  Bpoed  :  the  altcn»t.iiig  current  U 
Uutn  switched  un  Uintiiuli  n  rMifltjini^.  The  oolb  tuny  he 
vharyod  MKHin  two  in  |nnulpj.  with  n  rt^EJtUitKiG  in  circuit,  but 
tboiuil  nut  Ih)  lutt  oil  whuii  the  inoUir  him  «  Imul.  na  they  would 
inEorfere  with  the  vi^rialiini  ul  th«  Geld  vxcilntiuii. 

DiM'iapnnM  or  nir.  DitAwtNiw. 
Nine  ligurua  iltaxtmts  tliv  specifiaitidn.     It  will  uut  ho  iiucvb- 


Pii).  L 

vuy  for  uti  tii  dvc  the  whole,  /or  in  hit  iMi^r  befi>r«  the  IiuitiLu- 
tion  Hr.  Swiuhunau  hiu  inrdr  rvfcrnx]  U>  iho  wurk  embodied 
in  thia  specUioition.  Thus  Fics.  1  and  2  hcri;  given  itrv  givci] 
H  Fip.  12  nod  13  ill  Uie  i«r'«[",  riilr  p.  155.  Pohrujirj-  21»t,  i»nd 
ythor  fif^nira  iu  the  papisr  fixphiin  inure  fully  tht!  iiy«t«iii.  The 
Uluattstions  herewith  yiven  nre  nuinhareJ  nn  iji  tlio  jiulcnt 
sifeoifii:«ti<fn.  Fw.  3  nnd  4  are  diii((niUJii  shuwiiiy  llio  cdiuiiiuIa- 
tar  aectiona  fLnif  coiiriL^cttoiM  of  Hlteniating-currcnt  u)uU>n. 
F  i*  ■  ring  iinunturo.     Fcrr  tho  wVo  of  simplicity  n  two- pole 
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Km.  2. 

UMhiue  ia  takan,  thuuuli  in  |irnctii:«  it  u  hotter  to  have  six  or 
moTiB,  lo  that  the  apeed  ia  ti'>i  tiHi  iinmt.  H  H  ara  the  Active 
cutia  tir  mail)  coils  of  the  iiiAoliiue.  Tlicy  are  oonaMtad  to  ool- 
hwtiniE  riiiga  a«  usiuil,  whioh  are  not  shown  in  the  dinftruna. 
L  I,  1,  I  are  the  oxcitiiig  oils  of  the  armature.  In  Pig.  3, 
two  oomuutatora  are  shown,  imo  within  the  other:  they  are 
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actunlly  inount»d  on  a  hob,  side  hy  aide,  and  are  of  tho  lamu 
diameter.  The  eoiiniKtiona  arc  miid»,  as  in  many  arc  tna^hines, 
by  oonuoctiuK  the  |>aint  "f  bruslK-4  in  piLmll«l.  The  insulating 
*|M«e«  Biay  theii  be  ti\iul«  Ur]{0.  to  that  each  (oil  is  cut  out  nf 
ctrcuit  foratitno,  when  it  is  Kiving  littlv  ur  au  E.  M.I*.  The 
hnishes  and  pairs  of  coila  nuy  uc  contiuctvd  in  series,  as  showii 
ill  Fig.  3.    In  that  caso  tJie  iusulatiutf  gap  is  sroalt,  so  that  there 


is  always  a  circuit  through  each  coutmuCator.  Insulating  sec- 
tions may.  oven  in  this  case,  be  used  to  cut  the  coils  out  of 
circuit  wiion  not  active,  but  ihcy  must,  of  course,  bo  connected 
iicniss.  The  opposite  coils  aru  ahiiwn  cmiiiccted  in  pnrallvl ; 
ihuv  may  Iw  doupltsil  iu  aeries.  The  bnuhua  arc  in  connection 
with  the  field -iiiaKi lets  by  the  leads,  K  L.  If  the  aniialure  ia 
HLnttonary  and  the  tluld  rot&lea  the  brushes  are  connoct«d  to  the 
aruiAtnre  coils,  and  the  aeotiona  of  the  commutator  to  the  field 
circuit. 


^ 


Pio.  4. 

Iu  Fiu.  4  the  uxdting  coils  are  connccked  up  aa  in  a  Gmmine 
ring.  I'hia  airangcmcnt  demands  four  bruHhes  and  two 
Kectioni  when  the  armatura  is  stationary  and  tli^i  l^elil  rotates. 
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Fio,  5. 

Pig.  S  iaa  dia](Tam  of  tho  cicitintc  armature  ctnla  u)  atnachtne 
wliciM'  arumtiire  is  made  of  flat  strip  without  an  inin  nire. 
The  artiiL  hn.^i  ithown  the  main  cuila.  11  II.  and  pulo-piocos, 
N  S  N,  with  narallet  sides,  instead  of  nidinl.  for  the  «nl«;  of 
uraplicity.  The  main  amintura  coils  are  nhoirn  as  dotted  flat 
«Tal  polls.  H  H.  Tlieyare  ounnected  to  collectitm  rinses  in  the 
iiruilI  wny,  and  the  cniiiiectioiis  are  not  shown.  Inside  the  main 
txiila.  in  the  a|woe  nt  presaut  generally  left  TMaui,  are  pain  of 
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Fin.  6. 

eioiting  cMla  shown  as  full  lines,  1 1.     These  coils  are  m-t 
clearly  dialinguiahed  in  Fig.  6,  where  tJie    luain  coils,  H  Eij 
are  omitted.       N  S  N   are  diaonmmatu:   miirusentatious  t» 
the  ]>ol«-pioooa  in  Figs.  &  and  6.    The  arrows  on  tlie  pola-c 
show  the  direotioti  thi-y  induoe  a  current  when  a  oonanct 
passes  frem  light  to  left.     The  arrows  in  tJ)u  coil  cireuits  stu 
ihu  dii«ctiun  of  tlw  induoed  escttinj(  eummta. 
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In  Fig.  S  two  psir  of  ooib  Bie  ahovn.  Each  pair  is  coiuiectvd 
in  mHm.  1,  2,  ira  the  onds  of  one  pair,  aad  3,  4  the  endii  nt 
Iho  othsr  pair.  In  an  noUta]  niaehiRe,  inat«ad  of  twu  {uira  tliera 
are  twr>  aoU  nf  oorroapondingl;  ntuntfid  coils,  coupled,  prefer- 
ably, in  aoriM.  Bolow  the  magraniB  uf  tbo  coils  in  Kijji.  6,  6 
a»  diagnunaof  the  oommtitator soctiona,  atul  Lli«  hruHhva,  which 
are  oonnected  with  the  field-magnal  circuit.  Thu  imnibur*  on 
the  oonamuUitor  aectiniM  ihov  whioh  ends  uf  the  ooila,  I  1,  an 
connected  U-i  thorn.  In  Fig.  5  eitch  set  of  activo  coUa  ia  in 
circuit  when  it  haa  an  E.M.F.  induced  in  it,  the  other  set  being 
out  of  circuit  Fig.  6  ia  analogous,  roughly,  to  Fig.  9.  There 
tn  two  oommutatun  and  two  pnir  of  brusnoa,  and  the  aets  of 
fioila  are  in  aeriee.  For  itnrttng  the  motor  the  bruahos  are 
ahilled  to  the  dotted  poaitiotia,  anil  the  niiin  current  is  passed 
througli  both  the  fiela  and  aTinature  drouit,  and  when  spcod  ia 
attained  the  connoetioos  ar«  altered. 

Fig.  Sisinlingrainnuitio  view  of  n  dynamo  or  motor  according 
to  my  iuvoutivii.    jj  is  the  collector  for  tb«  mam  armaturo  cur- 


it 


Flu.  a. 

10  ooinuiutAtor  in  series  with  thu  nriuKture  circuit  for 
_  the  tiold  in  tho  caac  of  a  moU)r,  niiJ  strentftheutiig 
ill  the  ouM  of  a  dytuuno,  j  y  am  the  terminals  of  the  main  or 
a«rica  field  coila,  r  ia  tliu  cumniutntor  in  connection  with  the 
arnmturu  exciting  coila,  for  excitini;  tho  livkl-nmuitieta,  and  :  ; 
are  lliu  temtinala  of  the  field  drcuib  cuiinecUnl  tii  it.  Tt»  iitjirL 
the  machine  as  a  motor  the  faroshea  of  the  series  circuit  ara 
shifted  Hv  that  the  eeriee  win}  magnetiaee  instead  aS  deniag- 
nctisinx.  Tho  main  curntnl  is  thm  turned  «in  through  a  safety 
rciistanue.     When  the  iiuichinv  has  rtiaoliMl  its  Donnal  speod 
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Fig.  8. 

the  bruahiM  ara  shifted  to  tliuir  [iniiw  jxiaition,  and  tho  load  is 
|nit  on. 

Fi]i[.  6  is  a  ilinurHninintii?  view  of  a  s«]i»Tutoly  excited  altcr- 
DAtinj;  motor,  with  •c«oiKlanr  cells  f'.ir  stttrtinj;  it  by  their  action 
on  the  exciter  ;  jf  is  the  orainarjr  ring  collector  for  thp  main 
armature  eurrent ;  o  is  the  oonitoutj%h»r  for  r^^ifying  tho  main 
arrnature  current  before  it  is  passed  round  chnflddH  to  dcmagn^- 
tiao  th«m  ;  r  ■/  are  tenninab  oooneeted  with  the  main,  aoriva, 
or  demaunetiting  circuit  round  the  field  nuj^iets,  and  with  the 
bruabee  bearing  on  the  «om mutator,  rj.  The  exoiler  is  shown 
to  tile  left  L  IB  one  polo-piooo,  M  one  shunt  liel<t-o<.<il,  and  N 
the  commutator.     Ther«  is  no  soriea-winding  on  thv  cicir«r. 


0  is  N  secondary  battery,  which  is  in  shunt  to  tJie  exciter  whan 
th<3  annatiiri<  of  tho  eloctromagnutiu  cut-nut,  ji,  is  held  on.  If 
thv  motor  in  running  at  its  nortnul  speed  the  excitor  dtargee 
tht.'  tmttoritii  when  tho  nrmature  of  the  out-out,  «,  is  held 
tin.  and  alio  eifitea  the  fidd-msgneta  of  the  alternator, 
as  the  bmahea  of  the  exciter  are  connected  with  1 1,  which 
are  tho  totminals  of  the  exciting  coils  nf  tho  Hold-miignvts 
of  the  altomator.  To  start  thonintortho  switchc*.  f  and  jk,  ara 
nponcd,  .)  hotngalready  opon,  and  thn  armntiire  nf  the  cutout, 
1,  is  h«]d  on.  The  soooDoary  Wttciy  th«n  diaohar^eaby  three 
paths  in  pAnvUel,  namely  (1)  tho  nruaturo  of  theexciter,  chroiif;h 
the  resistance  in  shunt  U>  /,  by  the  cummutator,  N,  of  the 
exciter,  andtbroufrhthecut-outnthgnet,  I ;  {2]theshunt  coils  of  tho 
exciter,  through  Uie  reaistaace  in  shunt  to  w ;  and  (S)  through 
the  main  oxciti]ur  ooils  of  the  main  ntacKine  oonoecbud  with  the 
terminals,  :t.  Tho  roaistonoe  in  shunt  to  f  is  to  prereat  mi 
oxcoisivc  nrmotorc  turront  whun  tho  colU  arc  awitched  on  while 
tho  oiachiiiu  la  Dtill  at  rost.  Tho  exciter  then  acts  aa  a  motor, 
and  starts  and  drives  the  whole  inoohino.  As  soon  as  a  fair 
a]ioud  is  iitUiticd  the  switch  (  ia  dosed,  so  th&t  the  whole 
pireatiure  of  the  cells  is  on  the  exciter  annaiuro.  Tbo 
resiatanco  in  tho  exciter's  Gold  weakens  it,  ao  that  ns  n 
motor  it  guos  faster,  and  a  speed  somewhat  nbovo  the 
normal  is  attainablo  if  donred.  When  nunnal  spaed  is 
attAined,  J  in  ctDsod,  and  tlie  larKO  machine  beeina  to  nei  as  a 
motor,  ip  is  lh<^n  closed  and  tho  fiolil  of  tJte  excdter  ia 
strengthened  m  that  it  Ijucoinea  a  dyuaiuo.  At  tho  instant  of 
rereranl  of  current  through  g  the  anualuro  of  tho  cut-out  falls 
off,  but  in  drawn  on  ngion  hy  the  current,  pawing  through  s  to 
the  upper  t4^nninnl,  ;,  "f  the  main  ficld-mngncCa.  The  exciter 
gradunlty  ohancoi  up  tho  oclls  ngiiin,  To  stop  the  moLiir,  •!  is 
oi>one<l.  The  s|>tHMl  thtm  falls  sliiftiLly  sii  that  the  coila  can 
drive  the  exciter  .■»a  a  motor  ngnln,  but  the  i-eduction  of  tho 
current  thniu^h  a  releasee  the  armature  of  the  cnC-out  and  dis- 
connects tho  cells. 


LEGAL    INTELLIGENCE. 


THE  BRIGHTON  ACCIDENT. 

On  Thiirsdny,  at  thv  Shsrill^i)'  Court  for  tbu  Oouaty  of  London,  held 
>t  till' Court  Htiute,  Red  Lion-af|nare,  UolborD.  Wore  Mr.  Uodet- 
SherllV  HursliBll  and  a  jury,  tho  case  of  Garaiar]  v.  Thu  Brijjiiton  and 
Hovo  KlDi-trii!  Li|{Iit  Company  came  on  fur  huaring. 

Il  w»*  ail  ai-iioii  leiuitlwl  from  the  Hich  Court  of  Jniiic*  for  tlm 
o-uRitiiiiciiL  of  lUtnut^un,  in  nliiah  Riuina  Oarman,  <»{  7,  Rugby. |diti;r. 
KfiiiptowQ,  IJrifllitoD,  sued  the  dcfoodant  compttU]'  to  iccorcr  £1,000 
as  (laios^  lor  the  low  of  )iar  huabaod,  who  was  killad  bj  s  shook 
from  Otoe  of  tbcir  electric  wires. 

Mr.  C.  Clhspmatt  snd  Mr.  HiggioH  wsrc  connwl  apposring  on  bshair 
of  thii  i>laint]tT.  and  Mr.  Tiko  and  Mr.  Ruegg  ropr«eented  the 
dnfonilaDts. 

In  oponicig  tho  case,  tho  losrncd  counHel  uld  that  the  dtafen- 
clont  uuBjiany  worn  lightioe  a  portion  of  BriKhtau  by  iiiasns  of 
tho  eWtiic  li|tht,  aud  lu  conM'juiuiM  «u«  oE  their  wires  was 
hnng  aret  tho  prwroison  of  Mnwrs,  Abl^  and  BalletC,  brewsra. 
The  pIsintilTshusbsni),  Tlinmivi  Kill  Garmsn,  was  employiil  there  an 
so  engineer  and  ni^ht  niitiiLiiiaii.  Ou  itiu  iiiglit  oftheMtb  of  July, 
i88d,  he  was  euga^ed  iu  llic  Utter  catwirity,  having  aa  a  {loriion  of 
hin  duty  10  aiteud  to  a  vst  on  thu  top  iiftlip  Uuildini;,  nrer  whidi  was 
hmig  au  cloctric  wire.  Tluit  wire,  it.  wax  adinittnl  nn  tlin  part  of  tlie 
dtfi'DJant  oonipaoy,  wai  nrj-lif^iitlv  huas  in  a  drooping  condi- 
tion, and  the  daaeased,  in  attJ^nding  to  the  vat  in  ipiMtfea, 
iiL'L-iiltutally  toiietied  Uiu  wire.  I'lio  renult  ws»  tlist  tha  un- 
FurtiuisLU'  iiiau  wu  killed  uu  tlie  atiot  by  tlm  currant  fly  tfac 
ikrciidsiiU'  uvdiuTniX)  tliu  platnlifT  nul  Imcn  do|irivnil  of  a  hus- 
iiuud,  who  hod  loft  aix  cliildrfii,  tlie  nldnat  nf  whom  was  only 
<.'if;lit  years  of  a;:o.  At  tbo  time  of  tho  aocidont  thoro  was  a  shild 
unborn,  but  &t  titc  prc<*ont  tiiiie  it  wu  jimt  ninn  wovkn  old.  Decoasad 
was  a  steady  workman  and  hualuuid  anil  touvivoil  2Sh.  per  wmik.  Ha 
(ihu  learned  coiitiw.ltiiMkml  Chi' jury  ixit  to  swsnl  tho  wiilewdsiiugeB 
iliat  tmnld  bring  bor  in  an  imlniMirdont  income  for  lilt,  but  to  swsid 
(■>  lici  und  chililreu  a  lair  and  rea4on»Me  Hurii  Itiat  would  eonipoossie 
thcni  for  tho  loss  thiy  had  aiietained. 

'i'ht  idaintiirwssMlleJ.sDd  bora  unt  the  u[>tnluKfltat«iuEnt,  while, 
ID  CTOH-vxamiiiatiou,  ilio  luwl  that  her  hviHbVad  at  tlio  lini«  ot  hi* 
drath  wtii  32  yrara  of  a({n.  Out  of  hU  earningH  he  gavu  witness  SOs. 
with  whiirn  tnkeop  Oio  fsmily. 

Dr.  Lowe  deiKiwd  that  ho  eouductvd  tho  )Mwt-iiii>rtcui  examination 
on  Lhi;  dcccatodit  body,  lie  wu  aetoiiiihud  liy  thu  hualthy  ooDdllion 
ot  the  man,  who  had  evidently  Iwoa  nLriiolt  hy  a  uim  cuutAiithig  over 
2,000  vott4  of  I'loctnt-ilf .     Thin  was  tho  iuiiuodisto  tauvi  of  death. 

This  nvidonco  was  iobj^cted  to  l>y  Mr  Pike,  although  tht  deleadait 
coniguny  S'Iniitted  thai  the  wire  wan  fully  vlitrgod. 

An  srtusrv  [•ravnl  that  calcnUling  a  man  ■  Ufa  fruiii  fuauraiiee 
grounds,  at  llio  sgn  of  52,  and  a  weekly  wage  of  2&.,  the  amount 
would  hi>  jQl.OdO.  Iftr. 

Ur,  Plk*.  for  the  defondauta,  aail  that  it  nai  a  vury  niifnrtunalo 
Mvulxot  ifiT  the  poor  woniaa,  hot  the  jury  wuiuld  liavo  to  baliilb  all 
thoughts  of  tympathy  from  their  minda  and  render  jitstioe  to  Wth 
sid«a. 

The  Jury,  iFtvr  a  nhort  consultation,  returuod  a  vcrilict  for  tho 
gdaintiir,  and  awanlcil  £800  aa  coiiitioiiaation,  JCZOO  for  tho  widow,  and 
£100  for  osch  oliild. 

Jiidgmont  was  agovr  Ungty  notcreit  with  costs. 


COMPANIES'  MEETINGS. 


HEWCASTLB  DISTRICT  ELECTRIC  LIOHTING  COMPANT. 

Thd  ahmholderi  oC  thi*  C4cn]>atiy  ImIiI  tlicii  s«ooti<t  AnniiB!  mivt- 
iu  m  tho  19t)i  tnat,  a.t  Ibe  down  Hotel,  N«w«uib,  Ur.  J.  D. 
Kiibuni  oemunring  tha  chur.  Then  verc  i1m  |>reM>i:t  Sir  Benj«niin 
Browne,  tbe  lion.  C.  A.  Panuox.  Mr.  H.  C.  Harvty  (uon)]«iiy'a 
Mlidl<ir>.  Ur.  i.  B.  Sfuiiutun,  Ur.  V.  J.   Snou'lj&ll,  bqiI  J.  ratlanon 

Th«  (Mluwiag  [c|}ort  vriu  t«kcn  m  roiiJ  :  "  Did  Directors  havn  to 
r«Mrt  that  tbe  Com|)ftnj'«  t<ntr«l  ol<Ctiicity  supply  lUtioo  U  tiiiw  in 
(tail  workioR  culcr,  »ini  thut  up  to  Oi»  pr«Mnt  »rC  a>ti<l  iocimlmceul 
lain{il,  «qniTaleiil  to  8,100  lOc.p.  lightf,  have  1>Mn  MnnMlwl  ta  tho 
inaui of  thn  Compftiiy,  and  tb«  work  u  pri>i<e»)in(;  for  iwiti^biii^  on 
ftiTtliar  lAmpii,  cqnirdant  to  2,600  lO-c.]!.  lli;lit!L  ITIie  l)ira;iun 
MtieiTalo  tb>t  ia  ■  Tory  abort  time  tha  (JumpuDy  wilUikTc  vtiilkicnt 
btuineM  to  tek*  up  ail  tbe  tlaotrie  cumnt  wbicti  tlti-  incsL-nt  iihiii.  li 
eapaUo  of  mpplying.  Tho  lilelay  iu  rw«miix  tbe  liokfi  ol  TnJe 
liotDM  for  the  Company  lo  prM««<l  hu  bwu  got  ovtr  by  tlie  DirMton 
bei»f(  alilo  to  coma  to  a  private  arranf(>moiit.  It  U  an  yet  loo  early  Lo 
ElTCaaaoctmlAforaoaat  or  thi:  linanoial  nroafncta  of  the  Cainiiany, 
Mt  tba  Diieolora  bate  no  re&toii  U  alter  Iha  (avoiirable  ognnion  u  tn 
the  fttturo  of  llio  OoinjMny  that  limy  liaTc  alwiir*  hfiJ.  Sir  Itcnjaiiiiii 
Chapmau  Browne  mad  Mr.  Artbur  feimick  Wailc  arc  the  rctitliij; 
IKpertora,  and  oflEer  thamaalvea  for  tc-olMtion." 

T*»  OtuOrauui.  in  movfng  tba  MkpUm  of  the  r«|>OTt,  referrcl  to 
tlif  diin^^uiiy  ^hich  arow  in  eonae'iiwiiM  of  a  leehnjcal  errar  in  tho 
draft  boanl  ol  Tra^a  licam*  at  tlte  noment  that  Ilia  Umbm  abould 
have  been  bandeii  t<i  the  Company.  Alt«[  wailing  •avertl  wmIu  the 
Directors  raaolved  to  a|<ptTaI  to  tlip  Mayur  atnl  Corporation  for  leave  lo 
laT^««ii  their  nuiiM  [^uiiu^  tli<:n3i:i]ipLuf  Uie  lU'ruHe  fruiij  Uie  Board 
orTraile.  TlieCoiyoratJuacoiisidviatvlytjraiitTil  IlieCumpaiiy'f  r«-jue«t 
under  ecruln  oonduioiia,  aa  J  ev^ry  elfort  wa»  put  fftrth  br  all  Mnii«ot*d 
wiih  Lkn  wnrhiu^;  of  tli^Cempanylo  malcu  ui>  forloit  time.  In  older 
lo  iiiiiiimiw  thH  i!iciiuvciiiein.'e  lo  lliu  uuMiu,  lliroU(;li  the  lifting  of 
flag*  anii  crutsiiijp,  an  arrMineiivnnt  bad  iwoh  made  Iwtwaeu  tit*  Cow- 
paay  au>t  the  KeirvaKtIt  El^ctrip  Sii[)ply  ^^^  tlw  dirision  of  the  town 
Into  two  diatricta,  with  tho  exixptioa  of  tlin  (Juayaiile,  which  wu 
neutral  «niuid  or  oommon  to  liatd.  Ai  TCRardoi  jTHipocli,  bmiuem 
wat  noiiuiff  In  eCeadily.  Tho  iftlal  rmmlMr  o(  10-*-jv.  litDja  wlikh 
oouldlw  elSiGiently  connncUcI  with  Iha  Canipany'i*tAtionaaftt  [ituaoiit 
ronipleted  would  bt  about  9,000.  of  which  probably  not  more  thin 
6.000  or  7.000  would  lie  ■imnltaneimaly  in  naa.  tho*  Invinx  on« 

SBcratitiK  macbine  aoi'  bo'Vr  altraya  in  resorre.  Up  to  tbo  prraent 
t  Co-npaoy  lia4l  ro  iucc,^:il  with  their  main*  41  inatallatloiu, 
n[imciiting  fro.ii  3,000  to  4,000  KK.p.  latiijui,  and  orderi  lor 
eomnt  liaro  tioon  g^van  for  aliunt  l.GOO  or  3,Sw  moiv,  and  many 
otbera  were  In  n-ospeoi:.  It  wmiM  apjiear.  thetefort,  the  OtRnnany 
would  ibortly  haie  more  biuincu  ttian  it  conld  manage  without 
fncreasittg  ita  gaueratiuK  iiowtrr.  and  it  might  be  nocaaMirr  ore  long  to 
MDcnd  uioreoajiilal  to  make  itirli  iniTcan).  Hariug  ruftrrcd  Iu  the 
JDuii-ioiu*  proviMon  iiiadr  foi  fiiturr  rrr|uin;iii(iEitJ,  and  Dlistrvt^d  thai 
Um  Cvuapaay  I'ad  apALC  (or  gcBcrating  plant  A^ual  to  M^bt  i^r  ten 
Hniea  ita  proaent  prodiioti»o  p.iwcr,  liu  went  on  lo  »ay  that  the 
manwieg  director  (Hie  Hon.  (X  A.  I'anronJi)  had  wMnily  b«eii  aipari' 
DMOtiiig  with  act!  lighting  in  oonj  unci  ion  with  ihu  atlunutiufji'iirreut 
■yatem,  which  was  the  sy«t«ni  adopted  by  the  (Company.  SeTernl 
large  arc  lamn  had  been  eroLttd  and  been  roty  minTJuTtil,  acid  ilia 
Diltctoia  baJlered  tbev  would  be  abtt  to  uudcit^kc,  at  aa  eoily  lUte, 
uie  parUal  ligbttaa  of  tbe  atreets  of  U>m  <Jily,  caixicially  where 
briUtavt  mnininatiou  waa  deaired.  Alluding  to  the  iiiea  and 
dtmeada  for  aleotriotty,  b«  taid  ft  v-sa  to  the  iramwayi  tliat  they 
rouat  IlKt  torn  their  uxioua  atteotioa.  He  tDllaved  th«  iLirectora 
Oif  tbeae  would  nut  reniaiii  luug  In  the  backgrotind  when  a 
■afe  aiid  ecanomir-Al  iu'b«ma  Fur  electric  traclion  hail  been  indi 
oatcd  to  them,  t^in  yoar,  wbeti  ho  aaiioum-cd  tbe  iralii^y  introdvd 
to  bo  ptimiod  by  the  Dicoctoia  of  tlie  Coin[jaoy,  be  had  laid  thoro 
wju  no  iiittulion  !o  enter  into  any  inaane  competition  or  into  a  death- 
grapple  with  f|>B,  and  he  tbought  tbat  it  wenld  be  aome  time  r«t 
MMrt  elaetriHly  would  eia  in  chaapnnu  with  gat.  Ut  d«uied  iLtc 
tbaelaettic  li^cht  waa  mora  ilaagrtotu  tlian  other  light*,  aiilreinarksd 
tkat,  if  properly  ooDductod,  accidenta  were  very  rare.  In  B[iKlaii<l 
there  bad  boon  agnat  immunitr  fiom  accidoats,  and  thin  he  attriiiatr'l 
to  the  exlia  care  exenlaad  JD  ibaeo  matten  by  (be  Board  of  Trad*. 
Tbe  lif;bl  ae  auppUed  by  tbia  Company  baa  giTtn  great  aatiibetian  to 
itaooBiumcrs.  Not  one  aingta  hitcb  or  aeoidant  bad  taken  place,  and 
not  a  aiii);Ie  ooiuplalnt  bad  be«n  mad'e,  anil  they  had  everv  teaaoa  to 
beeilta  i>roudaiidaaliaUed  willithehiah  (|iialicy  of  itielisht  aup[:iied. 
Be  cooipliuKitited  Ur.  Panona  upon  hia  manageioeiit ;  tlxj  eOKiuevrs 
of  the  CbmiHiny,  Meaara.  Hunter  and  Bi|t8B  ;  and  alao  Hi.  Patteraon, 
tbe  aecretary.  Uo  wneludod  by  saying  that  altogether  ihe 
Direetora  fca<l  very  gnat  plaa«ara  in  atattng  that  thwy  wote 
Mrfeetly  aatbHtd  with  the  laiautilic  departntciit  of  tha 
Comiiany.  They  oould  not  vwy  well  yoc,  from  the  cipcri. 
tnce  I  hey  hail  had,  go  into  tbe  fiuaDcLal  proepect,  but  so  far  as 

titikqr  omild  aay.  and  w  far  ae  theic  experuooa  bad  ftoec,  they  had 
vmjnmoa  lobopo  forancooaa.    They  were  doingtheir  beat  io  erery 

kdtneiJea  to  tnereate  tbe  buaLneaa  of  the  Company  and  to  keen  down 
Tbey  boped  that  next  year,  whon  they  oaraa  befora  the 

'riiarabeldan  thtii,  to  lay  a  aatiafantory  re^rl  balore  them  and  to  bo 

r«bla  if  [maalbl»— tlU7  could  not  make  any  pmtnlaa— to  give  them  aome 
nbatanttal  hittotj  of  thali  opermtaona. 

Sir  Benjamin  Browne  uconded  the  adoption  of  tbe  report,  which 
waa  aK<w'  to. 

Sir  Ueojaioii)  Kruwno  and  Mr.  A.  F.  Wede,  the  retiring  Direotora, 
Were  re-eutt«d,  and  Moufs.  'Stracbao  and  UiU  were  a^^  a[>[Hint«d 
AaditoTe. 


It  may  be  otatcd  tbat  the  Company  have  laid  down  14,200  yarda  of 
main  came,  and  that  llic  sniallfuit  Mhle  ie  capabls  of  carryinf;  a 
nirrpnl  iufGcient  (or  1,000  tO-o.p.  lamps.  There  ate  foot  oircuits  in 
the  city— one  for  ilio  (Juayatda,  two  tot  Gtsinger-atraet,  and  one  l« 
CiaytoK -street  and  Bamu  Bridge. 

Tlie  meeting  cloned  in  the  oaaal  way. 


DIBECT  SPANISH  TELEOBAPR  COHPANT. 

Tha  thirty-third  ordinary  eriierat  mretiii);  of  tbe  Direct  Spaaiab 
Telrgraph  Cimpany,  Lirollo^  wa*  held  on  Monday  at  Winehanfair 
llijiiw.  Olii  ftriia't  itret't 

Str  Jnmea  Anderseii  praaiilnl,  and  in  moving  tlia  adoption  of  tho 
report  oloervel  that  tliuy  iiail  cnnicd  £1.592  in  excen  of  the  amount 
raalianl  in  tlie  mrrpaixinding  poriml  of  the  previous  ycer.  They  had 
carricl  17.260  more  tcUjiraiiui,  or  l&S,iS2  more  wonis,  and  he  waa 

!dciw>t  to  net  thut  ill  the  lialf-yAar  uiidnr  rcriaw  there  had  not 
leeii  any  ftirttier  decreaie  in  the  length  «f  th«  meaaagM,  which 
avarj^jcd  10  48  word*.  Kver  since  code  jaiignagn  and  tbe  word  tariff 
had  Iienii  introdiicad  hy  tbs  eoiBpaniea  there  had  been  a  steady 
puniitRiicy  on  ttie  put  ol  the  neon  «f  the  cables  to  reduce 
tho  DiiuiDcr  of  woria  in  tbair  telegrams,  until  at  laat,  in 
their  own  Company,  th«j  ba-l  reaohM  the  poiut  at  which 
35  per  cent,  were  below  five  word&  Were  the  rediiotioo  of  tbe 
length  of  t'logrami  to  atop  where  it  now  was  they  might  take  CorI' 
fort  fiom  the  fact  that  mercbanta  omild  now  use  the  telegraph  far 
small  Iranaactiona — lor  bualnsM  which  might  come  to  nothing,  and 
for  eni|i]irioa  that  led  to  no  prolltabte  nualt.  The  growcli  of  tdegraiiliy 
waa  no  doubt  due  to  such  caiutia.  Uufurtuaalely.  whetirver  there  waa 
a  rodiKliun  of  tarilf,  there  wae  a  loea  to  begis  with.  They  knew 
tliat  at  Ihe  coniing  telegraph  oonforeuce,  to  be  held  in  May 
nest,  sotibfi  new  terma  would  be  prapoaad.  Some  of  the  ailniinii- 
tratii>nj  looked  with  au  unfriendly  eye  on  their  poor  djd.  i  won!, 
but,  happily,  other  ail  mi  Hint  rat  ions  conaidetcd  tliat  reducliooa 
had  Rouu  too  far,  and  thr  gical  mujtiiity  uf  the  Rurojiuaii  St«te« 
were  loaing  tnnnry  on  their  telegrtldi  Mrrioe.  The  expeniMs  of 
the  Company  had  inrrcued  by  ,£690.  They  rec^mtne&dvd  a  dividend 
at  tharateof6per  coiit.  per  annum  on  the  ordinary  eharei,IeaviDgC916 
to  tarry  uvur.  They  had  £fi0.000  of  dehenturea  at  6  pur  cent.,  and 
coiue  pUn  ought  li)  In  adojitod  for  dealing  with  thotu  I'hen  tliey 
liecaini'  dnn  in  1894.  cither  by  i  (jKcial  nacrrc,  by  callitiK  np  Iho 
£1  I'l^r  nhnri-  itill  iincallwl.  or  hy  an  increa.'ie  of  onlinary  cipilaj; 
or  tlie  dclmiitarcs  niiglii  b«  ronowcd  at  a  lower  rate  of  intereit 
if  their  riraervo  was  aa  good  at  they  hi^ptd  it  would  be  when  the 
time  came.  Tliey  fftlt  that  6  p«r  cent,  wui  aa  mnc.h  as  tha/  ought 
Lo  divide  for  Ihe  prewnt.  Uo  was  fasfpy  lo  hit  able  to  state  that 
France  had  tpvcn  them  the  use  of  ■  direct  apr«ial  wire  hecwei-n  tbe 
PaH*  Uoarie  and  theli  Uaraetllei  office,  >o  that  the  trananuHion  of 
llieir  telegrams  to  and  from  Baroalona  was  much  sooaleratod,  and 
their  traffic  In  coiueqtienoe  bed  IncreMod.  Spain  had  also  Rivtn  tbain 
a  good  witp  ftuiii  BilUao  to  Uadrid. 

Mr.  K.  XtUBcer  Mconded  th*  motion. 

In  anvwer  to  Mr.  Jehm  Kawten,  whe  expreoMd  ■  ha|>e  that  the 
oixliu^  lyatfin  had  nut  jet  leiu'lieil  perfMltou, 

Till!  CtMtrauui  lUtod  that  tha  iXimpany  now  received  ahunl  a  liatf- 
peuiiy  a  vonl  iisU  If  that  warr  tu  lie  reduced  il  would  be  a  new 
terror  for  them.  I'curtcoa  ef  the  Conlineutal  SUteo  wen  loefns 
money  by  ilicir  t«legniph  aerrice ;  but^  unKke  tbe  Oocnpany,  they  had 
the  taipayera  to  fall  l^a^k  on. 

The  report  waa  adopti^l,  atid  the  dividanda  recommended  were  after- 
wanla  deolnrod.        _ 

TELEPHONE  COMPANY  OF  EQyPT,  LUUTEO. 

The  aeveiith  ordinary  nntiniil  gincral  meeting  of  thU  Company  WM 
held  uu  Tuesday  at  tliu  offices,  Auatinfrian. 

0«B«rad  Alox*ndar  VnMV,  C.Bn  who  pretidoJ,  said  that  they 
werv  uun  cslabh-ilieil  In  fiVe  placee  iu  Kgypt-~nata9ly,  In  Alexandria, 
Cairo,  Uaniuurali,  Za^uig,  and  Port  Sauf-^nd  thej  hoped  w>ao  to  ha 
able  lo  a()en  at  other  iiUoes.  They  had  been  able,  with  the  aaaistanco 
ol  Mr.  Gruwing.  to  obxain  the  co-opeiatlou  of  Sir  Urots  Wllaon  In 
getting  prniiiEiiau  from  the  Suei  C^ual  Company  to  lay  a  cable  wrOM 
the  GiDa!  90  as  to  Hooiire  telvplioiita  on  mm  u  moat  ion  with  the  other 
liilc  jf  that  watcrwav.  Thin  would  enable  them  to  iucreaw  their  «ub- 
•oribcLi  at  Pert  Soia  and  othoi  places  on  the  Canal.  In  their  report 
th«T  laid  that  they  did  not  think  there  would  be  a  great  development 
of  bnsinea*  at  Cairo  and  Atexaudria  lot  the  prAteot.  but  h«  thought 
that,  when  the  nns!>eiity  of  Egjft  incnated.  tbeir  buslncat  would  be 
alao  BUffumenteJ.  Aftar  atlndiag  in  terms  of  nr^se  to  the  maBaar  In 
whi«b  Uie  Company's  buiine«  waa  oonduoted  Dotb  in  London  sod  in 
Egypt,  he  oonduiud  by  moving  tbe  adoption  of  the  report  and  ao- 
wiunt*  and  tbe  payment  of  a  dividend  of  6  per  moL  for  tbe  year  on 
the  preCtrenea  afaaree^  tax  free. 

MX.  Mtmwj  OrewlMg  aeeonded  the  motion,  which  was  «arr(ed 
luianimoualy. 

The  retiruig  Dirtctoi  and  Auditon  wore  aftorwaida  re-elocted. 


4 


WESTMINSTEB    ELBCTRIC    SOPPLT    CORPORATION. 

LIHITED. 

Ad  eitraordiliarVMlietBlmeetingoflhaahanlic'ldnr*  of  this  corpora- 
tiou  waa  held  Ml  WoOMlday  at  tiMoaosSi  4,  TiotoriB-manaioni,  Weat- 
minster,  Lord  SalBald  preaiding,  and  the  roeolutioiu  paaeed  on  the 
6th  inaU,  making  certain  formaV  alteratMna  lo  the  meoMrandiim  sad 
articles  of  aasoctatieD  of  tbe  corporation,  in  order  to  oomply  with  the 
wiaha  of  tha  Oommlttee  ot  tos  dtoek  Kiokaage,  w«re  oouhtraed 
withauC  dlscuMlon. 
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NEW  COBTPANIES  REGISTERED. 


Dvnuid  U««tr1o  P«tml»iun  nad  Om  Kii<ta*  luid  M«a«ZMtar- 
Ittg  C«up*By,  UnlMd.-  'H-,;wt»iy>l  hv  B.  H.  Ontv,  H»uit, 
Hknta,  vrirh  a  ca^.'ml  of  £100,000  in  £6  MiaiM.  Object :  to  aoqniK 
the  biinci«i  Dou  carriixl  on  at  163,  Av«uue  Vlcior  Hugo,  Pkii*,  dy 
EugOD<^  Dur»n<l,  wiiti  nil  ili<-  latnaia,  inn-ntiai)*,  uid  cttiitncU  poii- 
auGUd  tli'OrcirUli .    TIip  ftrat  miMCriben  ut : 

J.  D.  CkUlll,  6,  OtMt  Ocorsv-atiwt,  t>tr\.. 1 

T.  B.  W«11b,6,  P»aibr»ke«ni»M,  W. 1 

F.  DaviML  2^  DBviat.itM«t,  BarWer  MOAn 1 

J.  Stuwll,  Ira,  Siwml 1 

F.  SbMt,  It,  Vlctorj'  fciiurt.  S.E. I 

C.  FmUuo,  172,  OBklij-wiuAn-,  N.W I 

P.  B.  Patdictt,  Ittiio)r]<ort,  Ronuej 1 

B<f{iitar«d  without  krUelMorkMocutian. 

■iBMiT*^  Wtiw  MftaoCMtBTlac  C«nipkS]r.  Llmlwd.— The  lint 
•nfatcribcra  tn  thui  Comiitnf  aro  : 

Ord.  iliuiNi 

£.  V.  LftnitTratt.  18.  CliuKh-road.  WitlMiui I 

i.  A.  riedgar.  Ui'ito-tMraoe.  SprinjcfleU,  Chalmatord    ...     1 

jr.  Ritkfcnl.  El»»»tou.  Diilwiclx    1 

A,  StOTMu,  11,  Qiic«a  Victon&iitt«et,,... I 

A.  Buith,  21,  Stntfordnwd.  W«1tbuiutov 1 

R.  8.  Jetminas,  S,  Tba  Limu,  Fonct-gtU 1 

J.  Sbnnnur,  a.  Gjllwrt-toad,  LftiabeUi  1 

Tha  firtt  Dirocton  ■»  Sir  J.  U.  Uorris,  E,C.8.t,  E.  J.  Ctrtoa.i. 
lUeFvUue,  S.  J.  AtkinwD,  J.  T.  Cooi«r,  0.  Smith,  cui<I  W.  Elinon. 
QDUifiotiMi,  250  tbArw.  lUmunamtloii :  Ch«iriiMti,  £300  ;  other 
Diiwoton,  £200  mcb  ui^l  6  ]wr  Mat.  of  om  prndta  •itsr  20  )>cr  emit, 
dlvidnid. 

■toMrte  Mat«r  Computy.  LlmWd.— Segi Kintal  lij  Waltoi'  Wulib 
uiJ  Co.,  as,  Qiiecii  VicU>na-*trFi-t,  ICC,  vitli  i.cipiUl  nf  £60.000  in 
£10shfcroi.  Object:  to  ontrr  into  an  agrMnicnt  proTidin^  for  tlii' 
m1«  tfi  tb«  CcmgwA/  ol  loiUra  pat«at  rtlatin^  t«  elt«tric  mttcn  •ml 
otber  rij;!itii  ;  to  vury  ou  biwiimM  &•  «loctii«i»i)4,  mochanicftl  ciifji- 
iMon,  lad  ni*niifa<i«r«r>i  «r  dottnv-al  Afponloj  mii  i.V[M^ue:-».  Thn 
fint  nbaoiibm  ub  ; 

Sham. 

A.  a  Puitt,  94.  S«ii'lringliaiD-re«I,  Oabton 1 

t.  Barlow.  6  ChK[li)i.i«-strruL,  Purtlaud-iilaoe  1 

A.  F.  Stffku,  5,  Biniliiu-1au« 1 

H.  J.  V.  Pml,  25^  QiM«nVroMl,  N«w  Crow 1 

H.  Ccaim,  3  *nd  4,  Great  Wiiieba*t«ratr««t 1 

0.  J.  Liuk.  7S,  Uuncery-Iuii- 1 

H.  Tuniet,  1,  dtaulay-iuod,  WiMtilodoo   _ 1 

Th«n  ahall  not  ba  taaa  than  itinu  iiur  mora  tliau  nerm  Diroctora  ; 

Krat  to  W  appvioted  by  tli(<>i>il.<ti.-ribi.'rs  (o  tl>L-  mcinvraiidiuD  of  aaao- 

aiatiMi.  Qodiltaatioii,  £100.  K'nuiTi^ntion  to  b«  dctenultiMi  in 
gaDoral  lacctin^. 


CITY   NOTES. 


Sraxtllan  tebnaiiito  Totasraph  Conpuv.— TTio  ncoipti  for 
tlw  wrrk  intlnii  >Inrcii.  21  iuioiiiiLcil  to  £6. 170. 

Gtoba  Tvlognpb  «nd  Tnwt  Compttay,  Umlt«d.— Tho  Boanl  of 

thu  Cjiiiriny  notify  »ti  int<-tiiii  Uiti^teml  of  Si.  per  -thiro,  payaUn  oil 
the  ISth  i<n>iiiuo. 

ABsl*-PartimM«  Toloph«ao  CMOtpwoy,  LUalt*&— Tliin  Ccng 

]iwiy  Iiarc  iIitUmiI  an  tiilorim  diviiktiil  at  ttta  rate  of  4  per  cent,  {wt 

•iiniim.  I(u>i  int-'>mv  taJE, 

HoUlns  HlU  Kl«otno  UgUtlBC  Cenpasy,  Ltnltad.  — TUh 
Oompany  ii(iii[y  thiti  "liarr-  ctrtlflailca  ata  aotr  raaily.  arxl  can  be 
nekangcd  (at  inc  baukora'  netiyt*  for  anoUDla  {aid  on  apiillcitiuo, 
allotmoal  anil  flnt  oaU. 

Waatam  asd  BtaatUaa  Talagrapli  OoaipaBy,  UmHad.— Tht> 
ncei]itk  Tor  lUt  vrvk  oudal  Uan,-h  21,  nriur  iloiliiotilig  tho  Aflli  ol  th^ 
graai  tciiiiptH  jity&Mo  to  t\iv  I/Jiiiioo  i'Utinn.ltraiilian  TuI<^Kra[>lk 
Ooiii)«uy,  I.irnilsJ.  wric  £3,991. 

Kataaaloa,    Anatralaala,    asd    OMua    Tolarrapta 

Umitad.— iliU  <^iu[Muiy  HtAia  that  the  i:F-Rnnnta  to 
Daoamtier  Jt  luiLHh'iw  n  {inirit  IaUiini  of  £139.744,  nfur  jiayrucut  of 
UiTTO  inir-riiii  (UviilintU.  Tba  DiroctoTK  now  ptopodw  to  i]i«iribiit«  on 
Ajirii  2}  thu  luual  diridoiij  o(  2s.  61,  per  ahan,  makins  a  total  of  6 
par  cant,  for  Uiaycar.  It  u  tnopoaad  lopay  a  bonni  of  4a.  per  aliarv. 
orSMroast.,  tB4kiagatotardiatribut»Bol7p«rMnt  Tim  balauiv 
of  ££flL4M  haa  b««n  oarriod  to  tho  roMnra  flutd,  wkich  now  ■taniLt  at 
£710,113. 


graai  tcinij 
m  Ooiii)«uy, 

^^^     ■aatara 

I  tlinw  infr-T 


PROVISIONAL  PATENTS,  IftdO. 


4103l 
4116. 
4125. 


UAitrn  17. 

Improroaaania  ta  alaotno  aro  laaipa.    Jamca  CanipbeLI, 
212,  Si.  Via:«m  biml,  tila«^i*. 

UaproTwaoata  In  uacaaM  oaU  baU  gaaaraMra.   Ftnlorick 
JaaiM  Vffiiii;,  53.  Mrik*ii«*ll-clo:«,  CleikiuTall. 
A  BOW  aad  Improrad  aloctrlo  ball.      BntaiinBl  ll«rg,  B«rliii 
W.  £JDk-i(re«t  'is,  aeniuay. 


4189. 
4191. 

4220. 

4232. 
4232. 
42«6. 

4260. 

4276. 

4M7. 
43M. 
4^66. 

4383. 

4Ae4. 
44C6. 

4407. 
4535. 


MARai  18. 

Tba  baU  aaokat  swlUtL  far  ateotrlo  UctitlaK-     Frank  Suter, 

276,  rlttjTui,  Limlou. 

Improvamanta  m  matltod  and  mocbaalam  for  saoaraUsc 

beat,  ateam.  luad  light  by  olaotrlolty.     Tbcophilni  Daviu 

t'uiTilt,  52,  CliBin.f  ij-[»i«,  Luii'i*u.      (Cuuiploto  apacifioati^n. ) 

baprovatnaata    la    awltcboa    tor    opaalac    aad   doatag 

slaalrto  clreolta.     Htm  j  Cajnl  UAti  lIoMcn,  IL'y*!  ActKrnal, 

Woolwidi. 

An  improTod  eonatmaUoa  of  lacaadaaoast  alaotrlo  Uaap. 

William  Kriif-^Mlmy,  6,  IJri-arirB-ljiiililJrig«.  UhauMr^-lant. 

An  Improvomont  tn  olootrlo  railway  alsnala.     Alei&niifr 

^ionmit,  2S,  S<iiitliitiii]jL(>Li-biiililitig><.  [.('luloit. 

ImproraawnU  ta  pruaaiy  bauartoa,  and  la  a«paimtaa 

ooosaetod  tlierowlUi.     ■'^ir    Chnrlr.i  .StDnrarl    F<?[liea,    BarU, 

23,  Thuiliw  jqiiare,  Unidott. 

Uuproreaiaala  la  or  apportalalai  l«  elaotrlsail  dlatrlkm 

tiaa.     William  PhiUijNi  Tliotni'Mn,  6,  Lonl-atiaet,  Lirarpwl. 

(Charlui  UrifEtli  Yuuiik>  Uuitni  Sutca.  1 

iMpToraaiaBta  la  alaaMeal  awUebaa.     John  Aiigiuttaa 
KiDf^kin,  29,  Uarlborough  bill.  Uinilnii. 

Marcb  20. 

baprovomanU  la  alaetvfoMl.  ataam.  ar  athar  powar,  ar 
fcaad  eraaaa.  or  «tb«r  apparataa  far  raLUaf  aad  lowar> 
Ins.     Rj-;;maiil   Boltou,  5a,  Chancery  -  Ian n.  Iioiiiliiii. 
luprovomanta  tn  apparataa  br  tba  olaalas  aad  opanlat 
of  oUofic  olrculla.     Ilnrry  Theodon  BanMl,  7,  BlMfaalia- 

ImprDTeiacnta  In  aloctrloal   tbonaoatatara  or  aloaoiaal 

tnstromoDta    MsUtlMd    by    heat    (or   naa    la     alaatrloal 

SMtara  aad  athar  elaetrleal   appanuna.    Tlkamaa  Hogb 

Parkw,  55,  ChanreryUnr,  I.^>iiii'iTi, 

Ivprovemoata  tn  tho  preparation  of  aellvo  ar  at«ra<a 

BuUarlai  for  oao  la  aooondnry  baiterlei  or  aoaoiaiilataaa. 

.lamM   I'itkiu   and   Utnty   Capcl  LolU    HoUivi),  6,   Itrtam's- 

LuUiiintfa,  Chancery -UDe. 

Improraaiasta    la   plataa    for    aeoandaiy    battarlaa    or 

aocuiDulaCora.    ^l^Ul•^•<  I'likin  atKl  MctiryCaiwI  LolTt  lloldeti, 

6.  lSl(:iuu'a'buiUiti);s.  Clisnccry.iaiir. 

IiiHiiiinaMaiiH     la      araataraa      (or      djaaBa-aUotnc 

maithf  >■  ant  MinTfrra      William  Itrot^  i:laycn,  71,  Norroy- 

road,  Puluey,  ^arr«y. 

BlAiini  21. 
Improramaata  la  ataatrla  raUwaya.    Jaiu«8  Uoyd  U'.<ir«w, 
70,  WtlliiiHlontrwt,  VHatitow,     ;L'omj)]«U  ipodrication. } 

UAncn  G2. 

ImprwenianU   ralatlnc  to  aafaty   davleaa  far    daotrle 

clroDlta.  ilruiv  iUrtii  ij»ke,  iMj.  .SoutliaiuptinliiiilJinKB, 
MidtlltcMi.  (The  Tluitiiwii-Huusliju  lutcriuatiaaal  Klectric 
Company,  United  Slatoa.}    {CoiDii!ut«  »|>««tK<:<aUoR.) 


SPECIFICATIONS  I'UBUKUED 

1888. 
17163.  Slaotrlaal  awltelua.    Baw.wii  and  WliiU.    81 

188a 
3424.  Dyniuno.alooCrta  maohlBoo.  Me.     ■Swinburne     6>1. 
3671.  Winding,    Ac.   elocka   by   eleolrlolty.      ISontt  ( fonchard). 

U. 
4846,  Klaenrle  Ushl  Bttlnfa.  Ae.     Kalk«n>t«iii  aud  otbera.    6d. 
7137.  Slaetrlo  vaUwaya.     Vau^li^n  (TrotC}.     Bd. 
719GL  Baetrlo  are  oarbena.    AJeuty  uud  Saitadorfiou.    4d. 
7947,  Dyniunoa.    l'ar[iihai-»)U.     b>l. 
8459.  Dynamo-alootrlemiuittlnoa,  Ae      Willoii.     lid. 
12773.  Xlaatrlo  raUwayi.     VV  )i<-.'I<t.     n.1. 
20238.  OaadBUa  for  alaatrla  ooadootara.    Tatliam  and  Tatliaai. 

8d. 

1800. 

1106.   Coadatta  for  electric  oondaotaniL    Caqwiilcr,    6d. 
1320.  tBoaadaaeeal  vlaetrlo  lampa.     Uojioa  tTbom[)4aii}.     6d. 
1496.  fttoraf  a  battarlaa.     Uk<t  (Jolinaan).     6d, 


COMPANIES'  STOCK  AND  SHARE  UST. 


Anjilo-Amarfeaa  Bniak 

—  Pmf. 

India  Rubbn,  Rtitta  Panjia  A  Toliigrapli  Co. 

lioUKT  lO'  llgiiK 

M<^trA[>ohUn  El*otrio  Supplj    

[./indon  Elanlrii^ Siijijily 

Smii  UniiM 

Crompirtn  ft  Oi..  I'raf.  

Nanonal  TalapboM    ••■••.•  ••.„ >i 
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Vleniui.-~Thc  \'ieiinii  Elecbrizitilie  OMellKhaEL  has  in- 
oreaeed  iU  capital  by  2,000,000  florina. 

TalephoneB. — Ttto  long-diBtanco  wiro  betvroon  BrcsUii 
uid  Iterliii  is  so  much  in  (Ismanil  tbftt  it  i*  propocod  to  Mtab- 
lish  a  second  wire. 

Teleirrapb  Con«Taa6. —All  the  tolej^riph  coiii[Hinica 
bav«  been  invit«fl  totlic  Ititcmittiuinl  Telef^pbtc  Congroas 
wbieh  will  1*0  helil  in  Paris. 

SooietT  of  Arts.  —A  lugior  is  aimonncsd  to  be  read  on 
May  H,  before  the  Society  of  Arte,  by  Elibti  Tbomui 
Fletnitig,  on  "  Klectro-Mngnclic  IndiciLtor  Ex[)Orimi!rit«." 

We«t«rD  Union.— >ViUiain  \V^«ldorf  Axtor  has  been 
elecU.><l  to  till  the  vacancy  in  the  directorate  of  the  WMt«m 
[Triioii  Telegraph  Coiii(any  cuused  by  tlio  death  of  his 
father. 

Board  of  Trads. — N^ottcoa  bare  been  sent  to  the 
varioits  corpomtioiu  of  the  Additieu  of  the  oew  clause  to 
the  Botrd  of  Trado  regiilatinna  allowing  the  local  autboritias 
to  delof^to  their  {tuwors  if  su  desirad. 

Longhans  Lainp. — The  Lnnghans  incaiMlcKOiit  kmp 
to  which  wQ  alluded  lust  weok  wilt  bo  introduced  into  Eiif;> 
Und  by  Messrs.  O.  Berend  and  Co.,  of  61,  Fore-Btreet,  who 
Kro  acting  ai  agonta  for  the  Berlin  Cumjiaiiy. 

Bxeoation  by  Eleotrloity. — A  lj«utcr's  telegram 
frotD  Now  York  .itatos  that  the  munlerer  Kemniler  hiis 
b«en  linnlly  ecntonccd  to  l>e  cxectitc^t  by  electricity  at 
Anbnm  Prieon  dttrinj^thc  week  boginiiing  April  28lh. 

Rottenlnm. — The  cominiinal  anthorities  of  Kottcnlaiii 

are  studying  the  qnestion  of  lighting  the  city  by  electricity. 
l>ifferoQt  systemi  are  Iwing  tested,  nnd  ocvoml  coinjnnies 
are  already  at  work  under  immediiLtely  Utmiiiiable  cotitnicta. 

ChemieiU  Society,  llio  Rni,  atuiivoreary  dinner  of 
the  (.'hcntical  Society  waa  bekl  at  the  Uotel  Metropole  ou 
ITmraday  OTening.  Moi-ch  27.  The  aociety  originated  in  a 
meeting  of  some  2:>  chemiiils,  held  in  18-11,  of  wliom  now 
only  one,  Sir  William  Cirovo.  was  still  living;. 

Change  of  Addrou.— Mr.  Albert  Hoeter,  engineer 
anU  manufacturer  arHJ  oloctnciaii,  who  ha«  works  at 
Clerkenwell,  and  in  France  nt  iSt.  Nicolas  D'AIiennont, 
with  branches  ut  Paris,  Barcelona,  and  flambiirg,  ba«  taken 
offices  at  fil,  Caiuion-Ktroct,  ujifjooitc  the  Mantion  Iloaso 
Sution. 

WtUaoix*  Cyn&mo*.— The  French  bi-onch  of  Measre. 
CroBipton  and  O).  have  luade  arraiigemeota  for  the  manu- 
facture of  the  Fritache  dynama  We  believu  it  is  intended 
to  take  up  the  manufacture  also  in  £nj|;luitd  with  eiiei-gy, 
and  aeveral  {utonu  have  been  taken  for  improvemonts  in 
the  details. 

Oxford  Bictonaion  l«atures.— The  ^fth  lecture  of 
tie  wurae,  in  connection  with  the  Oxfonl  Univeraity  Ex- 
tension, wna  (leh'verod  by  Mr,  V.  P,  Sells,  M.A.,  F.S.C.,  in 
the  I'l-iiicea-strcct  Lecture  Hall,  Oraveecnd,  on  the  BUbjoet 
of  "Electric  Lighting."  The  lecturer  went  carefully 
tlirough  the  fundamental  ideas  of  flieiitrical  action,  aud  gave 
a  thoroughly  iiitvrteting  and  iiutnictire  addreaa. 

Mowoaetl*. —Though  it  is  leas  than  four  raontba  since 
the  Newcastle  and  District  Electric  Lighting  Com- 
pany obtained  jMJiinission  to  eommetice  o|ieratiu«H,  they 
have  already  00  inJtBllatnu  at  work  on  four  cii-cutts  ex- 


tending to  one  and  a  half  miles  From  tlie  stipply  t&Uon. 
Thoy  haTO  received  the  onlor  from  the  Corporation  to  light 
tip  ftome  of  the  mo«t  prorainont  pnrtt  of  the  city.  ^M 

Consent  of  lAmbeth. — Au  inipoilant  decision  was 
taken  by  the  Lamlicth  Vi»try  at  their  lucetiuK  I^^  week, 
more  fidly  reported  eljtcwhcrc,  when  consent  W4B  given  to 
the  ii|>plication  of  the  IIouae>to-Huusa  Electric  Light  Supply 
Company  for  a  provisional  order,  such  oixler  to  extend  to  the 
whole  of  the  i«riHli,  with  the  ezceiitioii  of  parte  already 
iillottod  to  tho  I^ndon  Electric  nnd  the  Electric  Inetallatiou 
and  Maintenance  ComiNmice.  ^^ 

Bloctrlo  TraotloB.— The  (question  of  electric  traction^ 
is  u  very  lively  one  at  thia  moment  in  uU  jMUts  of  the  world. 
Not  only  do  wo  beat  of  preliminary  cnquirioe  at  Edinburgh, 
Lancaster,  UuU,  Plymouth,  Southamptoti,  Dublin,  and 
other  Brilisli  towns,  but  comjunies  in  Christiana,  Calcutta, 
Moiitevidoo,  Ceylon,  auil  othei'  [lurta  are  preiioring  for  the 
now  power,  and  wo  may  ex[>ecl  to  hear  of  work  in  pleitby 
for  thoeo  who  can  undertake  it. 

Electric  Litanohes. — Messrs.  T.  B.  Seeth  and  Co.,  of 
CUii^w,  are  buildiii|{  the  foiu-  electric  launches  fur  the 
Electric  Traction  Company  which  arc  to  bo  exhibited  at 
the  exhibition  at  Ei|inbui)>h.  Koch  of  these  launches  it 
40ft.  long  and  »'ill  carry  40  [Kuncngeni.  It  is  intended  to 
ply  these  for  hire  tn  the  canal  in  the  gniunds  for  a  staall 
sum,  and  this  will  be  probably  the  hrebcase  in  which  elec- 
tric launches  have  been  usetl  in  Uiis  way  for  fniblie 


e  hie*.   '^^ 

a  wm^l 
togethiS 


Bicpanding   Wire   Lamp    OBard.-'T»ke 

aphei-ical  wire  c;iAe,  a<ld  four  Iwnt  wires  meeting 
above  ft  so  as  to  clasp  the  lamp  holder  ;  tit  tbese  movaUe 
wires,  each  couple,  with  a  small  sleeve  to  fix  them  In  positfmi 
when  slip[ted  over  the  lump,  ami  you  have  the  simide  and 
iittefnlex|niK]in}{  wire  lamp  guard  )mter)ted  and  introduced 
by  the  iJBwyer-MaFi  CtNDpaiiy  for  use  with  their  lamps  in 
Cacboriee  or  other  plaooa  liable  to  occasional  iiccideiitaJ 
Uowa. 

I»ectnre.— Mr.  Alfiion  T.  Snell  gave  a  public  lecture  at 
the  St.  (jvorgc'a  Hull,  Brondcabttry,  on  Monday,  on  "  Eleo- 
tricity  as  Motive  Power."  The  lecture  wis  illnstiated  with 
motors,  dynamos,  and  otlier  electrical  elTect*,  and  was  a 
very  great  success.  Mr.  Snell  |nrtJcularly  enlarged  upon 
the  a|ip]icattoni  that  electricity  was  being  put  to  in  modem 
practice  for  tfaction,  launcbus,  and  mining  applications,  in 
the  introduction  of  which  the  lecturer  himself  has  had  ao 
large  a  parL 

Frankfort  EKhlbltlon. — The  applications  for  space 
ill  the  foitbconiing  Fninkfort  Exhibition  of  Iftdl  miut  be 
sent  in  by  1st  July,  1690.  Tie  price  ]>er  iK]uara  metro  i-i 
fixed  at  15&  ill  the  buildings,  lOa.  uiicovered  spaces,  aiiJ 
'ie.  in  the  open  air,  with  a  rebate  of  90  jter  cent,  if  over  20 
srpiare&ieti-es  in  thelirsttwo  eases.  Herr Leopold Sonnemanu 
u  preetdent,  and  Ilerr  Alexandre  Askenasy,  secretary  to 
the  executive  oofnmitte&  The  exhibition  wifl  be  divided 
into  IfO  chumss  of  exhibits. 

OatalOffua.  — Meesrs.  John  and  William  Uoper,  of 
Bradford,  have  iaeticd  Cbeir  oatalogue  of  djnamoeand  arc 
Iam[is.  This  linn  have  done  a  oonalderaUe  amount  of 
work  in  wool  and  dye  mills,  factorioB,  and  private  houses 
in  the  North  of  England,  and  the  illustrations  of  their  new 
types  of  dynamos  give  the  a8[>ect  of  a  thoroughly  wctl- 
builttypeof  machine.  Arc  lampe  arc  *\3iown  tot  p«Wate 
and  public  lighting,  and  |iarticitItuB  aix  j^ven  lot  instaUs- 
tions  supplied  by  Roiwr'i  dynamo. 


^ 


Tka  S«ntbwiirk  Snbway. — ^Th«  electric  «ngiaM  for 
the  Soutliwark  Electric  Subway  are,  we  timlentand,  beiDR 
nude  for  the  electrical  contnwtoni  b^  the  celebraud  railway 
engine  maker*,  Mmbip.  Boycr,  Peacock,  and  Co.  Gearing 
ill  the  ordinary  aentie  will  not  beiitod,  theconneeticm  being 
mode  by  «|TrocIc«t  whaeU.  There  is  no  doubt  that  the  con- 
ditiottB  impoAed  by  the  oaeacntiM  of  the  railway  are  of  a 
very  onoroaB  description,  and  the  second  engine  that  U 
being  built  trill  be  of  a  heavier  and  stronger  typo. 

Diatribotion, — Mr.  liowries  of  Minneapolis,  presidont 
of  the  Amcricaa  Street  EUilway  Auoctation,  who  is  asio- 
clat«d  with  Mr.  Henry  VilUrd  in  the  Meeker  Iitl&nd 
•ebaut  for  generation  and  distribution  of  electricity,  is 
working  hard  for  the  realisation  of  ttro  ideas,  one  the  total 
abolition  of  any  other  htit  electric  core  in  the  conjoined 
two  towns  of  Minneapolis  and  St.  Paul's,  and  the  other 
the  complete  dietributfon  at  low  price  of  electric  light 
'  Mid  power  to  every  bonse  as  water  is  distribtitod  by  the 
water  comiianies. 

Hsuiley. — At  the  laet  meeting  of  tho  Hanloy  Town 
Council,  Mr.  Emery,  in  moving  the  report  of  the  General 
ParpoMs  ComDaitt«e,  said  the  Council  would  be  pleased  to 
know  that  the  application  of  the  Bimiingbain  Houso-to- 
Hoose  Kloctricity  Supply  Company  to  the  Board  of  Trade 
to  ent«r  their  borough  had  been  refused.  The  Council, 
who  had  bitter  experience  of  the  monopoly  of  lighting 
power,  rofused  to  give  their  sanction  to  the  company,  and 
now  the  Board  oE  Trade  had  coclirmed  their  decision.  The 
report  was  adopted. 

CombiitatioiL — The  remwk  lum  been  going  the  round 
that  two  prominent  electric  timction  iiitereet«  are  to  be 
united.  This  ie  probably  an  allusion  to  the  proposed  working 
arrangement  between  the  Electric  Construction  Company 
and  the  Klectric  Traction  Company.  There  is,  however, 
DO  intent  to  amalgamate  or  combine,  the  rumour  having 
uiMD  apparently  from  the  fact  that  the  promotion  and 
floating  of  the  latter  company  itrc  not  unlikely  to  bo 
arranged  to  a  large  extent  by  the  former,  though  there  is 
DO  qnettion  of  umatganutioo. 

Elactrlo  XUdlroMls. — The  chief  engineer  of  the 
8|inigue  Company  of  America,  Mr.  J.  H.  Vail,  reports  that 
lu  bu  lat«ly  been  a  roand,  stopping  at  at  Louis,  St. 
JoMph,  Minneapolie,  St.  Paul's,  Chicago,  Cleveland,  and 
Pittsburgh,  at  oil  of  which,  and  others,  the  company  are 
busy  introducing  electric  railroads,  or  have  already  intro- 
duced them.  The  latest  improvements  which  have  been 
brought  out  to  their  street  railway  system  are  being  luldod. 
Between  30  and  40  roads  are  now  under  contract,  com- 
prising from  300  to  400  miles  of  track,  requiring  several 
hundreds  of  can. 

Liverpool  Tramwaya.— The  experimental  car  for 
the  Uverpool  United  Tramways  has  been  Buiahed  aitd  was 
JMrngmitd  hut  week  at  Barking,  for  th*  Board  of  Tnulo,  by 
Ci«n«ral  Hutchinson,  who  expretwed  himMlf  satisfied  with 
the  arrangementa  and  working  of  the  car.  llie  gradient 
ia  Liverpool  being  heavy  &  stronger  motor  has  been  put  in, 
15  b.p.  Instead  of  10  h.p.,  as  used  on  the  previous  ,car«, 
gearing  has  been  furnished  for  each  axle,  and  «ght  blocks 
for  the  break  instead  of  four.  The  car  will  be  run  on  the 
Uverpool  lines  next  week.  A.  special  charging  plant  ie 
being  alao  sent  down. 

X««ltb.— Lord  Balfour  of  Burleigh,  on  behalf  of  the  Board 
of  Trade,  received  last  week  a  deputation  from  the  Leith 
Towu  Council  with  retereuoe  to  tho  reaaoiiK  which   b^l  in- 


duced the  Corporation  to  refuse  consent  to  the  appliaitton 
of  the  Scottixb  House  to-Huusfi  Electricity  Company,  for  a 
Ijrovisional  order  to  supply  electricity  within  Edinburgh 
and  Leith.  It  was  explained  that  the  (n<d«r  was  objected 
to  because  the  inhabitants  of  Leith  had  expressed  no  desire 
for  the  electric  light,  and  also  beeuue  the  town  had,  con< 
jointly  with  Edinburgh,  entered  into  heavy  financial  obli- 
gations with  regard  to  gaa  lighting. 

Knylneors'  CortillCAtes- — An  important  ooackment 
which  may  be  worth  consideration  by  town  authoriUee  in 
other  lands,  has,  we  see,  been  resohed  tipon  in  Chicago, 
namely,  that  every  man  must  procure  a  license  before  ha 
will  be  allowed  to  take  charge  of  a  steam  plant  within  the 
bonndariea  of  the  city.  The  engineers  themeelvea  have 
asjidulotisly  workod  (or  this  point,  and  at  last  the  ordtnaooe 
has  been  piused  by  the  Council.  The  enactment  has  of 
course  important  bearing  upon  electrical  engineers,  as 
private  fnstftlhitiona  require  the  presence  of  an  engine  man, 
who  will  now  have  to  pass  a  preliminary  practical  examin&- 
tion  sufficient  to  guarantee  hia  capability. 

ICniffbt's  OU'Xngrine.— The  "Knigbt"  paraffin  oil- 
engine is  the  invention  of  Mr.  J.  H.  Knight,  of  Barfield, 
Farnbam.  Liut  week  a  demoustration  of  the  efficacy  of  this 
engine  for  electric  lighting  was  given  publicly  at  Mr.  O. 
Elliott's  Reliance  Works,  Faraham,  where  one  of  Mr. 
Knight's  engines,  built  on  the  premiaea,  and  which  drivee 
Mr.  Elliott's  machinery,  was  tho  motive  power  for  an  electric 
light  exhibition.  It  was  the  Srst  electrie  light  inatallatlon 
in  Famham,  and  was  greatly  admirod.  Mr.  Knight's 
paraffin  oil-engine  drove  a  dynamo  supplying  eight  16-c.p. 
lamjw,  which  burned  very  steadily,  and  were  favourably 
commctitod  U|H>n  by  a  Urge  attendance  of  visitors. 

Korth  Hetropolita-B  BiH. — We  ore  glad  to  be  able 
to  announce  that  the  North  Metropotitau  Compusy's  Bill 
for  tbo  introduction  of  electric  tracUou  on  all  their  London 
lines,  amounting  in  all  to  41  miles,  bais  been  successfully 
passed  through  Committee.  It  was  opjiosed  by  the  London 
County  Council  and  tho  West  Ham  Corporation.  Tho 
advantage  of  the  Bill  when  sanctioned  can  be  easily  esti- 
mated from  the  fact  that  at  preaout  the  tram  company  is 
dependent  upon  tho  goodwill  of  the  authorities,  who,  on 
2*  hours'  notice,  can  insist  upon  remoripg  thcra.  Whereas, 
under  tho  Bill,  this  notice  extends  to  not  loss  than  seven 
yean!,  an  enactment  which,  uf  course,  makes  all  the  differ- 
once  to  pntctical  working. 

Lookl&s  rorwRrd,— A  good  idea  of  an  exhibition  in 
America  is  to  tit  np  a  specimen  house  or  sot  of  houses  "  a  la 
Bellamy,"  that  is,  with  all  possible  present  or  practical 
future  improvements  such  as  might  be  imagined  to  b«  the 
usual  state  of  house  orra&gement  at  the  end  of  the  twen- 
tieth century  or  thereabouts.  Nattu^Uy  electricity  will 
play  a  very  great  |iart  in  this  now  household  and  municipal 
economy,  and  exhibitioners  might  tax  their  powers  to  some 
purpose  by  exhibiting  u  far  as  jioseible  these  progiMsiva 
ideas — electric  light,  telephony,  music,  heating,  cooking, 
delivery  of  packages  and  messages,  traction,  power,  etc — all 
in  veritable  realisation  for  everyday  use  in  a  model  block 
of  houses  suitably  furnished  sod  ormnged. 

Jubilee  of  the  Peaoy  Post.— At  tho  Court  of  Com- 
mon Council,  Guildhall,  a  letter  was  read  from  Sir  Arthur 
Blackwood,  secretary  to  the  Poet  Office,  on  the  subject  of 
the  celebratdon  of  the  Penny  Postal  Jubilee,  and  asking  the 
Court  to  utilise  the  Guildhall  and  its  sfocioua  library  aod 
CouDuit  chamber  fur  the  purpose  of  a  couventaxione,  at 
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wbieb  shoiiH  be  dispbyed  and  iUutnted  by  the  Fo«t  Office 
alt  kincU  o(  postal  work  and  indoMry,  tofiptthar  tritb  electric 
telegraphy  bimI  »  collection  of  the  postage  stsmpit  of  all 
nations.  It  iras  explained  that  the  Post  Office  «-as  not 
luge  enouf^h  for  the  purpoee.  Alderman  Sir  •lames  Wbite- 
hekd  mored  that  tbe  request  bo  complied  with  and  that  the 
■mngementa  be  made  by  a  oommittea  The  motion  van 
can  10(1. 

Sleotrio  Headliffhi. — An  important  point  in  railway 
practice  lo  which  considerable  attention  bis  been  given  in 
the  I'nitod  States,  ts  that  of  electric  lamps  for  engine  bond- 
light*.  Mr.  G.  H.  E^rescott,  superintendent  of  the  Van- 
dalia  Works,  ia  said  to  have  pronounced  the  electric  head- 
light that  they  bare  been  testing  on  two  of  thoir  onginoa 
for  throe  months  a  perfect  success.  It  throws  the  light 
from  a  half  to  three  quarters  of  a  mile  ahead — far  enough 
to  stop  a  train  ninnin>>  60  miles  an  hour  in  lime  to  pi-evont 
an  accident  Auotber  advantage  the  tight  haa  is  that  the 
}ight  ia  thrown  directly  in  front  of  the  locomotive,  and 
does  not  illuminate  to  any  extent  on  either  side  of  the 
Usck.  Twelve  of  the  Vandalia  engines  will  be  equipped 
nith  this  light. 

Ship  Stgna.lHny — An  apparatus  baa  been  invented 
which  is  intended  for  prevention  of  collision  in  time  of 
fogs.  A  large  funnel  i&  mounted  on  the  fore  part  of  tho 
veuel  and  tunw  round  at  the  rale  of  five  turns  a  minute. 
The  waves  of  aoand  oocaaioned  by  the  movement  of  another 
vessel  are  received  by  a  membrane  and  {.ransmitted  by 
nueana  of  a  microphone  to  a  roceirer,  which  indicates  by 
means  of  electromagnets  from  which  point  of  the  compaai 
tlie  noise  eomee.  These  are  indicated  by  white  discs  marking 
the  direction,  and  on  deetrle  bell  also  sounds.  Several 
receivers  are  intended  to  be  worked  from  the  tame  trans- 
mitter for  the  captain  and  also  for  the  ongincman,  who 
eoold  atop  at  once  or  slow  down  ii  tho  vea«cl  were  coming 
in  tbo  opposite  direction  is  a  fog. 

AJiimlBlttm  Cells. — A  new  primary  battery  was  lately 
shown  by  the  Aluminium  Battery  Electric  Lightand  Power 
Company,  of  New  York,  which  bos  some  features  of 
interost.  A  laige  party  of  exports  were  present  and  a 
number  of  highly  satisfactory  testa  are  reported  to  have 
been  made.  The  aolution  used  in  the  battery  is  an 
"aluminium  compound,"  and  the  elemente  are  carbon  and 
a  compound  of  zinc,  tin,  arid  aluminium.  The  E.M.F.  per 
cell  is  two  volts,  and  the  internal  reeistaaco  loss  than  -03 
of  an  ohm.  It  is  said  that  in  tho  development  of  this 
bftttcry  some  pbcBomcna  were  observed  that  were  never 
>>efore  mot  with,  and  the  result  was  not  only  a  highly  effi- 
cient batter^-,  but  the  oiwninj;  up  of  certain  fields  of  ini'esti- 
gation  which  might  Ivad  tu  iiiiportint  discoveries. 

Contract  for  Z^hUns  in  Galway.— At  a  meeting 
of  the  Oalway  Harbour  Commissioners  on  March  35th, 
Major  Wilson  Lynch,  D.L.,  in  the  chair,  tbe  tender  of  the 
Galway  Electric  Company  to  light  tbe  old  and  new  docks 
with  electric  light  for  a  sum  of  MO  per  annum  w>is 
aecepted,  subject  to  the  approval  of  tbe  Board  of  AVorke, 
who  have  a  receiver  on  the  revenues  of  the  port. 
The  water  power  of  the  Corrib  river  is  being 
utilised  for  the  jiroduetion  of  the  electric  light,  and  the 
cAmpany  competed  with  the  gas  company  for  the  public 
lighting  of  both  tbe  town  and  the  harbour.  Some  of  tbe 
gM  lanpe  here  ore  gturanteed  100  c.p,,  and  tialway  is 
admittedly  one  of  the  best  hghted  towns  in  Ireland.  The 
new  lighu  at  the  harbour  will  be  mostly  incandescent 
Umpt. 


Shipa  luid  Compoesos.— Our  mnbipa  Mem,  myt  • 

correal H^ndfint  uf  tln.^  st'.'iiiifMp,  to  be  threatened  by  on  in* 
temal  danger  which  has  perhaps  caused  mme  of  tbe  loseea 
by  wrecks  and  collisions  from  which  the  Hoyal  Navy  has 
sulTered  during  the  bust  ten  yean.  The  compasaos  of  all 
iron  ships  have  to  be  very  cnrefuUy  adjusted  to  free  them 
from  the  magnetic  influence  of  the  hull,  hut  warahipe  con- 
structed aa  they  now  are,  entirely  of  steel,  are  found  oE 
themselves  to  possess  a  permanent  magnetism  which  is 
govcrtiod  by  the  direction  in  which  they  lay  during  build- 
ing. That  is,  a  ship  built  in  a  position  diiectly  north  and 
south  with  the  bow  to  the  north,  will  be  found  to  be  per- 
manently magnotisod,  tbe  forward  end  being  a  south  pole, 
while  tbe  southern  possessed  north  polarity.  Under  some 
circumstsncfts  on  long  voyages  this  magnetism  is  apt  to 
chan(;c  slightly  ia  direction,  and  then  the  previously  ad- 
justed compasses  are  thrown  entirely  wrong. 

Kaneat. — Tbe  first  trip  boa  just  been  made  over  the 
Northeast  electric  tramway  of  Kansas  City.  Five  cars  are 
running  and  othera  will  be  put  on.  The  line  is  three  and  a 
third  miles  long.  The  engine-room  comprises  Gve  large 
dynamoi.  repi'esenting  acombined  capacity  of  over  500  b.p. 
Two  300  h.pL  Babcock  and  Wilcox  boilers  ftumish  the  steam. 
A  quarter  of  a  million  dollars  bos  been  spent  upon  tbe  line, 
and  it  is  intended  to  make  it  one  of  the  best  etiuipped  lines 
in  the  country.  Another  electric  line  is  also  shortly  to  be 
constructed  between  Kanaae  City  and  the  residential  suburb. 
Tho  line  will  be  six  miles  long,  double  tracked  tbrou);hout, 
and  it  is  proposed  to  complete  the  whole  ontGt  and  work 
in  90  days.  Berides  this,  it  is  stated  that  another  lino, 
one  of  the  longest  and  best  equipped  electric  lines,  will  also 
be  carried  out  from  Kansas  City,  joining  it,  in  another 
direction,  to  Independence.  This  line  will  be  20  miles 
long,  on  tbe  Sprogue  system,  and  will  cost  almost  a  million 
dolUn. 

Cheap  Searoh-Lierhts.— At  Son  Franeieeo  burboitr 
experinicnta  have  been  made  with  the  Huntington  electric 
search-light.  The  aearcb-ligbt  hitherto  used  on  Amerioin 
warships  is  usually  a  vcrj  heavy  up|Miratua,  mode  in  France, 
weighiog  about  1,0001b.,  and  cost  about  £2,000.  Tbe  new 
search-light  weighs  only  about  1301b.,  is  of  4,000  e.p.,  andj 
costs  £73.  One  man  can  easily  handle  it,  and  the  lifcbt  is 
concentrated  in  ijorallol  rays,  instead  of  being  diffused  over 
a  wide  area,  as  in  those  previously  used.  At  the  distance  | 
of  half  a  mile  on  a  dark  clear  night  buoys  oould  be  plainly 
eeen,  and  every  rope  in  the  rigging  of  a  ship.  It  iscliuined 
that  tbe  light  will  penetrate  the  thickest  fog  sufficiently  to 
prevent  cottiaions.  An  interesting  experiment  was  made  by 
turning  the  beam  vertically,  when  a  column  of  light  three- 
<)iiart«re  of  a  mite  high  is  produced,  visible  on  dark,  clear 
nights  many  miles  away,  and  visible  in  the  thickest  fog  at 
one-eighth  of  a  mile  distant. 

Baonp.— The  Bocup  Corporation  expect  to  obtain  th*J 
consent  of  the  Board  of  Trade  for   their  proinsional  order, 
and  apparently  intend  to  commence  work  upon  the  earliest 
opportunity.      The  central    generating   station   is   to  be 
situate  at  Mosbwood,  on  land  belonging  to  tbe  Corporation, 
and  tho  buildings  will  consist  of  engine  and  dynamo  room, 
boiler-bouse,  workshops  and  offices.    The  motive  power  wilt 
be  furnished   by   three   horitontal   comimund   coutlcnsitig 
engines  nf  65  h-p.  each,  and  these  engines   will   drive   the 
dynamos  threagh  belting.    In  tho  boiler-hotiM  there  will  be 
two  Lancuhire  boilers  made  oE  steel,  and  prorided  with  Ibe 
necessary  fillings.    Tbe  electrical  installation  wil 
three  of   Edison  and    Hopkinson's  dv 
which  will  be  aUe  to  generate  suff 
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six  are  H^te  of  1,000  o.p.  each,  of  the  Broclue-Pflll  type  of 
lamp,  and  1,600  tncandasceut  lampa  of  16  c.p.  uch.  Tiie 
'BMWMry  ooeutnuUtor*,  metors.  «to.,  wA\  b«  provided.  The 
'dittributing  nuitis  will  be  2,013  yard«  iti  length,  &iid  ihu 
(|rMt«Bb  distance  of  any  Ump  fram  the  central  aUtion  will 
be  S70  yards.  The  nuins  will  he  laid  priiicirially  under 
tlM  footjiftths,  CMi  tho  t^roe-wtro  sysUmL  Tho  estimatod 
OMt  of  the  initallation  completo  n  £10,000. 

Pcrronr-XJoyd  Installation. — We  viait«d  Uat  week 
at  42,  Kijikv^iLiuei,  lioci  Lion-«ti-«ot,  Holborn,  an  iiilerMtiiit? 
tiistallatioii  of  the  Perreur-Lloyd  process  of  chemioo-elee- 
trical  Diunufaot-urc.  In  efToct  Uiia  is  a  |>roce8s  of  martufac- 
ttiriiig  diectrioiilly  cbemicitl  BiibBtiiticc«  hitherto  pruJncod 
by  beat  or  other  tre^itment,  and  yielding;  nt  the  same  time 
vary  cunsidorubte  qiiantltiee  of  electrical  ctiiTetit  s»  a  bye 
product.  Sulphate  of  copi>er  in  splendid  orysbils  Is  pio- 
diiced  und  can  be  supplied,  it  is  stated,  at  n  jtrice 
cousidcrably  loss  than  tho  present  cost,  and  the  current 
from  the  I*r>!e  jwinmry  bdttcry  formed  by  tho  apparatus  is 
used  to  charge  accumulators  which  are  used  for  lighting  the 
worlu.  The  process  prodnces  all  theTaetaUicaalts,!iiil|>hateti, 
diloriden,  ei«..  at  a  price  lesn  than  Lhc  or<linary  cost, 
and  by  the  method  of  simply  distillation  (which  in  purt  of 
the  process),  a  large  part  of  the  acid  is  recovered.  Elcotro 
lytic  copper  and  the  oxide  knovm  as  eement  copper  can 
aim  be  cbeajdy  produced.  The  eloetricity  twing  a  bye 
[wthIucl  costa  nothing,  and  as  the  quantity  of  the  current  is 
rory  large  tlie  means  can  bo  found  in  either  light,  power, 
or  for  chemical  purpose*  to  utilise  it.  It  romaiim,  oE  coime, 
to  he  seen  whether  tho  piTtcesw  is  prietical  on  a  liir^e  «falc 
lutd  what  tiD'ect  ujmd  tho  markets  such  a  proce&s  will  have. 
But  It  is  evident  that  fine  ma.r1cetable  crystalfi  of  many  IdndR 
are  heing  already  |>roducod  in  very  considcrahtQ  quantities. 

EditoriaJ  ChanffCB. — American  electrical  journaliflm 
promiheR  aooie  iidu'  -iiid  exciting  developments  in  the  iieai 
future.  We  have  already  annouucod  tlut  the  late  editors 
of  tho  KJecirieal  Worhl,  Mr.  T.  C,  Martin  ajtd  Mr.  Joseph 
Wetzler,  have  somewhat  abruptly  left  tho  [Kiper  thoy  have 
lo  long  connected  with,  and  have  taken  the  jwaibion 
ther  as  editors  of  our  namcaako,  tho  Now  York 
Eltcirinti  Jingiiterr.  This  week  the  Iiiri;er  |Kiper  briody 
annouticus  its  change  of  editorship  under  the  beading  of 
"anulher  slop  forward,"  so  that  although  no  details 
or  expUiiation  of  the  rupture  bare  been  divulged,  it  seems 
bo  bo  evident  that  somewhat  strained  relations  have  pre- 
ceded the  event.  Other  changes  ai-o  also  icportod,  Messrs. 
Colviii  and  Shaw  having  also  left  their  positions  and  joined 
thii  I'fltiring  oditors.  Tho  onKagcnicnt  h  aiinouiiceil  as 
e<litcir-in-chief  by  tbe  Klrdrval  JForU  of  Dr.  I^uih  Dell,  a 
well  known  piofeasorof  high  reputation  in  electrical  physics. 
Meanwhile  the  N.  V.  Kl'-drirnl  finytHfer,  hitherto  a  munthly 
corlHinly  with  the  highest  suientitic  flavour,  but  nutuiiiilly 
loHH  go-ahead  than  it«  contemporaries,  is  to  be  transfotmed 
nto  a  weekly,  and  it  is  to  be  expecteil  that  under  the 
ipiritod  direction  of  the  new  odtton  a  koon  nvalry  will  be 
eslithli.'ihed,  in  which,  taking  into  coiiBiduration  the  imroonac 
M-epo  of  the  vaat  continent  over  whose  cloctrlcal  [irogress 
they  will  keep  watch,  wo  wish  thuni  Iwlh  heurtfly  [irogross 
aiul  auccesa. 

Sunderland.— At  tbe  fortnightly  nicviing  of  the 
Sunderliud  Oiuuty  Council  Wt  week  tbe  tutvn  cletk  read 
a  letter  thcit  bad  l«on  received  from  Mesars.  I'inkney  and 
ItoUni,  ivilicitorM,  t  copy  of  which  hail  mUo  beuu  sent  to 
every  munilwr  of  tbe  Council,  on  behidf  of  the  SutMlcrlaud 
and  Sonlhwick  Klvctric  Lighting  Company,  lAmitoil,  as  to 


sujiplying  the  Blectrlc  light  in  tbe  town-  Upon  that 
tion  the  Highways  Committee  has  iia.ised  a  resolution  re- 
porting that  they  are  considering  the  propriety  of  tbe 
Council  applying  for  a  provisional  order  in  the  enanin;; 
session,  and  therefore  recommend  tho  objection  lodged 
with  the  Board  of  Trade  be  ailhored  to.  Alderman 
Boll  moved  the  adoption  of  tho  resolution.  lie  ex- 
plained that  the  company  for  whom  Messrs.  Pinknoy 
and  Bolam  acted  had  not  complied  with  tho  rules  of  the 
Boanl  of  Trade  as  to  anking  for  the  consent  of  the  local 
authority  to  their  application  for  a  provisional  onlor,  and] 
the  reault  was  that  the  order  was  now  vii-tually  dead. 
Under  the  circumttancoe  he  thought  the  time  had  arrived 
when  the  Corporation  should  obtain  an  oider  for  them- 
selves to  supply  electiic  light,  and  with  the  consent  of  the 
Baiid  of  Trade  they  could  tninsfer  their  powers  to  any 
Iwi'soiiB  or  company.  If  tboy  did  that  the  town  would 
keop  to  themeelves  a  certain  amount  of  profit  which  the 
town  ought  to  derive  from  it.  Mr.  Harrison  seconded  tbe 
resolution,  which  was  adopted. 

Solid  Aootunolat^ra. — We  have  iospacted  what  may  ; 
prove  to  be  one  of  tho  most  important  Jmprovementa  <n 
elocti'ic  storago  batteries,  especially  for  snob  jmriKwes  as 
tnictioi)  or  other  use  where  rough  handling  is  one  of  the  I 
unavoidable  cirr-iimstancee.  lliis  is  a  dry  storage  battOTy, 
in  which  tho  whole  cull  is  much  of  the  same  ooneiatOQcy 
as  a  hathbriek,  and  can,  therefoi«,  Buffer  nothing  by 
shaking.  The  modilication  mentionett  is  the  invention  and 
(tttunl  of  Mr.  Bai-bey-Stai'key,  whose  name  is  so  wall 
known  by  hia  method  of  adding  carbonate  nf  soda  to 
batteries  to  pi-evcnt  eulpbatitig.  In  tbe  jicw  soli<l  aocumu- , 
lator  the  tntenticeti  ))ctwocn  tbe  )»tttcry  plates  are  Ulled 
with  a  mixture  of  fine  while  wood  gawdiiitt  Roako-l  in  tlia 
Hilphuric  acid  solution  and  mixed  with  plaster  of  Paiis.  This 
mixture  seta  fairly  hard  and  tho  whole  cell  is  practically 
a  Miltd  masa.  'Vba  culls  have  boen  testetl  cxporimentally 
by  the  Electric  Traction  Com|Kiny  at  Barking,  and  it 
seems  that,  ao  far  as  the  tests  have  yet  extetided,  that  tha 
combination  is  very  satisfactory.  The  internal  resistance 
of  lhc  battery  is  not  increased  and  the  efficiency  is 
tho  same,  while  the  battery  is  only  a  shade  heavier.  A 
few  cells  have  only  as  yet  been  tried,  and  the  batteries  have 
not  yot  bcoQ  put  to  a  pnictical  working  test ;  but  as  for  as 
can  be  judged  it  seems  to  present  the  most  hopeful  means 
of  getting  over  that  greatest  difliculty  of  electric  storago 
traction,  the  buckling  and  consoiiuont  deterioration  of  the 
plates. 

Wir«<CoverLng  Haohinea.— Amongst  the  numerous 
accessory  branches  of  industry  which  have  arisen  in  con- 
iioctton  with  the  enormous  dcvolojiment  in  the  nse  of 
electricity  for  lighting,  for  telt^jraphic  and  teloijbonic  pur- 
l>oseii,  foi'  traiismisfdon  of  pswer,  etc.,  no  branch  has  shown 
more  steady  and  intelligent  development  than  tbe  manu- 
ftcturu  uf  muchiiioi'y  for  insulating  wires,  and  for  the  pro- 
duction of  ulovtrie  loadn  and  cabloH  of  uU  doacripUons.  The 
priuo  list,  which  we  li^ive  l>cfoi-o  u»,  uf  tho  luachinory  miulo 
by  Messrs.  Thomas  Biiii-aclough  and  Co.,  Limited,  Mau- 
choslor,  seems  to  cover  nil  tho  machitiery  nocessaiy  for 
the  branches  just  indicated.  I^ago  1  givos  lurticulars  of 
machinci'y  for  winding  and  doubling  cotton  and  otJiei' 
ynrui  usoil  in  covering  wiie«.  I'agos  2  ami  3  give  )>ar- 
ticulai-s  of  a  gi-«»at  variety  of  macbin'os  for  covering  wlree 
and  strands  with  cotton,  tiax,  jute,  silk,  etc.  Tho  nm«hinw 
are  mado  in  various  strengths,  so  as  to  deal  with  eveiy- 
thing  that  may  occur,  from  tbe  largest  strand  down  to  the 


finest  wire.  F'Jigo  4  contoiiK  datnila  of  &  fpxai,  variety  of 
niBchiiiwi  for  braiding  or  (ilaititig  yams  ronnd  wirea, 
itmnilt,  cnlilca^  otc.  Page  S  is  dsrotod  to  setting  out 
nitmeroos  machines  for  applying  tapes  of  all  kinds  to  uHres 
and  strands.  Thus  we  have  macbUius  (or  denling  with 
textile  tapes  of  various  kin<Ia,  metal  tapes,  pure  i ailia.ru blier 
tapes  put  on  spirally,  compound  indiaiubber  tapes  (iiib  on 
lotigittKlinaDy,  «tc  all  being  'conetrccted  of  the  raofit 
modem  form.  Pages  6  and  7  are  deTOt«d  to  ntachinos  for 
winding  wire  of  all  kinds,  and  aUo  for  nmlnng  wiro  cores 
or  strands  of  any  am  and  mimber  of  wires.  Pages  8  and  0 
aro  more  specially  devoted  to  machines  used  in  the  manu- 
facture of  large  subraarino  cables,  say,  for  deep-aoa,  inter- 
mediate, and  shore  end  puriwsca.  We  arc  infonnod  that 
Duuiy  iiii))rovQmenta  have  recently  boon  made  in  this  alass 
of  machinery,  more  eA[>eci)Jly  in  the  direction  of  increoaed 
prodiictioti  and  reduced  cost  of  attendance.  The  price  list 
■OTTOS  to  show  what  an  immense  variety  of  muchiiios  have 
become  neceaaary  through  the  groat  strides  in  the  use  of 
otoctricity,  and  we  are  informed  that  Mesitrs.  Thomas 
Barraclough  and  Co.,  Limited,  ar$  rewarded  for  their 
exertjons  and  their  great  outlay  in  the  introductioii  of  iui- 
l>rov6nient8  by  large  tod  increasing  ordern. 

Qas  Opposition  at  Bath. — The  opposition  to  the 
olocli'io  light  at  Itath  by  the  gas  comj^iany  is  reaching  an 
aciiu:  ^tage.  Home  time  ago  they  aakod  for  an  indepondent 
encjuiry  by  an  engineer  wpon  the  manner  in  which  Mr. 
MaH»ingham  hnd  liiid  bJH  wires.  Major  C'ardew  viiitod 
Bath  on  the  jtait  of  the  lioard  of  Ti-ade;  afterwards  Mr.  (r. 
HarriB,  aaoatant  of  Sir  F.  Bramwell,  accom|>anie<l  by 
tbe  gaa  company's  engineer  and  directors,  ivent  over  the 
work,  licing  accorded  every  facility  by  Mr.  Massinghani. 
This  ra|iort  has  not  been  niitilc  publico,  so  was  presumably 
favounible.  The  gas  company  thereupon  instructed  their 
own  mginoer,  who  reported  that  the  electric  cables  tome- 
timoe  loased  near  tbo  gw  maine,  and  when  croiuing  went 
"over  tfaem  and  •onutJUM  under  the  gas  mains,"  which 
does  not  soem  unlikely.  U[»on  the  report  of  the  engineer 
the  gas  conijiany  have  drawn  up  and  forwarded  to  the 
Board  vi  TiihIc  several  objcctious  l«]  the  license,  the  muiu 
pointe  boini;  tJiat  tbo  undertaker  (Mr.  Mus9infi;bam)  on  rc- 
OMvipg  not  )c«s  than  34  hours'  notice  should  forthwith,  at 
hia  own  cost,  remove  or  so  diajiOBe  uf  the  electric  muins 
•a  laid  by  him  lu  allow  of  gas  loains  being  repaired  or  in^ 
tpeeted ;  and  also  that  if  the  undertaker  neglects  or  declines 
to  comply  himaelf,  that  the  company  may  tbemsolves  cany 
out  the  work,  the  undertaker  agreeing  to  switch  off"  the 
current  for  so  long  as  it  is  noce&uiry  for  such  work  to  be 
completed.  The  effect  of  such  a  claime,  if  granted,  can  be 
osisily  seen,  and  would  be  disaAtrous  to  Mr,  Mauingham, 
who  would  be  practically  under  the  control  of  the  gM  com- 
pany, and  would  be  prevented  from  properly  fulfilling  his 
eontracts,  aa  at  any  time  they  pleased  the  gas  comjuny 
woiUd  be  at  liberty  to  insist  iijion  the  electric  light  in  any 
particular  district  being  siispondei]  for  -Any  time  and  for  »o 
long  as  they  might  choose.  Mr.  Mas.siujrhsni  was  mlling 
to  agree,  rather  tbaii  submit  to  the  trouble  and  expense  of 
an  enquiry,  to  any  reasonable  objection,  but  tbo  object  of 
IIm  company  saems  to  be  lo  force  the  enquiiy  U|H>n  him, 
which  most  prove  u  serious  drain  upon  Irs  rwources,  Ha 
Strong  is  the  feeling  in  some  quarters  iu  Hath  against  this 
ooocao,  that  &  ptiblic  meeting  has  boon  suggested  in  order 
to  pivtMt  againRt  this  course  wd  to  send  reproswitations 
to  the  Board  of  Trade  of  the  vexatious  naiiiro  of  the 
objections,  or  it  the  ennuiry  cinnot  be  averted,  to  in- 
demnify Mr.  Maasiiigh^tm  for  the  enforced  expense. 


Edlabnrgrh  Bxhibitiou.— The  boildingt  for  the  Ediii-j 
burgh  Klactrical  Exhibition  are  now  practically  completed, 
and  it  is  orpecteil  that  the  whole  will  I>o  ready  for  the 
opening  on  May  t.  The  scope  of  tbe  exhibition  hai| 
been  considerably  widened,  and  the  machinery-hall,  whicb, 
according  to  the  first  conception,  would  have  accouiao- 
dated  the  whole  of  the  exhibits,  now  forms  scarcely 
one-third  of  the  buildings.  It  will  thus  be  one  of 
the  ordinary  exhibitions,  but  with  an  electrical  sec- 
tion as  ita  most  prominent  feature.  The  aita  is  mmm 
two  milOB  from  tbo  eoatre  of  the  town,  and  conn 
altogether  some  90  acres,  having  two  railway  stations 
within  the  grounds.  The  recreation  ground  alone  covers 
10  acres,  and  the  other  out-of-door  amu««montH  are  very 
numerous,  ineltiding  recreation  ground  and  ninnitig  courw, 
the  switchback  railway,  the  ch^min-de-fer  glisawiU,  a  pano- 
rama, etc.  The  buildings  of  the  exhibition  proper  cover 
an  area  of  nearly  nine  acre*.  They  are  eonatmoted  almoat 
entirety  of  wood  and  glass,  and  the  general  design  ia 
light  and  elegant  in  character,  though  the  mamigomcnt  has 
wisely  abatuined  from  extruvagaot  outlay  on  mere  Ucconi- 
tion.  The  general  exhiluta,  both  British  and  foreign,  are 
accnmmodated  in  what  is  called  the  main  building,  a 
spacious  halt  subdivided  into  numerous  coiu'ts,  occupying 
the  eastern  portion  of  the  site.  There  alao  ia  tbo  largo 
concort-hall,  with  a  grand  organ  and  a  commodious 
orchestra.  The  main  building  is  connected  with 
the  nmohineryfanlE  on  the  west  by  several  annexes 
and  a  covered  way.  Here  are  the  fine  *xt  galleries,  com- 
jirising  one  coiut  for  sculpture  and  six  for  painting.  The 
exhibition  of  pictures  will  consist  entirely  of  contributions 
hy  artiste— that  is  to  say,  there  will  be  no  loan  collection  ; 
but  there  will  boa  good  reprcstoiitation  of  oontamponiry  art, 
l>oth  British  and  foreign,  and  nearly  all  thepicturas  will  be  on 
sale.  Tbemachinery-hall, which  measuresTOOFt.by  inO[t.,will 
be  the  most  interesting  portion  of  the  exhibition,  bocauso 
it  will  contaiii  thone  exhibit*  that  differentiate  it  U'oia  other 
enterjtriiieB  of  the  same  kind.  It  will  be  divided  into  t^tree 
jKMtionB,  the  middle  one  of  which  will  be  occupied  by  soma 
20  dyniimos.  The  electrical  inventions  and  appliances  will 
be  loDibod  ia  the  western  division,  and  will  include  all 
the  difTorent  kinds  of  ap^iaratus  for  the  prodiiction  and  con- 
duction of  electricity.  Its  moat  int«re«ting  feature  will  be 
examples  of  the  practical  applications  of  electricity — the 
tclugruph,  the  telephone,  the  phonogra^ib,  ftre  alarms, 
burglar  alarms,  electric  clocks,  time  telegraphs,  electric 
signals,  and  electric  lighting.  There  will  aIbo  be  a  section 
devoted  to  tbo  bibliography  of  eleotridty.  The 
general  inventions  section,  occupying  the  eastern 
portion  of  the  hall,  will  include  ft  great  Viu-iety  o( 
machinery  and  appliAnues  connected  with  manufac- 
tures, milling,  engineering,  and  locomotion.  The 
feature  stipiilatod  for  by  Uie  Klectrical  Tnidas  Section 
uf  tbo  London  Chamber  of  Commerce  has  considerably  con- 
tributed to  it«  aucuHS  in  procuring  exhibits.  This,  it  will 
be  remembered,  is  the  coiisidorution  that  sjucO  sfaoukl  be 
grantee)  reut  free  to  exhibitore  who  are  really  thetouree  of 
the  interest  taken  by  the  public.  A  deposit  of  halfni-erown 
|»er  sf^uare  foot  of  sjiace  w.is  required,  which  will  be  returned 
if  the  expenses  of  the  exhibition  are  paid.  This  feature  ls 
an  importAiit  iiuiovalioo,  and  is  exciting  considerable 
interest  in  othertownsandabnMKl,  and  it  is  not  iin]Mrobable 
that  it  will  form  a  preoedont  which  all  future  exhibitions 
are  likely  to  follow.  The  Ijonl  Mayor  of  London  will  visit 
the  exhibition  "  in  state,"  and  wilt  be  onterUined  *' 
chi«f  magislrotos  of  the  burghs  of  Scotland  ~' 


DEVELDPHENT  OF  GENERATING  STATIONS  FOB 
INCANDESCENT  LIGHT  AND  POWER.* 

BY  a  J.   FIBLD. 

1  dedre  U  proMnt »  hriei  revi«w  of  th«  preeent  and  near 
future  of  eeiitral  power  pknta  in  the  larger  cities,  takitiga* 
an  iUiutration  one  of  recent  ty{j>e.  descHliing  its  general 
mtraneement,  then  {irocewling  Lo  the  conaiilorution  of  iU 
initial  co«t,  earning  c&i^uuity,  oulpiit,  operating  exjiena>3« 
and  economy,  and,  in  concfuiion,  trying  to  indioiCrQ  tbe 
immodiat'f  future  development  in  this  cliise  of  work. 

The  immediate  points  to  be  considered  in  the  designing  of 
central  (tower  plant  for  a  large  city  are  niativ,  and  tiiey 
Bhoiild  i-uceive  careful  survey  before  any  work  is  proceeded 
with.     We  will  briefly  titDamariso  tbem  aa  follows  ; 

1.  Recognition  of  the  importance  of  safety  and  reliability 
in  operation. 

3.  Obtaining  the  true  economy  of  output  under  all  con- 
iljtionn. 

3.  Installing  of  ]>lant  in  a  building  entirely  nuited  to  the 
working  «f  same,  and,  aa  far  a«  human  ingctiuity  can  pro- 
vide, it7w>f  againBt  deatniction. 

4.  Adaptability  to  proper  and  economical  working  of  the 
plant. 

a.  DiviaioR  of  tbe  Konorating  power  into  the  proper 
number  of  units  for  the  itafe  and  reliable  n|»eratioii  of  the 
plant. 

6.  Flexibility  of  system — that  is,  adaptation  to  furnish- 
ing current  for  light,  power,  and  other  sources  of  revenue, 
the  obtaining  of  the  largest  return  per  dollar  invoited,  and 
not  carrying  to  oicc&s  for  tbo  mora  nakc  of  engineering  by 
any  port  of  the  plant  for  the  obtaining  of  [proper  resulte 
therefrom. 

7.  Not  installing  the  plant  for  mufhroom  growth,  but 
laying  it  out  for  comprehensive  husiiiess,  thoi-cby  securing 
at  aa  early  a  date  as  ooesible  the  entire  confidence  of  the 
inveatod  c«ptlaL 

A  carefnl  conaiderataon  of  these  pointe  will  prevent 
tronble  later  on.  Much  of  the  trouble  of  stations  at 
tbe  present  time,  in  their  standing  with  the  community, 
is  due  to  noglect  of  this  point,  .ind  the  majority  of  their 
failureRxs  well.  M'o  miiat  recognise  the  fiict  that  the  public 
to  a  certain  extent  have  become  prejudiced  somewhat 
unjiistly,  but  this  isall  the  more  reason  for  bettor  and  more 
conservative  management  and  good  conatruction.  Xo  more 
inviting  field  is  offered  for  either  investing  capital  or  good 
en^nooring  than  central  station  for  lighting,  power,  and 
railway  work. 

I  pro|>o««  to  take  aa  a  ropresontathre  type,  showing  the 

Iirceent  development  and  first-class  work,  the  stiition  of  tfan 
Cilison  Rlectric  Illuminating  Comjiany,  of    Brooklyn,  com- 
pleted last  fall  and  now  in  successful  operation. 

In  the  irmngGmont  of  this  pUnt  tboru  was  somewhitt  of 
a  departure  from  previous  general  practice,  the  company 
trying  ta  secure  the  benefit  of  jxint  ex^ierience  in  the  larger 
stations  of  this  cla&s,  both  in  the  kind  of  arrungenient  and 
of  appunitUE  used,  trying  to  secure  at  as  economical  a  cost 
aa  poBsible  tbe  best  ]>Unt.  As  will  be  seen  by  tht>  longi- 
tudinal section  through  the  building,  the  general  arrange- 
ment is  as  follows. 

Tbe  boilers  and  engines  are  located  on  the  first  floor,  the 
engiace  being  on  the  front  half  and  the  boilers  at  tbe  rear, 
thereby  bringing  everything  on  this  |M.rt  directly  under  tbe 
eye  of  the  chief  unginLvr,  miLking  it  much  better  than  where 
the  boilers  are  located  two  or  three  storeys  up  ;  this  was 
obtained  by  Sjn'ea^ling  out  a  little  more  on  tbe  gixiund.  Tbe 
boilem  are  BaU'ock  and  Wilcox's  Uigest,  type  of  sectional 
water  tube  boilers.  The  engines  are  300  h  p,  com- 
|)Ound,  horizontal,  automatic  engines,  manufactured  by 
the  Ball  Engine  Conijiaiiy.  Kacb  engine  is  dii'ectly 
bolted  to  two  generators.  The  plan  of  the  engine  and 
boiler  room  floor  will  also  show  in  more  detail  the  general 
arrangement  here  used,  and,  1  think,  needs  no  further 
expUnation. 

Ascending  to-  tbe  second  floor,  wo  reach  the  electrical 
part  of  tbe  pUnt.  Here  are  located  in  the  front  pait  of  the 
baiUiiig,  directly  over  tbe  engiiio-room,  34  dynamos,  each 


with  a  capacity  of  V-'tO  ampwn  Mid  140  volta  Each 
dynamo  weighs  about  eight  tons.  Overhea*!  tinvoUing 
cfjincs  are  instutled  hei*e  and  in  the  oiiginft-roota  for  roedy 
and  quick  handling  of  all  apparatus,  Through  the  centre 
of  the  dynamo  room  U  located  the  electrical  gallery.  From 
hei-e  All!  contrulidl  the  workings  of  all  the  dynamoe,  an<l 
other  apparatus,  also  all  outside  lines  ;  everything  in  connec- 
tion with  handling,  generation,  nnd  furnishing  of  current  is 
directly  under  thci  eye  uf  one  man  in  this  gallery,  and  from 
which  he  has  a  gBnentI  view  of  the  dynamo-room  Huor  and 
the  workings  of  the  dynamo,  a  second  man  iieing  on  the 
floor  lo  see  to  tbe  bearings  and  brushes-  From  this  gallery 
run  all  the  feeders,  which  connect  into  the  network  of 
mains,  covering  over  an  area  of  about  one  and  one-half  miles 
square.  The  ampero-metersaro  located  on  each  fiMxIer,  so  as 
to  show  tbe  loud  in  each  part  of  the  dintrict.  litis  plant 
maintains  its  distribution  a'ld  regtdalion  thereof  by 
balancing  within  itself.  No  feeder  otnialiscrs  are  here  naed 
for  feeilor  regulation  :  the  uniting  and  trying  up  of  tlie 
system  together  with  the  use  of  the  auxiliary  bus  affects 
this  regulation.  All  circuluof  this  plant  are  iindergmund, 
there  being  alwut  2.1  miles  of  underground  conductors. 
These  have  given  perfect  satisfaction  and  reliability  in  their 
workings,  maintaining  to-^ny  an  insulation  on  the  system 
ae  a  whole  of  over  balf  a  megohm. 

On  tbe  rear  of  the  second  floor  are  locabod  the  coal  stor- 
age, wnter-tar.ks,  and  feal  w:iter  heater.  On  the  top  floor 
we  have  the  ollices,  supply  rooms,  and  worktshops  of  the 
company.  Returning  downstaira  again,  we  find  in  the 
basement  ashpits,  smoke-flues,  pumproom,  two  large  coal- 
stoi-aee  vaults,  giving  a  total  capacity  for  storage  of  over 
1,000  tons,  air-blast  tor  forced  dmugbt,  and  other  details  in 
connection  with  the  steam  plant. 

Wo  have,  therefore,  hero,  in  a  building  "5ft,  by  lOOft, 
nii}>flraMis  and  all  dejiartments  complete  for  tbo  genorstion 
and  supply  of  current  of  40,000  ligtita,  or  tbe  equivalent  in 
I'^ht  and  |>owcr,  and  so  arrangcl  as  to  secure,  as  far  as  can 
be  foreseen,  continuous  working  of  tbe  plant  and  entire 
reliability  in  the  supply  of  cnrrent.  I  give  you  now,  iii 
round  figures,  the  oust  of  thin  plant  as  shown  by  the  con- 
struction RccountH  und  ostimstee : 

HtAtioi)  buiklinK.  cnr): [ilele.  fni^luJUig  ali  fltllngs,  founds- 
doRi,  gtacka,  fumitun),  etc.   ,., 

ttoslcaUta 

Stum  pUal,  iadodiag  cnginM.  boikn,  pumps,  h«at«ra, 
]B[iiii((,  l>cllit,«to 

ElfCirioal  plant,  inclading  ilynaiBOs  uiJ  oil  otcctriaal  apps- 
rains.  u  swii«liM,  «tc.... 

LtDiirrKroiiuil  avitteni,  nutensl  ............. m « 

Bxuaruiou  And  Ulwar  inaUJliuft  SsnB 

Geostil,  Induijiog  Isupa,  mvten,  l  'oU,  inetrumqnt*,  ongi- 
nMriuE  Mil  ■rahitwcoial  fXpipriSik  wiiiog,  sorrioea  so'l 
offica  Arnitor« 


8100,000 
3&,000 

50,000 

40,000 

115,000 

3fi,000 


*  Pntiii  th'  Bft-lriail  A'*grtit«'/',  Xuw  Yt>rk> 


S0.000 

Total $426,000 

This  includes  the  entire  cost  for  the  plant  aa  it  stands 
to<iay,  which,  as  far  as  tbe  building  is  concerned,  ii  com- 
plete for  the  entire  ca[>acity.  At  present  there  is  installed 
generating  cft[)acity  of  boilers,  engines,  and  dynamos  for 
oneihird  (!^)  of  the  final  output  of  the  plant.  Tbe  subsi- 
diary electrical  ap[iaratus  is  complete  for  the  entire  output, 
with  a  very  few  additions  in  the  way  of  a  few  switches,  etc. 
The  underground  lines  have  a  capicity  for  20,000  lights. 
The  work  necessary  to  complete  the  plant  for  it«  entire 
cspiuiity  would  cost  about  200,000dols.  Hiiditional. 

For  this  amount  lhel^^  hju  been  obtained  here  a  plant 
which  is  cnnaidoreil  oqual,  if  itot  superiuc,  to  any  of  this 
class,  and  at  a  cut  of  20  to  30  {>er  cent,  lesn  tbuu  has  been 
Qxncndo<l  for  similar  oneSL 

I'bu  next  consideration  m  the  operating  expenses.  To 
place  the  company  on  an  earning  buais  wo  have  to  secure, 
to  start  with,  a  ceruin  number  of  lights,  or  an  equivalent 
in  lighte  and  power,  to  clear  the  necessary  general  and 
operating  expenses,  which  will  vxistrcguiilltns  ui  tbe  dmall- 
neas  of  the  load.  In  other  words,  we  must  have  lor  suck 
a  pUnt  not  leaa  than  5,000  lighu,  with  an  averj^e  income 
of  Bdols.  per  light  per  yeai-  to  ctuir  tbe  geneml  incidental 
and  operating  expenses.  Tbi«  flgure  we  may  consider  as  ,| 
our  unit  of  operating  capacity.  From  this  we  can  Hgtiro 
tbe  tnoroaserj  Mrmngs  and  profits  for  the  larger  number  of 
lighu  connected.  There  exists,  practically,  a  corut.int 
nttio  of  vuiable  and  fixod  operating  ex[MmKe«.  By  vaii.>id« 
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tipensM  wo  mean  those  obtained  on  a  vnriation  in  load  and 
increase  oF  biisincwi.  This  incluclc»  coal,  oil,  lump  rencwalH, 
and  iinuill  increajie  from  time  to  time  in  ihe  amciiint  of 
labour  ocnployod.  Tbc  fixed  oxponsM  include  those  itCEoe 
which  roKAin  piacticalljr  conaUkitt  uodor  varying  conditions 
of  iiicome.     A  caraful  nnalysia  of  all  the  itenu  covered  Jn 


W«  biiv«  illustrated  a  load  diagram  taken  from  thie 
station,  which  gives  ;oa  a  fair  idea  of  the  chanEci  ind 
variatiunR.  The  m;txin:tuin  nmnfier  of  ligbtit  tiRhiixf  at  any 
time  in  proportion  to  tbi;  number  coRticctod  is  very  good 
far  such  work,  and  shows  a  good  class  of  biisiiu:a&.  The 
toad  diagram   through  tbe  Jay,   howov^r,  shovn  a  new 
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^  these  oxponscs  in  such  a  station  as  this  one  gives  the  follow- 
ing result :  That  the  fixod  exjKtniiea  are  7^^  per  cent,  of  thu 
whole,  aiu\  the  variable  25  per  eont.  approximately,  or  In 
lancibiilu  which  may  appeal  more  diro«tly  to  you,  if  wo 
doublo  our  titcomo  or  bueincsi*,  wc  only  increase  our  cx- 
l.'punsos  3S  jKir  cunt«  Tbiti  sliou-s  that  a  station's  [koesibili- 
1-tiea  and  profit  lie  in  increasing  this  bluiticx  from  the  unit 
yoint> 


station  on  a  clear  day  with  a  small  number  of  li|i;ht4 
lighted,  and  power  work  only  just  commonctng.  It  tn  this 
pow«r  work  that  wants  attention,  and  tbefiecuring  of  which 
means  the  bringing  up  of  this  average  toad  during  the  day- 
time to  a  gooii  jtsyiiij'  basis.  The  curve  for  the  evciiiitf; 
buiir  indicates  a  goon,  broad,  solid  load,  which  shows  the 
combination  of  six  o'eloek  btuineas,  with  the  addition  of  a 
gooil,  eolid  ovwiing  loud.     Many  stattons,  after  ro-  ' ' 
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maximum  point  around  lax  o'clock,  rspidlj'  fall  olT,  and 
never  re^n  thia  point  Ag.iin  for  the  evening,  More  wo 
hiiT«  the  UluttratioD  of  cTulis,  tbcatrcs,  chun-hea,  concerts, 
and  rvadtinccfi  ligbting  after  mpper,  hringiiifc  up  the  lead 
to  its  maximum  point  botwsen  eight  attd  njiio  o'clock, 
llic  avorugo  load  for  the  24  hours,  which  is  about  2b  »or 
cent,  of  the  maximum,  is  a  vary  fair  one,  and  with  the  addi- 
tion  of  tlie  day  loai)  that  n-ill  ooioe  on  with  tho  addition  of 
power,  will  make  tois  a  modal  load  diagram.  Tho  general 
run  of  staUotis  shown  as  an  averaj^e  for  the  24  hours,  from 
30  to  40  per  cent  of  the  miLXimum  load  ;  the  tatter  tigtire 
ia  very  neldoin  reached.  The  writer  knows  ol  one  station 
in  which  wc  have  the  latter  figure,  and  where,  if  we  elimi- 
nate one  ehort  half-hour  around  6  o'clock  a.m.,  we  have 
the  remarkable  showing  of  7S  per  cent  average  load  for  tho 
2i  hours.  As  to  the  workings  of  the  engines  in  this  sUttoii, 
indicator  cards  from  running  testa  show  the  division  of 
work  on  the  cylinders  aa  follows : 


I 


I.H.P.  IimmI  viid  high -prcBsure  pjllndcr 63A  h.ji. 

„     enokend        „           ..               60A    .. 

I,           „        low -praaure  cylinder 68^    „ 

„      I>«^»nd        „             „                 65A    .. 


Making  a  Utal  Lh.p.  238^  h. p. 


with  a  boiler  pressure  of  llOlb.,  re%-olationfl  233,  and  toad 
l,!tOO  amperes,  which  is  the  equivalent  of  2,725  limi», 
therefore  giving  for  the  indicated  power  furnished  lU 
Immjjs  per  horse-power.  This  is  for  (mwer  deveIo|ie<r, 
making  no  allowance  for  friction  of  engine  and  dynamo, 
The  friction  of  the  engine  is  less  than  5  |icr  cent  of  its 
noimal  capacity. 

Uiiving  in  the  above  given  a  general  outline  of  this  plant, 
tt«  cost  and  operating  expetiAuti,  I  nuw  wish  to  call  your 
attention  to  tho  points  in  connection  with  the  type  of 
engine*,  boilers,  dynamos,  underground  ayatem,  etc.,  to  be 
adopted  in  a  station  of  thia  cUw. 

In  planning  the  eneine  [jower  of  a  station  of  thin  kind, 
we  first  have  to  consider  the  question  of  using  either  the 
Corliss  *r  high-apood  engine.  Regarding  the  uao  of  Corliss 
engines,  wc  are  trank  to  state  our  ohjeciiotid.  Exc<Nt?ivc 
first  cost,  pon<lerou8  machinery,  counter-shafting,  pidleys, 
clutchea,  etc,  Ics'I  ui  to  believe  that  tbcee  Mmea  are  uii- 
neoeeeacy  when  tho  problem  is  carefully  coneu^wl  from 
an  tubiassed  standpoint  Assume,  fckr  the  sake  of  argument, 
that  we  can  save  fi  or  10  per  cent,  in  steam  cconomy.if  this 
is  obtained  at  a  cost  tho  interest  of  which  amounts  to  more 
than  this,  wc  are  obtiintng  it  for  no  good  whatever ; 
furthermore,  there  are  many  other  probtoms  in  electric  light 
actions  which  wc  buvc  to  carefully  consider  in  this  ques 
tion  of  8t«am  plant,  one  of  which  is  reliability  in  o|ieriiliuii, 
and  being  always  ready  for  aervii;e.  We  should  not  deaiun 
OW  plant  tor  that  capacity  reached  as  sbowti  on  our  load 
diagram  lor  only  a.  short  time  in  the  24  hotira,  but  we  must 
8D  design  it  to  give  this  result  for  the  average  that  wo 
have  during  the  24  hours.  Even  wiierc  wc  have  a  mnro 
constant  load,  as  in  exclusive  arc  lighting  on  municipal  cir- 
cuits, I  think  even  here  we  need  to  carefully  Gonstder  the 
problem  as  well. 

^  Highspeed  engines,  so  udlcd.  although  thoy  are  not  in 
piston  speed  any  nighor  than  the  Corliss,  but  merely  in  rota- 
tive spee'),  have  shown  a  considerable  development  and 
marked  advance  in  the  (laftt  year,  and  the  next  year  is 
going  to  see  even  more  develoiiment  in  this  line.  Owing 
to  bett«r  workmanship,  better  designing  and  building  than 
formerly,  the  prejudice  which  Lu-irely  existed  among  old 
engineers  against  this  Lyjw  of  engine  is  rapidly  wearing 
away.  With  the  mnglfr«ylindcr  engine  under  variable 
load  we  often  obtain  yooe  economy,  but  aa  comi>ared  with 
the  Corliss,  under  similar  conditions,  allowing  for  thedi»cre- 
{Kincy  in  price,  the  reault  is  not  so  disparaging.  Now  theyoro 
going  fnrthtr,  and  building  compouno,  and  even  triple 
expansion  engines  of  tliis  cluaa.  In  the  Brooklyn  station 
H'o  have  one  of  the  representative  types  of  ibi#  clas8  of 
enginea,  horiicnntul  com)K>und  engincii. 

These  enginvs  ai-u  built  for  high  economy  and  economical 
work,  ami  the  guarantees  made  on  them,  I  think,  oompam 
favouniMy  with  the  guarantee  on  coro|K>inid  Corliss  engines. 
At  least  three  or  four  of  the  manufacturers  of  this  clofia  of 
«ij;ine  stand  ready  to-<Uiy  to  guardiiteo  from  32lb.  to  2&lb. 
«/*  iTMter  per  I'miiciilvil boiiiepower  per  hour.    I  do  not  know 


of  any  Corlias  manufacturers  who  arewilling  to  do  any  better. 
Engines  of  this  class  are  as  well  'mill  now  in  worknmnBhip 
and  as  reliable  in  operation  as  can  possibly  he  dcsiivJ-  Added 
to  litis,  we  have  the  advantage  of  direct  connection  to  our 
generators.  Tests  made  nt  the  Brooklyn  sUilion  have  shown 
that  the  engines  have  actually  come  up  to  the  guarantee 
made  on  them,  and  that  the  plant  there  is  sbowinK.  as  com- 
pared with  single-cylinder  enginoa,  an  economy  of  ooal  per 
unit  of  output  from  25  to  30  per  cent  better,  la  a  station 
of  this  kind,  tho  actual  coal  consumorl  per  unit  of  output 
at  the  dynamos  is  eon-'identbly  larger  than  is  nhown  on  a 
direct  test  whore  we  charge  tho  engine  only  with  the 
coal  it  uses  directly.  The  weekly  records  from  station* 
of  this  class  chaise  the  bon«e-power  output  with  all 
the  coal  used  by  the  on(pne,  pumi»,  condensers,  well 
pumiM,  cleaning  fires,  bloning-off  builors,  etc.,  and  where 
the  former  item  is  about  31b.  of  coal  per  horsfrpower  i>er 
hour,  wc  have  in  the  latter  case,  making  no  allowaace  for 
the  engine  running  emfity,  a  result  50  per  cent,  greater 
than  tkis.  Economy  in  this  line,  however,  ia  not  going  to 
atop  at  compound  engines,  as  there  are  being  built,  by 
at  least  two  manufacturers,  triple  oxpunston  highspeed 
engines. 

In  connection  with  the  triple  expansion  engines  men- 
tionol  we  have  to  consider,  again,  tho  problem  of  the 
dynamos  to  be  used.  Wo  can  stay  as  at  present,  and  belt 
to  ourdynamoA,  but  I  )>elieve  that  the  next  large  incan- 
descL-nt  Etrttiuns  will  not  only  include  compound  or  triple 
expansion  enginea  of  300  or  400  h.p.,  but  will  also  have 
multipolar  dynamos,  one  or  two  being  directly  connected  to 
the  engine.  By  this  I  do  not  mean  belted,  but  direct  shaft 
connection  through  a  llcxible  coupling.  This,  of  couree, 
necessitates  the  multipolar  machine  in  order  to  secure  the 
output  with  a  slower  9[>ee<l.  Engines  and  dynamos  of  tbia 
type  can  be  infitolled  in  the  space  at  present  occupied  by 
tbe  engines  aloite.  This  means  not  oidy  economy  in  build* 
ing  and  real  wtate,  but  also  in  operating  expenses. 

In  regard  to  boilers  for  such  a  plant,  we  do  not  know  that 
wo  hare  any  new  economy  to  be  hojwd  for  in  tbe  near 
future.  All  wu  have  Iv  look  for  at  preaont  is  improvement 
in  detail  of  manufacture  and  the  sBcuring  of  better  and 
dryer  steam.  We  have  two  classes  of  boilers  prominently 
before  iw  for  thia  work.  We  have,  in  general,  first,  bon- 
xontal  tubular  boilers,  which  wc  find  in  general  factory 
use  to  a  large  extent  throughout  the  country.  Whore  we 
hare  plenty  and  cheap  reuJ  estate,  poorer  attendance  and 
modcratA  stoam  preaeure,  this  class,  in  ^oneml,  fills  the  bill. 
We  lind,  however,  that  they  are  now  oven  building  them  to 
work  up  as  high  as  1 25lb.  boiler  pressure.  When  we  COHM 
to  construction  of  the  lx)iler  plant  on  expensive  city  pro- 
urly,  where  we  are  cram|>ed  for  8|)sce,  we  are  almost 
imited  at  once  to  some  one  of  the  types  of  MCtienal  waters 
tube  boilers.  In  tbe  Brooklyn  station  we  are  practically 
ttmited  to  the  consideration  of  this  class,  and  we  have  not 
only  12f)Ib.  but  li>01b.  boiler  pressure,  and  even  higher. 
We  hare  also  the  advantage  of  quick  steaming  under  heavy 
changes  in  load. 

We  hare  to-day,  brought  before  us  in  the  undergi'oui»I 
system*,  the  coiiaideration  of  what  is  to  most  of  tho  com- 
panies their  most  serious  problem,  in  the  proper  solution  }f 
which  the  beet  talent  ia  being  devoted.  In  tbe  Edison 
nnderground  system  we  have  what  is  generally  recognised 
lu  the  most  pi-actical  solution  for  circuits  of  less  than  300 
volts.  We  here  obtain  at  a  miutnmm  of  cost  the  mMt 
Hexiblfl  syateoi  and  local  distribution  froni  house  to  houae, 
whieh  has  no  equal,  ft  enables  you  to  take  olT  services  for 
local  distribution  from  every  iOft  without  in  any  way 
affecting  the  insulation  on  the  main  line,  and  heins  able  at 
any  time  to  disconnect  these  services  and  restore  the  main 
to  its  original  condition.  In  any  other  system  we  have  the 
problem  of  splicing  and  cutting  of  cables,  which,  at  its  best, 
is  had  work.  What  we  desire  u  not  such  a  high  insulation, 
as  good  mechanical  protection.  Aa  long  as  we  cun  hold  a 
moderate  insulation  with  good  mochani»l  protection,  that 
is  all  wo  want  In  Purls  they  have  used  bare  copper  con- 
duotors  8upi>orted  on  ]>orcelain  in  a  oonereto  conduit  This 
lias  worked  satisfactorily  in  the  nuuR  so  far,  but,  of  coui-»c, 
aic  very  cxpon!)i\c.  They  wo  now  proposin;;  foi*  all  thoir 
incruaEO  the  Ediwn  tubing  for  thin  cUeb  of  work.  In  luiy 
system  ol  cablea  drawn  in  we  hart)  the  avlectiuii  of  a  loi-ge 
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cUm  of  conduits,  but  in  ray  mind  all  we  iiocd  nnd  dosiro, 
as  I  bavo  boforu  sUitctl,  Ih  iiieoliiiiiioft.1  prnteclion  for  thwe 
cftWee,  and  the  cheajwal  conduit  that  will  afford  this  (.rotec- 
tion  ix  nil  that  is  noccsoary.  What  in  waiiteil  03|M;ciully 
is  Ronio  syHt«m  uf  lociil  difltiiltnttoii  for  these  faiKbe>'  ten- 
sion   circuits.      Tbo     underground    lystcnt    iitstall«il    in 


the  past  few  montlu,  vhcii  it  was  pLiuially  destroyed,  suc- 
coHsiiilly  worlcinj;,  a.nd  even  anti(]U^t«d  »  it  wns,  earning 
large  diridettdi.  lie  hnsttill  ofintintiwl  artivfJl^  to  impreR- 
natc  bin  idous  on  the  work  from  ibuL  dity  to  thb,  iikIio»^ 
lie  has  not  taken  such  an  acUre  jiurt  in  il«  carrj-ing  out,  but 
1  think  we  rany  rcc  him  at  no  diatant  day  u^in  taking  a  i 
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[IrooklyD  has  a  network  of  underground  coiiductcre 
in  the  mains  and  feeders  of  over  2Ii  miles.  Thix  entjre 
system  is  8o  arranged,  distributed  ami  cotinocted  in 
a  network  that,  with  a  drop  or  rosistaace  of  1  per  ceaU 
on  the  m;uii.s  and  10  [>or  cent.  o:i  tbo  feeders,  we  are 
iible  to  iiiaintaii)  in  the  syRtem  practically  a  [Hirfect 
rcgulatigii  in  the  distribution  of  th«  current.  This  Si's- 
tern  stand?  bo-d.iiy  ropraseiiting  one  of  the  most  compwle 
nnd  iNirfect  examples  of  work  of  this  clasjt.  Tbn  largest 
l>robUms  that  w«  know  of  in  undci^ound  work  ore  the 
prnpoeed  new  extension  of  the  Kdisoii  C'om|iuny  in  New 
York,  and  theimdergroundayateaiof  feeders  proposed  to  be 
instilled  for  the  West  Knd  Itailway,  of  Roston.  Tlie  copper 
alono  for  the  laltvr  amounts  to  over  l,000,000dola.,  and  tbia 
ijueHlioi]  of  the  cost  of  the  copper  calls  my  attention  to  a  fact 
which  I  deairo  ta  notice,  t  bat  much  of  this  (juestion  of  bugl>ca.r 
on  oopi>cr  is  uncalled  for  when  we  are  considcritig  the 
uodevgrouiid  system.  The  entire  copper  used  on  the  syateni 
in  Brooklyn  is  leas  than  one-fifth  the  cost  of  the  under- 
ground Byotem  fint  installed. 

I  do  not  desire  to  claim  that  the  ideas  for  thu  class  uf 
work  hei'ti  represented  and  described,  hold  or  repivsent  ail 
the  perfection  to  bo  obtained  in  c«ntral  station  work. 
There  are  many  points  contrary  tu  the  ideas  here  outlined 
which  are  very  desirable;  I  have  merely  tried  lo  call 
your  attention  to  what  I  consider  c;ood  work  in  this  par- 
ticular line,  and  hope  that  it  will  result  in  bringing  forth  the 
discussions  and  additions  which  are  very  iMneficial  in 
the  consideration  of  these  problems  in  the  results  to  be 
oliLaiiiod,  and  I  woutd  only  add  a  trilxite  to  the  powerful 
and  mister  mind  whose  work,  from  the  commencement  of 
this  flotd  of  central  station  distribution,  bos  covered  the 
leailiiig  prob'loma  and  pointa,  and  whose  ideaa  to^ay  repre- 
sent much  of  the  good  and  very  little  of  the  l>ad  [>robleni)i 
which  we  have  in  this  work.  I  refer  to  Thomas  A.  f-Jiison, 
whose  work,  commencing  in  this  field  on  tfie  old  Pearl- 
street  station  in  N'ew  V'ork,  over  oisht  years  ago,  when  the 
majority  doiibte<l,  and  but  few  believed  in  its  succeRsfnt 
oarryiiiK  out,  and  white  wc  find  that  station  until  within 


hand  in  this  work,  and  bringing  forth  many  new  idaa«  in 
advancing  the  progress  of  tke  future. 


CORRESPONDENCE. 


PHYSIOLOGICAL  EFFECTS  OF  CONTINUOUS  A 
ALTERNATING  CUHRENTS. 

To  THK  KruTijK  UK  rnK  Ei.KCTiinrAL  Enoinkkr. 

Sill,— In  your  next  iftsue  yoa  will  probably  publish  Vbir 
taper  read  la&t  Tlinrsday  before  the  Institutiun  of  Eloctiicsd 
kngineerx  bv  Me«si«i  Hai'nes  and  L.awrenc«,  comparing  the 
physiulo^tcal  eBccte  of  continuous  and  alternating  current*. 

As  an  example  of  their  experiments,  a  continuous  cur- 
rent nf  10  milliam]>eres  was  ]xissed  through  the  human 
body  withuut  discotnfort,  jmA  then  the  alternating  current 
from  the  secondary  of  an  induction  coil  (which  is  ii  discoii- 
tinunits  current)  pi-odii<!e>)  groat  discomfort  when  the 
iiiotrament  omployed  mca^nrod  only  two  or  three  milli- 

It  iti  only  fur  that  the  princi|ial  fallacy  of  their  coo-^ 
elusions  should  be  shown  at  the  same    time    that    your 
journal  goes  forth  to  the  world  disseminating  the  error. 

The  instrument  employed  mea-inreii  the  "  effective  "  cur- 
rent (a  kind  ol  average  over  the  period  uf  an  alumation). 
The  aiscomfoi't,  however,  measures  the  mitrimam  value  of 
the  cnrreut  during  an  alternation.  With  a  well-made 
alternating  dynamo  the  mazieaum  current  is  about  1^ 
timoe  the  effective  current  But  witb  tlie  diacontinuous 
secondary  current  obtained  by  breaking  the  primary 
circuit  of  an  induction  coil,  the  maximum  current  riae^  to 
many  times  (I  estimate  20  to  50  times]  the  effective  current. 
Thus  the  current  which  causeil  diMomfort  was  nrubnViVy  ?0 
to  50  tJmes  the  current  which  was  m&»!iuveA.—\  ours,  etc., 

Wc«Uninstor,  S.W.,  Marcfa  31,  U90. 
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IHPORTANT  NOTICE. 


iPe  nay  oeeananail^  fotlow  Uu  Uad  of  our  American  Ocmtom- 
pomriee,  mpteiaU\i  uVicm  tiury  poitU  out  a  MTMoaoMa  miir.  They 
arw  not  iaekward  it*  atking  thtir  frintda  taioeiU  they  can  for  the 
ttyl/tirv  vf  the  paper.  Wt  a*k  tntr  frienit  to  rememhtr  im.  Ho 
paper  that  we  know  ever  rvfuttt  ^uhicrihere  m-  Adeeriiaere.  Nor 
rfn  iM :  tn  feet,  vt  inmie  Ihemt,  Mtninf  lAol  (Af|p  t«U  opd  ftdt 
wl^u  fvr  ihnr  nwney, 
firxcinwii  cvpiet  uf  the  paper  tvili  be  aenl  vu  rt^iwrf , 


HO  I  FOR  THE  SCHOOLHASTER. 

The  latest  move  in  the  educational  world  is 
provide  a  "  new  code,"  which,  if  accepted  by  Parli*- 
ment,  will  give  rise  to  considerable  changes  in  the 
system  of  teaching  now  in  vc^ue  in  elementary 
schools.  It  is  not  within  our  province  to  enquire 
into  the  exact  changes  to  be  introduced,  but  from  a 
cursory  examination  of  the  proposed  alterations 
there  8ccms  promise  that  the  future  will  see  the 
Bchoolmaster  less  trammelled  by  red  tape  as  to  what 
and  how  he  is  to  teach,  and  a  greater  latitude 
allowed  to  him  to  enable  him  to  really  teach,  rather 
than  to  impart  a  thin  veneer  of  information  to 
enable  his  pupile  to  pass  a  creditable  examination 
upon  a  particular  occasion.  How  necessary  some 
change  is  can  only  be  imderstood  by  those  who 
have  to  deal  with  the  men  turned  out  by  our 
elementary  Hchoola,  though  for  the  matter  of  that 
the  men  turned  out  from  nine-tenths  of  the  so- 
called  middle-class  schools  are  in  still  worse  con- 
dition. Of  real  education  in  this  country  there  ia 
but  the  veriest  smattering.  It  is  high  time  that  the 
nchoolniaHter  began  hia  labouni  in  planting  in  the 
young  mind  some  true  notions  about  the  funda- 
mental laws  of  science.  We  want  the  boy  to  read, 
to  write,  and  to  reckon  accurately  the  cost  of  his 
breakfast,  and  we  also  want  in  a  mannfacturing 
nation  some  sort  of  instruction  that  shall  enable  a 
reader  to  ridioole  such  parogr&pba  as  that  which 
follows,  and  similar  para^aphs  which  seem  to 
delight  the  souls  of  country  sub-editors.  We  wonder 
how  many  thousands  have  read  the  paragraph,  and 
bow  great  a  percentage  have  believed,  and  how  great 
a  percentage  have  declared  it  to  be  a  lie.  Here  is 
the  offending  paragraph,  &om  American  sources  of 
course.  No  one  would  think  of  quoting  il  if  it  came 
from  an  English  paper,  if  it  was  about  an  English 
discovery: 

"An  Elbctbic  Blodoeon.— Who  shall  say  to 
what  lengths  the  use  of  electricity  will  go  ?  The 
latest  invention  connected  with  it,  however,  is  any- 
thing but  'a  blessing  to  man."  The  people  who  will 
benefit  by  it  are  thieves,  footpads,  auaothcrsuch-liko 
gentry,  and  it  hails  from  that  hotbed  uf  Anarchists, 
Chicago.  It  hati  already  been  provided  with  a  name, 
too,  being  dubbed  the  '  eluctric  bludguun.'  It  is  a 
very  simple  iiifitrument — a  Kiiiall  baUfry,  not  larger 
than  a  cigar-bolder,  carried  with  comfort  and  case* 
supplies  enough  electricity  to  render  the  strongest 
man  instantaneously  insensible.  To  accomplish  this 
manceuvre.  all  that  a  penson  meaning  mischief  needs 
to  do  is  to  supply  himself  with  a  little  metal  plate 
easily  hidden  m  the  hand,  put  it  into  communication 
with  the  battery  above-mentioned  by  means  of  a 
conducting  wire  covered  with  some  insulating  sub- 
stance, and  touch  with  the  plate  any  part  of  the 
intended  victim's  body.  The  latter  will  not  fail  to 
fall  stunned  instantaiK^usly,  and  will  probably  die 
oil  the  spot  if  he  should  happen  to  be  sufTeriiig  fi-om 
heart  disease.  The  benefits  derived  from  the  pro- 
greas  of  science  are  certainly  of  a  very  mixed  nature," 

Of  ootuee  it  is  unnecessary  to  tell  our  readers  that 
from  beginuiug  tu  end  there  ii>  uo  particle  of  truth 


in  the  paragrapli.  The  Americans  have  been  exer- 
cised lately  about  subetitating  electrocution  for 
hanpug.  The  controversy  on  the  subject  has  raged 
furiously.  But  stop — perhaps  the  cigar-holder  re- 
ferred to  in  the  paragraph  is  made  out  of  Jumbo's 
akin,  and  the  battery  of  hke  size  ie  sarcastically 
termed  a  "small  battery."  Tyndall  once  got  a 
shook  from  a  thousand  cells  and  did  not  like  it,  A. 
cigar-hotder  the  Bize  of  Jumbo's  skin  might  bold 
such  a  battery,  and  give  a  death  shock.  Still,  it 
could  hardly  be  carried  with  comfort  and  ease.  The 
little  plate  in  the  band  is  delightful,  so  is  the  touch- 
ing of  any  port  of  the  victim's  body.  Fancy,  ye  men 
of  science,  that  the  little  battery  is,  after  all,  to  form  a 
greater  danger  than  the  dynamo. 

Someone  said,  "  Give  a  lie  a  day's  start  and  you 
ma  never  catch  it."  No  truer  statement  was  ever 
made,  and  as  this  paragraph  has  got  a  good  start  we 
shall,  for  the  next  generation,  hear  from  time  to  time 
Romething  shout  this  wonderful  "  electric  bludgeon." 

Some  years  ago  when  the  arc  light  beamed 
biilliaotly  and  incaudescent  tamps  were  scarcely 
known,  there  was  a  controversy  about  "  the  divisi- 
bility of  the  electric  light."  A  question  asked  not 
infrequently  now  is  about  the  divisibility  of  the 
electric  light.  H&a  it  been  accomplished?  Here 
and  there  a  local  legislator  makes  the  impossibility 
of  dividing  the  electric  light  a  test  to  induce  his 
brother  legislators  to  wait  before  pledging  themselves 
in  favour  of  the  illumiuaut.  The  means  at  the  com- 
mand of  the  industry  to  combat  this  intense  ignor- 
ance is  very  inadequate.  There  are  men  in  every 
district  who  sec  the  paragraphs  like  the  one  quoted, 
and  these  men  should,  for  the  general  good  of  the 
industry,  never  let  slip  the  opportunities  of  contra- 
dicting the  ridiculous  statemonte.  A  letter  to  the 
local  paper  by  a  local  man  would  do  more  to  counter- 
act the  evil  than  any  other  method.  Technical 
papers  do  not  circulate  among  the  people  who  read 
thiH  rubbish — hence  have  no  power  to  dispel  the 
illusiou.  How  then  can  the  busy  man  of  business 
who  takes  a  great  interestin  local  matters  know  the 
truth  about  electrical  matters?  He  reads  wonderful 
things  in  bis  local  paper,  so  wonderful  that  they 
are  readily  imprinted  upon  his  memory,  and  assist 
in  determining  his  position  as  regards  electrical 
mttttcrs  for  good  or  for  evil .  It  is  the  men  who  take 
an  active  part  iu  local  matters  that  must  be  con- 
vinced of  the  value  of  electric  light  and  energy. 
Upon  these  men,  to  a  great  extent,  depends  the 
rapidity  of  progress. 

Many  of  the  large  firms  and  supply  companies 
employ  canvassers  to  make  house-to-house  calls 
through  a  district  where  it  is  suggested  that  a  central 
station  might  be  successful.  The  tales  told  by  these 
CBDvaseers  as  to  the  knowledge,  or  rathur  as  to  the 
ignorance,  of  the  people  upon  whom  they  chance  to 
call  would  probably  be  disbelieved  by  aincty-niue 


per  cent,  of  those  who  hewd,  but  nevertheless  many 
of  them,  probably  most  of  them,  are  quite  true  and^^ 
not  exaggerated-  Shopkeepers  within  a  stone'lj^l 
throw,  so  to  speak,  of  Loudon  Bridge  have  never 
heard  of  the  incandescent  lamp ;  they  know  about 
the  arc  lamp,  and  reply  to  the  canvassers  that  the 
tight  is  not  suitable  for  their  pui'poseK.  Viliile  such 
tales  Its  the  one  quoted  are  to  be  found  in  local] 
papers,  we  must  oxi>«ct  to  meet  with  difficoltit 
where,  if  better  information  had  been  giveu,; 
tance  would  gladly  be  rendered. 
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PRODlGALITlf  IN   ECONOMY.* 

BV  C.   C    UASKINS. 

Outeido  men,  too,  are  often  weighed  in  tli&  UUncfl,  an  ^ 
found  wanting.  It  Is  corapotcnl  for  an  employ^  iti  oioctr^ 
cal  work  to  do  almoHt  irTe|ianible  miBchiaf,  and  yet  not  be 
aware  of  ttio  facL  There  i«  do  gauge  bj  which  his  claims 
to  knowledge  and  oxpcriciico  can  bo  measiurcd,  except  by 
tryinjj  hiai.  The  only  way  I  can  eeo  to  govern  thin  ililfi- 
cnlty  it  tQ  put  a  thorougbfy  competent^  reliable  man  over 
those  bull-b[ing9r  and  shoemaker  electricians  to  watch  and 
(Ibcharge  them.  The  \r:Ltcbful  eye  of  a  high-priced  man 
for  foremao  or  superintfliiilent  bas  saved  many  a  dollar  to 
the  conlracuii-.  which  would  otherwise  have  been  [laid  after 
the  plant  was  supposed  to  be  finished,  und  before  it  was 
accepted. 

An  exlTAordiiia^  demand  (or  labour  always  brings  to 
the  front  n  class  of^inen  a«  unskilled  asitisiinacriipulons — 
men  who  never  get  up  to  their  maximum  of  speed  until 
about  supper  time.  Practlcitl  electricity  is  suffering  to-day 
from  the  wisdom  of  men  who  talk  learnedly  of  "galvo- 
meters  "  and  "  computatore,"  and  seem  to  think  that  aii 
insulator.  like  a  tumbler,  is  moat  likely  to  bo  of  some  eer- 
Tice  when  placed  with  the  open  end  up.  Yet  the  theoreti- 
cal without  the  pnurlical  ability  and  odtication  is  no  better. 
It  would  be  poor  ecooomy  indeed  to  depend  solely  on  what  ^j 
the  expert  may  have  learned  in  books  or  at  tha  inatJtuta,  ^H 
Two  cases  contracted  will  illustrtto  my  position.  ^M 

A  young  man  who  is  at  present  id  a  position  of  consider- 
able iuiporlaiice,  in  addition  to  a  amall  amount  of  education 
theoretically,  had  comhitied  with  tbii  a  ]>ractical  asperience 
in  handUng  circuits  and  dynamos.  A  combination  of  cir- 
cLimilancen.  such  us  you  all  know  by  oxpvriorico,  called  a,U. 
tbe  experts  iiwny  from  the  job — which  was  a  new  plant  of 
considerable  pr«t«n«ionii— just  a«  it  was  abont  rcv^iy  to  run. 
The  engine  was  started,  but  soon  after  tbe  lighto  wore 
awiiched  in  the  dynamo  showiy]  an  imiicrfoction  which  ren- 
dered it  utterly  iisotoss.  I'he  time  for  the  grand  0{>oning  was 
fast  ap[  roacbui};,  and  thcrv  was  no  other  dynamo  to  bo  had 
there,  while  the  factory  wua  »o  far  away  that  to  got  one 
was  impoflsihle.  Tbe  imublc  Uy  in  the  fact  that  tho  cen- 
trifugal force  of  the  ariuature  fia»l  thrown  thoinsuUtion 
hetwocn  the  commutator  suctions  out  jtut  far  enough  so 
that  the  hnisbes  touched  only  occasionally  With  a  very  fine 
iilu  bo  drcMvd  down  tbe  projections,  ana  with  another  tool, 
iirprovtficd  from  a  Mtcoml  file  which  he  ground  down,  he 
burred  tbe  edges  of  the  sections  to  prevont  a  recurrence  oi 
the  trouble,  start«d  his  machine  and  mode  the  opening  run 
with  iivrfoct  anccees,  and  ate  bia  sui>per  the  next  momiBg. 
That  Kind  of  a  man  is  a  jewel  at  any  price. 

A  contract  of  this  Is  a  case  whore  tlio  hero  is  a  graduat« 
of  an  eastern  college,  who  has  himduU  been  a  teacher,  but 
he  is  only  a  book  electrician.  The  construction  of  a  central 
plant  ha*  tioen  placed  in  his  hands,  ho  bein)^  the  electrician 
of  the  locality,  which  is  situated  in  ono  ot  the  Northern 
States.  Reasoning. apjMi-ently. that  ft  wire  -MUvcVwovoMd 
with  tt  material  which  the  books  he  studiod  wfli  wM.»n  mw- 
lator.  that  should  settle  the  qucrtion.  and,  c«»«-v»wa\y,Vo 
said  iti  effect :  "  No  glasa  or  imreolaiu  '=^'1^?^^^^'^.' .    .^ 

'  I'ftjwr  ruati  bulotutiie  CouveudoD  of   tUo  1;1».*^ 
Avooiatiou  »t  Kwuaat  Citj. 
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piinbue  thBso  will  cost  more  than  sUpIu,  bo  wg  wilt  use 
sUpleA."  If  tbe  firo  liouu-toieiit  aiid  tlie  nrvlerwritcrs  k«si> 
liatuN  oflf  nnlil  that  [ikiu  is  fiillj'  Timler  weigh,  ihorc  will 
{Hissibly  Ite  snme  fiiii  rip-ht  near  hiMno. 

Tho  »l.ij-  of  (lark,  tlingy,  unhealthy,  uiid  <l»[n|)  ilyuamo- 
rooRUi,  wjt-h  their  liiiigerotu  surroiimliii]^,  is,  foi'tmiiitcly, 
fast  peuKiiift  nv*y.  The  hLse  economy  which  iiiduco'l  too 
solcctioii  nf  Hiich  sites  has  become  scU-apiuroiit.  It  li.ia 
become  the  rule  lo  prefer  clean,  liglit,  and  airy  rooms,  uiii] 
ail  occJisioTiiil  cntak  un  th«  lubjout  lias  eveu  jptm  to  tho 
extent  of  kalRoniiriing  ami  {laintiiig  thu  wiilis,  tinil)eri,  and 
ceiling.  The  gi-eat  advantaf^e,  however,  in  llie  Iatter-<lay 
dynamo-ro^m  i«  the  safety  which  oomei  of  distance  from 
the  ground.  I  look  iipoii  the  omisaion  in  these  Hays  of 
progress  of  any  posaihle  safeguard  againist  danger  to  pro- 
perty or  ])«non  as  criminal,  as  contrary  to>the  priiiciple«  of 
true  economy,  and  cxli'vuiely  impolitic.  Thu  public  ia  not 
neir-Bighted,  nor  in  it  either  tongiie-tfed  nor  wexk  in  the 
luncB. 

Thero  is  an  expense  attending  the  change  of  a  circuit  or 
the  removal  of  one,  often  a  no  iiicon^iderkble  expense,  the 
saving  >'[  which  may  not  uln-ays  be  true  economy.  I  rofer 
to  the  commoQ  habit  of  allowini;  wires  to  remain  after  tho 
change  is  made,  and  thus  become  "trampa" — homeles.<i 
wires.  These  vagabonds,  whether  No.  6  iindcvwnter,  or 
No.  18  annunciator,  are  capable,  Uko  other  trainiM,  of 
unlimited  and  incalculable  mi-sehief.  It  is  not  directly  in 
the  power  of  the  electric  li^ht  man  to  control  the  telephone 
and  telegraph  and  ticker  people,  but  he  can,  and  should, 
for  bis  own  good,  gather  up  the  remnants  of  dibcou tinned 
circuits  and  clear  bimself  nx  far  ax  |KMuible  from  chance  of 
blame.  The  public  jumps  at  conclusions,  and,  right  or 
wron;;,  there  must  lie  a  cauae  given  at  once  for  every 
abnormitl  condition  of  ulttirfi,  every  nntowanl  circumHtince, 
or  otb«rwi;ic  the  people's  greoily  u[>potito  for  Kotucuion  is 
unsatistiod. 

It  ih  (questionable  if  more  is  not  lout  than  gained  by  nin- 
ning  incandescent  litm[i3  ahovi!  thoir  proper  pressure  with 
the  i'.leu  of  obtaiiting  mui-c  light.  Tho  increased  light  thus 
obtsinod  is  indeed  great  ptoportioncd  to  tho  increased 
preifiiire,  hut  the  life  of  the  lamp  in  alarmingly  shortened. 
It  is  l^ettcr  to  run  a  volt  or  two  below  than  a  volt  above 
iiortuitl  jirosaurc. 

It  is  false  economy  to  purchase  cheap  lamps,  which  con- 
BUnw  more  current  iti  the  pi-oduclion  of  tstitndanj  candle 
poir(r,  i-athcr  tbuii  to  buy  lamps  of  higher  cfllcioncy  at 
more  advanced  fifptres.  In  additiuti  to  the  tiict  that  an 
efficient  lamp  is  an  able  economic  lieutenant  to  the  coal  pile, 
the  eizcn  uf  wires  noedti'l  may  Ih:  less,  other  thinf;^  wiiial, 
with  .in  cfBcieiit  lump.  Ani],  of  course,  as  a  natural  con- 
sequence, more  tam^nmay  he  U3ed  to  a  given  luimher  of 
sipiuie  millimetres  of  conductor,  and  more  lamps  cuii  bo 
run  from  the  same  genenttoi. 

Cheap  laro|is  too  often  go  ajKiii  the  same  circuits  as  the 
better  ones,  and  want  of  uniformity  of  Yolta>;e  throughout 
the  plant  i^  the  natural  nnd  iiiifortiinato  result.  This  con- 
dition, of  course,  is  on'y  found  on  isolated  pkuts,  but  it  is 
woi-th  coQsidering  as  an  argument  against  the  poddter  of 
inferior  meichandise.  Inferior  Um|>s  are  iKJorly  con- 
structed, tho  c»ndle-]H>werand  voltage  are  not  ni&isuivd  by 
proper  instruments  and  methods,  but  are  guoMe<l  at  by  the 
eye,  and  no  two  consecutive  lampe  are  similar  as  to  candle- 
power  under  tho  same  pressure. 

In  connoction  with  this  matter  of  lamps,  »  method  of 
keeping  track  of  lamp  renewals  has  been  shown  me,  which 
is  claimed  to  be  giving  excellent  reaulu.  The  plant  where 
this  plan  w^s  inaugurated  ii  one  of  magnificent  distances — 
some  three  miles  acponsting  the  cxtrcmoa  of  the  territory 
occupied  The  company's  contract  with  its  patrons  is  to 
renew  only  such  lamps  as  have  burned  out.  All  broken  globes 
krc  paid  for  by  the  potrons.  Tho  company  places  at  reguUr 
atat4ona — usually  in  drug  stores — a  few  lamps,  with  a  bmnk, 
niled  for  piirtictilars,  as  to  size,  price, date,  etc.,  and  a  receipt 
U)  the  cuttudian,  for  lamps  delivered.  The  depositaries  are 
visited  weekly,  and  >ottlomcnt«  made.  The  advantagus  uf 
this  phtn  must  be  apparent  to  all  The  consumer  buys  his 
liimpe  as  hv  needs,  without  harinc  either  to  go  far,  or  keep 
a  ootwiJei-iible  number  on  hand,  and  the  managers  arc 
Biiabli'd  to  diecovoi-  a  we;ik  siiot  in  Uie  system  if  the  break- 
e^e  is  excessive  at  some  particular  locality.    This  plan  has 


been  in  o|)ei3tion  something  over  a  year,  with  the  most 
aatisfact'iry  ri^sults  to  all  |i.ti'tic«  concernetl 

In  «iTicIn«ion,  the  prosecution  of  clijctrical  enterprises  is 
like  that  iif  almost  any  nihcr  business,  nnd  will  be  most 
succesaful  when  kusoil  on  and  ooiiducteil  with  true,  proven 
economy,  when  the  most  approved  af>|)lianccs  and  materials 
are  iiseil,  and  the  bent  ability  In  each  deiiartment  ia 
employed.  An  incomiMrtent  fireman  is  a  very  exi»ensive 
luxury,  a  careleee  lineman  is  a  dmin  which  *ap^  the  profit 
account  of  its  treaniirer,  white  a  dynamo-man  or  an  engineer 
who  watches  the  clock  more  cloiiety  Ihsm  he  docs  the 
gauges  or  the  brushes,  is  wire  to  bo  a  heavy  brake  on  the 
wheels  of  pi^oja^JM. 

But  where  all  the  little  army  is  striving,  each  individual 
with  bis  own  ability,  to  aid  in'  the  general  sucneaa  of  tb* 
undertaking,  when  each  foalfi  that  bo  poMeases  the  conCi- 
dencQ  of  hi*  snporiorR,  and  that  appreciation  of  his  efforts  is 
1  stepping-stone  to  preferment,  the  current  of  success  flows 
more  evenly,  the  nsiBlancc  which  generatee  wasteful  heat 
disappears,  and  the  field  of  personal  magnetism  is 
strengthened  and  extended  until  it  permeates  the  entire 
ofKnuiaation. 


GAMZ  ALTERNATE-C0RRENT  HOTOR. 


A  magneto^lwtric  or  olterDate-current  machine  whoso 
magneto  are  excited  by  direct  current  from  another  sourc« 
could  be  used  as  an  alternate-current  motor  without  other 
prcpnratioti ;  but  uuch  machines  must  be  brought  to  a 
synchroniEing  number  of  tunia  by  a  force  not  coming  from 
tae  alternate  current.  When  this  is  done  the  speed  con  be 
retained  by  the  introduction  of  tho  alternate  current  into 
the  armatm*o,  and  the  s|»ee<l  will !«  preserved  if  the  power 
reouired  is  not  more  than  the  motor  can  accompliiih. 

If  the  excitation  of  the  magnet  be  matlu  by  tho  alternate 
current  luelf,  as  is  the  c^ne  with  tho  alternabe-curront 
motor  of  Qanz  and  Co.,  then  it  is  nocossarv  to  have  a  com- 
niututor  rotating  with  the  machine,  so  as  to  give  to  the 
reversals  of  the  current  the  required  direction.  In  the 
simplest  form  this  commutator  is  made  of  as  many 
segments  as  tho  annaturc  and  magnet*  conttiiii  coils,  the 
alternate  iiegments  being  connected  togcthci*  and  with  one 
end  of  the  m^net  winding,  and  the  intermediate  ones 
with  una  another  and  with  the  other  end  of  the  ma^et 
winding,  during  tho  time  tho  alternate  current  is  ijitro- 
duced  by  two  bru.ihe.i  «r  groups  of  brushes  into  the 
rotating  armature.  At  a  certain  |M}sition  of  the. brushes 
relative  to  the  moment  when  the  coils  uf  the  armature  and 
the  pole-pieces  of  the  magnets  are  uppoiiite  each  other,  and 
to  the  synchronous  speed,  the  magneto  are  excited  by  a 
current,  mtormitteiit  indoctl,  but  in  the  same  direction. 

Fig.  1  ■how.q  the  Oan];  alterrmte-current  motor  iu  per* 
8I»ftctive.  The  diagrams,  for  which,  together  with  the  des- 
cription, we  arc  indebted  to  the  Kkl-ln^hitmhe  HeMxhrift^ 
show  the  details  of  the  conoectiomi  arul  commutator.  Fig. 
2  is  a  diagram  of  the  most  important  jxirts  uf  the  motor, 
the  armature  coils,  A,  being  stationary,  while  the  commu- 
tator, C,  with  the  magnets,  M,  are  rotating.  The  shaded  |ior- 
tions  of  the  commutator  acutions  are  in  connectioa  only 
with  l.the  unshaded  parts  only  with  2,  but  tho  brashes, 
Bj  B^  are  an^anged  in  such  a  maimer  that  the  change  of 
sectors  lakes  place  at  the  moment  of  inssiug  from  M  to  A. 
The  alternate  current  is  taken  from  the  main  wire  for  the 
armature  as  well  as  for  the  majfnete,  and  this  can  bo  dono 
either  direct  as  shown  in  the  diagram,  or  by  means  of  a 
transformer  which  would  roveise  tno  proportions  of  current 
and  pressure  to  suit  the  typo  of  motor. 

If  tho  armature  and  the  magnets  are  in  such  a  position 
that  they  arc  jutit  opposite  each  other,  or  if  the  motor  is 
gireii  the  slightest  impulse,  then  ihe  motor  will  start 
by  tho  introduction  of  the  alternate  cut  rent,  and  ite 
speed  will  increase  qnichly  until  it  arrive  at  syn- 
chronism.  Then  tho  alternate  current  will  reverse 
itself  both  in  the  armature  and  magnets  at  G\-ery 
change  of  ite  own  direction  as  long  as  the  synchronism  u 
maintaiMd,  so  that  the  roowooal  affoctof  tbo  i>ull  betwoaa 
tho  magnata  and  aimaturu  uoea  DOb  change  itji  direction, 
and  the  affects  of  each  impulse  arc  .uhleil  tu^iitliur.  It  ia 
tbanforo  iwcasaai-y  thai  the  iron  ol  the  belt)  magnets  should 
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be  protected  i^aintt  in<lucbioii  curronts  by  tho  well-knoHTi 
metbod  of  Utnination.  Such  &  motor  as  tliis,  bovover,  still 
leaven  Aomothinc  to  be  cleaired. 

At  evei^'  rereival  of  the  driving  current  i«worFul  extra 
ciirrenlft  are  m<lucefl  tti  tho  magnet  windings,  which  dve 
risa  to  strong;  sparking  at  the  bniehes  when  these  bniilbea 
axe  pawng  from  one  segment  to  iTifl  other,  aud  which  luve 


Fio.  1. 

the  eflfect  of  making  the  speed  unequal  on  acooant  of  the 
intensity  of  tho  fields  being  nUo  unequal.  Mcurs.  Gjnr 
and  Co.  have  Iwcn  auccosstul  in  ovcrcomin}'  thcBo  difHatllios 
by  shortcircuitinj^  tho  magnet  windings  a  certain  time 
before  the  tnomciit  ot  chan|;e,  lo  that  |Mtha  of  small  re- 
sistance arc  provided  for  the  extra  current  excited  in  tho 
magnet  windings  ;  and  in  tliis  manner  the  intensity  of  the 


Pill.  2. 


fields  as  a  whole  has  a  higher  value,  tor  this  purpose  the 
IwiIshM  €011  bo  placed  fio  that  at  tho  moment  of  cnange  of 
a^menta  the  extra  imiuced  current  and  the  introduced 

I  current  neutreliso  each  other,  and  there  is  coneequeutly  no 

I  afmrking. 

I  ^  The  temporary  ahorl-circuiting  of  the  magnot  wimlinj^ 
is  effected  by  the  em|>loymt>nt  of  four  brushes,  or  groups 
of  bnishoa,  on  th«  commutator,  conncc'^od  two  and  two  h^ 


no.  3. 

a  wire,  but  so  placed  at  to  be  separated  from  each  other 
half  or  (^iLirter  the  breadth  of  a  commutator  aejjmont,  In 
the  position  tihawi)   in  Fig.  3,  the  8lion>ciiTuiting  of  the 

I  magnet  wiiidint^  has  just  commenced,  and  it  liuialiee  when 

I  linuh  2  loaves  the  dark  segment. 

Xumerous  triajit  have  shown  that  with  a  properly  aoloctwl 
|»oaition  of  the  [xum  of  bruebos  and  wibk  synchronous  8pe«d 
of  the  motor,  sparking  at  the  commutatoi   is  entirely  oh* 


rinted,  and  that  also  the  motor  endeavours  with  greater 
energy  to  keep  in  stop  with  tho  generator.  In  this  respect, 
aa  aleo  with  regnrtl  to  the  otlicioncy  of  tho  Uaris  motor,  tbo 
reporlK  of  the  Frankfort  CnmmiHSinn,  nnw  in  course  of 
[nihlicntion,  will  give  more  dctntls. 

For  tho  rcis{>n  that  at  the  dt-scribod  |M>«ition  of  ths' 
bniahes  the  starting  jiower  of  the  motor  is  not  groat,  and 
l»rticTiliirIy  at  small  *;pee<ls,  the  momont  of  the  motor  is 
too  small.  Mosant.  Oatii:  and  Co.,  when  starting,  take  one 
pair  of  bnwhea  out  of  connection  with  the  main  wires  by 
means  of  a  switch,  and  make  connection  again  when  the 
motor  has  arrived  at  svncbronism.  InBt«au  of  switching 
ofT  the  brushes,  they  also  sometimes  jircfcr  to  shift  the 
relative  position  of  thehrashe*  on  the  commutator.  To 
uroYont  tho  currotit  on  the  mains  becoming  too  strong 
iiiiring  the  period  of  short  circuit,  a  rcaintonco  is  Inserted  in 
the  wire  b«tween  the  bnuhes.  The  same  effect  is  also 
lomctimce  produced  by  a  tninaformcr  whose  one  winding 
is  travcmed  by  the  current  from  the  armature,  and  th« 
other  by  the  current  going  to  the  magnet  ooils. 
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ON   ELECTRIC   MOTORS  IN   GENERAL  RAILWAY 
WORK.* 

BY  DIL   LOmS  BELL. 

The  title  of  this  paper  makes  it  sufKciently  evident  thab 
I  do  not  intend  to  indulge  in  retrospection,  except  in  so  far 
as  is  necessary  for  illustration,  but  shall  turn  my  attention 
to  what  ia  now  a  probability  of  the  future. 

The  electric  motor  for  street  car  service  is  an  acooin> ' 
pluihed  fact,  as  some  hundreds  of  miles  of  rood  in  daily' 
oporatioD  bear  witneas.  So  br  as  practical  suecesa  is  con- 
cerned, the  electric  railroftd  is  past  the  ex[)erimental  stage, 
and  is  in  the  bogjnniug  of  tho  cornmurciMl  eni.  Many 
improvements  will  be  mule  in  the  future,  as  thoy  have  been 
in  tbo  past,  and  the  direction  which  nnme  of  the  tmprove- 
monls  Qave  taken  suggi^t  and  omphusiaa  the  probabilities  I 
am  ^ing  to  discuss  to-night^ 

First  we  must  notice  that  in  a  lacge  m«asure  the  running- 
of  single  cars  has  been  abtindoiMd  except  on  small  roads 
and  heavy  gi-ades.  A  (jood  proportion  of  electric  railroads 
now  regularly  use  traders  attached  to  their  motor  cars, 
and  sometimes  trains  of  twoof  more.  To  meet  this  demand 
for  trains  rather  than  single  cars  a  heavier  typo  of  motor 
hie  been  introduced  and  oven  heavier  ones  are  being  pro-- 
joctod.  A  powerful  motor  car  with  a  couple  of  trailers 
attached  cannot  fail  to  suggest  to  the  mind  a  possibility  of 
a  still  more  powerful  car  at  the  head  of  a  procession  of  a 
couple  of  baggage  cars,  two  or  three  day  coache»,  and  aa 
many  more  stoc|»er8.  Enough  ex|)enmeiits  have  alrrady 
been  tried  to  show  that  motors  nearly  or  quite  as  powerful 
as  iiu  ordinoTj'  locomotive  can  he  readily  made  and  Dandled. 
The  power  13  in  our  banda,  tho  [wsaibility  of  u«ing  it  on  a 
grand  scale  seems  nearer  day  by  day,  and  we  call  up  the 
aforesaid  i»roccssion  of  cars  to  our  minds'  eye  and  instinc- 
tively ask  ourselves ;  Why  not  t 

Beflido  knowing  the  general  pro|»erties  of  our  |>reseiit 
electric  railroad,  we  are  now  in  a  position  to  muke  a  fairly 
good  estimate  of  ita  openting  exiwnsee.  The  bent  dis- 
cussion of  this  which  has  yet  appeared  ia  the  recent  paper 
by  Mr.  O.  T.  Croeby.  Hia  reeulte  are  worth  the  careful 
study  of  anyone  interested  in  the  particular  subject  now 
before  us,  and  while  some  of  his  data  were  necossnrily 
iuitwrfect,  they  give  a  very  good  general  idea  of  the  facts. 

Some  recent  changes  in  street  railway  |)iBCtice  may 
prove  suggestive  in  this  connection.  First,  we  must  notice 
the  growing  use  of  large  and  powerful  compound-wound 
generators.  An  onlinary  shunt-wound  machine  is  ill- 
suited  to  railway  service,  on  account  of  the  very  great 
variations  in  load,  and  consequently  in  voltage ;  nothing 
short  of  compound  winding  can  or  doen  keep  the  voltage 
reasonably  constant,  and  the  change  is  a  most  decided 
icnprovcmont.  Besides  this,  the  voltage  in  general  use  baa 
been  coriHtiintly  rising.  Less  lh.in  two  years  ago  a  well- 
known  oleetiiciau  said  that  ho  did  not  tavoui  ut«  use  of 
more  than  400  volu  for  railway  work.  TtveronTOtiuw  many 
TO/idfl  on  which  from  52B  to  550  vo!t«  at  tVi^  ^.VoXwft  w  t\nij 

•  P»[m  raad  bstoni  the  fhicsiio  Bloottlc  CV*  ,    ^A**^^*!.  Wflft, 
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rule,  aad  preeeuras  as  low  as  400  volta  it  tbe  sUtion  Are 
quite  the  excoiition. 

This  increase  in  voltage  is  probably  adiatjnct  advanta}^. 
In  the  early  day^  o[  electric  railroading,  a  couple  of  years 
470,  the  art  of  iiifiilating  aruBturc  uttj  Bold  coila  wbh  by 
no  meaiiB  aa  highly  iIevelo[>eil  as  it  is  now,  and  I  think  we 
shall  eoon  reach  bne  point  where  the  voltage  u»ed  for  rail- 
way work  will  only  he  UuukmI  by  considuratiotis  of  public 
nifttty,  and  oidy,  Uierefore,  when  overhead  circuits  of  bare 
wire  are  used.  It  i«  gratifying  to  learn  that  at  the  Kmisaq 
C^ty  convention  it  waa  agreed  to  adopt,  ux  far  as  poMniblu, 
a  uniform  «t&udard  of  SOO  volt«  for  railway  work.  Wo  a.re 
quite  certain  now  that  &00  volts  cannot  bo  clarified  as  a 
dangernuH  [Kitentia].  at  leaott  if  the  current  i«  u  cODtinuouA 
one ;  how  much  higher  than  this  the  limit  of  safety  lies  we 
do  not  know,  though  it  is  quite  certainly  below  1,000  volte. 
Increased  voltage  meanB  incresMed  etlicicncy  in  distribution, 
and  increased  efBcieiicy  ot  motoiii  if  we  can  8>ecure  the 
neevHary  insolation.  If  we  are  over  to  use  powerful 
notora  at  a  loitt  distance  frocD  the  };enorutiiig  station,  the 
necosrity  of  biKti  voltage  is  apparent.  The  msaibility  of 
uting  high  voltagts  need  not  be  questioned,  tor  in  tho  ex- 

1tcnmont6  of  Uoproz  and  tbe  uoro  recent  experiuients  at 
vricgstotcn,  potentials  from  2,000  to  6,000  vo!l8  were  quite 
lucoesafally  used.  I'he  noeMUty  foi-  fai^h  voltage  may 
compel  us  to  use  Gramme  armaturea  to  secure  iiuulation, 
but  there  is  no  serious  ohalacle. 

Anothei'  recent  important  improvement  in  motor  work 
ia  the  very  general  um  ot  cai'bon  brushes  which  ha«  facili- 
tated the  ojieration  of  railway  motors  in  a  most  remark- 
able ni.innor.  I  mention  theeo  various  improvements 
because  they  apply  directly  to  tho  problem  we  are  to 
dlBCU>s — the  transmission  of  large  amounta  of  power  over 
considerable  distances  to  fast-running  trains. 

In  looking  at  the  possibility  of  handling  lai'go  trains 
with  motors  two  qucstians  naturally  ariao  hcforo  we  can 
even  consider  the  advisability  of  attemptin^^  it.  Fiist,  can 
we  readily  build  a  motor  to  handle  railroad  tnum  at  rail- 
road qxicds  J  To  this  quostion  I  think  we  can  unhttsi- 
Utingly  answer  "Yos."  The  experiments  of  Mr.  Dift  oa 
the  New  York  elevated  rood  make  it  very  clear  that  we 
can  build  motvm  lat-ge  coouffh  to  do  the  work  with  every 
ho{io  of  Buucesa.  In  those  experiments  trains  of  the  ordi- 
nary weight  for  elevated  work  were  bandied  at  a  speed 
hitther  than  that  roquir«d  by  schedule  time.  Aside  irvm 
tbia,  stationary  motors  of  equivalent  siso  are  already  in  use 
in  milling  operaiions.  In  fact  with  large  motors,  aiy  from 
50 1«  150  h.p.,  we  should  expect  to  obtain  rather  grsiter 
eificiency  than  in  tho  sizee  more  generally  ujod. 

We  should  expect,  theoretically,  to  obtain  a  rather  higher 
weight  efficiency  with  the  larger  machines  In  practice 
vury  many  manufucturcrs  do  not  increase  the  weiubt 
i-thciency  with  the  size  of  the  niacbine.  The  reaAontor 
tliis  I  do  not  know  -,  possibly  because  a  machine  of  lower 
neight  efficiency  is  aometimei  cheaper  to  build.  This 
question  aside,  inere  ara  coriain  adviiiiuitea  of  a  practical 
natiiro  in  tising  these  lai^  motor&  When  a  motor  bocomen 
too  large  to  bo  put  under  au  ordinary  car  body,  and  a  special 
motor  car  is  constnicted  to  hold  it,  it  works  under 
conditions  very  much  moio  fuvoui-able  to  smooth  and  snc- 
cossful  running,  for  it  is  far  less  exposed  to  accident  and 
the  continual  amalL  troubles  arising  from  dirt  than  an 
onlinary  street  car  motor.  Then,  too,  it  is  posiiblp,  not 
luiing  criim|>f'l  for  space,  to  arrange  the  whole  molor  outlit 
in  Bucb  a  way  that  it  can  bo  given  close  and  careful 
attention. 

Tho  second  quealion  before  mentioned  is,  "Can  we  rely 
on  a  motor  with  anywhere  near  tho  same  feeh'ng  of  cer- 
tainty as  on  a  locomotive  r'  A  couple  of  jears  ago  we 
should  have  been  compelled  to  answer  this  question  in  tho 
mMtaUvo,  but  the  great  and  ra.|nd  improvements  that  have 
betHi  made  in  insulation  and  the  various  detaib  of  construc- 
tion make  one  hesiLite  in  giving  that  answei*.  Womiist re- 
member thut  dynamos  of  corresponding  etzc  ure  in  daily  use, 
aad  Iruquenily  run  munths,  many  hours  a  day,  without  the 
necessity  of  shutting  down  for  any  purpose  whatever. 
Given  a  powerful  motor  pUveJ  in  a  motor  car  where  it 
can  have  as  olnso  altvntiun  and  as  vm^tchful  cuig  as  auy 
dynamo  in  a  centrul  station  receives,  and  I  know  of  no 
teaaon  why  it  aboukl  bu  subject  to  breakdowns,  or  r«quire 


frequent  repairs ;  to  be  sure,  a  motor  is  subjected  to  snddcn 
and  violent  changes  of  load,  but  if  well  ma<le  to  Injgin 
with  and  taken  good  care  of,  1  do  not  think  we  should  have 
good  reason  to  fear  its  t>6ing  unreliable.  The  como  is  not 
atall  comiiarable  with  that  of  urdtnaiy  Btn>et  car  motors, 
which  beside  lacking  even  a  reasonable  amount  of  care,  are 
subject  to  diit  aud  dampnca*  to  a  degree  that  makes  it 
wundurfu!  that  thuy  do  not  break  down  oftenor.  A  motor 
pUced  in  a  Hjiecial  motor  car,  and  properly  protecte"!, 
ought  to  run  M  successfully  a*  a  stationary  motor,  and 
thus,  ntilcsB  grossly  overloailed,  give  eingnlariy  little 
trnnhlo. 

Putting  aside,  then,  these  queetionsaa  those  that  can  be 
reosoQubly  answered  in  tbe  affirmative,  we  come  to  another 
vital  question :  Can  tho  reuuisite  amount  of  power  be 
transmitted  with  a  tolerable  ifegree  of  economy  to  the  dis- 
tances required  !  This  question  we  are  now  in  a  position 
to  answer.  It  is  apparent,  I  think,  ut  first  sight  that  we 
cannot  expect  to  distribute  oververy  longdistance*  without 
a  irightful  socrifico  of  economy.  The  E.M.P.'s  used  Br« 
somewhat  limited  by  tho  poasibililica  of  insulation,  and 
oconomy  of  lonjt-d iatance  transmission  can  only  bo  secured 
by  very  hi;;h  E-M-F-'s  or  an  enormous  expenditure  of 
copper.  The  immediato  sotiitiou  of  this  difficulty  is  to 
oiwrate  the  line  in  sections  of  reasonable  length,  and  this 
of  course  can  easily  bo  done.  This  at  once  laiaos  the  que*- 
tion,  what  is  reasonable  length  1  And  to  answer  thb 
question  we  should  have  to  investigate  each  special  case  in 
detail,  for  the  most  economical  length  of  Mction  would 
involve  the  relntion  between  the  lass  of  pcwor  in  tranamia- 
aion  over  a  long  distance,  and  tbe  increased  expense  of 
shortened  sections,  a  ratio  which  ovirfontly  involves  too 
raanj  variables  to  admit  of  a  general  valuation. 

Lei  me  take  for  illustration  a  special  case  :  Siip^xiBC  wc 
wish  to  deliver  100  h.p.  to  a  distant  motor,  let  us  amume 
UO  per  cent,  efficiency  for  both  dynamo  and  motor,  and 
that  we  wish  to  trwiMmit  the  power  to  a  distance  of  10 
milos  on  either  side  of  the  generating  station,  using  a  No,  0 
copper  wire  as  a  distributing  conductor.  We  could  deliver 
100  h  p  at  either  end  of  the  line,  with  an  efficiency  of 
somewhere  nlwnt  TiO  i>er  cent.,  and  we  should  require  about 
24  tona  of  copper  wire  for  a  complete  metallic  circuit.  If 
the  motor  were  moving  at  uniform  s{)0cd  over  the  line,  we 
should  hiLvg  a  gradually  increasing  efliciency  until  the 
motor  reached  the  generating  station,  and  a  gr.idually 
drcrcasing  efficiency  after  that,  until  it  reached  the  further 
end  of  the  line. 

The  oAicieney  as  it  puutsed  the  station  would  ho  81  per 
cent,  and  the  mean  efficiency  over  the  whole  line  conse- 
quently abont  6.*)  per  cent.  In  this  case  I  have  assumed, 
in  addition,  an  K.M.F.  of  1,200  volta  at  the  motor  termi- 
nals at  tho  end  of  tho  line,  an  E.M.F.  not  a,l  all  im|H-ao- 
ticable  for  large  motors.  It  is,  therefore,  clear  that  a  20- 
mile  section  could  be  worked  with  a  fair  degree  of  eHieieney, 
even  using  a  conductor  no  laiger  than  No.  0  wire.  Using 
a  hiTger  conductor,  it  would  be  possible  to  work  a  section 
cotisidorably  longer.  I  merely  mention  this  iiist4.nco  to 
^ive  au  approximate  idea  of  tbe  loeaes  of  long-distance  tnsns- 
intHsion,  and  will  intrmluce  a  computation  for  a  section  ot 
mora  practiL-nI  length  later. 

A  Question  that  naturally  comes  up  io  this  connection  is, 
\VhelLer  it  might  not  be  ijossibletoobtaintbebest  resnlts 
by  moaiiB  of  a  cunstartrcuri-unt  motor  and  geiicnitor.  I  am 
aware  that  I  am  trenching  on  dangerous  ground,  but  union 
the  doors  are  locked  t>efore  I  close  this  pajier  1  havo  hopes 
of  escaping  in  the  mrUc.  The  mechanical  difficidties  of 
keejiing  a  long  line  in  order  for  rcAl  series  transmission  are, 
I  think,  too  formidable  to  make  this  aspect  of  the  question 
worth  discussing,  until  they  shall  have  been  effectively  dia- 
pos«l  of  for  ahort^istance  work. 

If  we  wore  only  0[>erating,  however,  one  motor  per  SOO- 
tion  of  line,  in  other  worrls,  transforming  tbe  system  into  a 
real  block  system,  I  am  not  at  all  sure  but  th-nt  the  con- 
Etant-ciuTont  motor  could  bo  very  succossfidly  u*cd, 
althnugh  its  application  Lo  railroad  work  is  as  yet  new. 

A  curious  complication  ia  introduced  by  the  fact  that  if 
we  were  to  opuralo  a  lung  hue  of  Hcctions,  wc  should  find, 
as  the  insjtoction  of  ;iny  tiuc-tablo  will  show,  that  on  cer> 
tain  sections  no  more  than  one  train  would  be  running  at 
one  time,  while  on  others  several  trains  would  have  to  b« 


Mwratcd  eimuUnncotisly.  On  these  IsEt  soctioiis  larger 
ill«(ributiiig  coiirluctom  w^ulil  he  needed,  and  a  little  atudy 
of  the  tjmd-kibic  migbt  result  in  u  very  contidonUc  enviiiji; 
of  mp[ier.  As  the  motor  used  wo\iId  he  a  Ecriei  motor  in 
any  cum,  I  see  nn  objection  to  working  it  at  a  constant 
current  OD  onfl-tmin  eoctions  if  anylliiiiK  were  to  bo  wvoH 
by  it. 

I  will  now  consider  the  [.inwer  which  might  be  r6()Mirecl 
and  the  economy  that  mi);ht  ho  obtained  in  an  actual  case, 
taking  a  siiijrlo  section  for  an  illiutnition. 

The  case  which  I  am  goin;;  to  suppoBS  is  a.  transformation 
of  the  Eig  Four  line  from  Chicago  to  Cincinnati  into  an 
electric  road,  so  f ar  oe  paisonger  truiiiH  are  concerned.  The 
ten(2th  of  the  line  Ik  a  trifle  over  300  railea,  and  1  shall  sup- 
(»oee  it  to  be  divided  intn  some  10  nr  1 2  sections,  each  with  a 
power  station  at  ita  middle  i)oiiit.  This  anxiigenieiit  of  the 
power  stations  evidently  wrill  secure  the  (;reutcsl  average 
aconomy.  The  road  is  a  single  traclt  one,  and  the  hyiio- 
tbetical  section  which  I  shuli  investigate  is  the  section 
between  Kankakee  and  .Sheldon,  Indiana,  a  distance  of  30 
milee.  I  tnke  a  esse  of  this  smt  ta  show  what  will  be  the 
Dctual  power  required  and  the  i^roximate  economy  in  caee 
of  an  at^tiial  mJlroad  luiiniiig  its  re^ar  trains  on  it«  pre- 
sent schedule  time 

In  looking  over  any  time-table,  it  will  bo  noticed  that 
any  siich  given  scc^oii  will  only  require  power  at  certain 
boiin  of  the  day,  antl  a  varying  amount,  according  as  ono 
or  more  trains  may  be  operated  at  the  same  time.  Having 
worked  ont  tbe  times  for  supplying  [lower  and  the 
probable  amoiint,  I  jfaall  then  investigate  tbe  probable 
economy  of  on  hynothelical  electrical  equipment. 

Looking  over  tne  time-table  of  the  Big  Four  lino,  be- 
tween KiiiikAkee  and  Sheldon,  it  appears  that  jKuutenger 
trains  are  on  that  section  dtiring  the  follnwing  hours  : 
11.25  a.ro.  to  12..'t5,  1.40  to  3.10,  10.25  to  11.32  i..m.,  and 
again  in  the  early  morning  from  3.20  to  4  30.  trom  1.40 
to  3.10  two  truina  are  simiillnncoiuly  njion  the  nection;  at 
all  other  times  onlv  one  train  would  ailvo  to  be  operated  at 
a  time.  Ix)oking  further,  we  ahmdd  find  that  by  changing 
the  time  of  two  local  trains  from  Kankakee  to  Sheldon, 
which  do  not  connect  with  anything,  and  by  changing  that 
time  only  a  few  minutes,  it  woukl  nevor  bo  necceaar}'  to 
operate  more  than  one  trtin  on  the  section  at  a  time. 
Making  thcco  changes,  the  hour  of  supplying  power  would 
be  10.25  B.m.  to  3.10  p.m.,  10.25  to  U.33  p.m  ,  3.20  to 
4.S0  a.m.  The  problem  then  resolves  itself  into  supplying 
power  enough  to  operate  an  or'linar}'  train  at  the  iiBUal 
•peed,  and  ut  a  maximum  distance  of  15  miles  Irom  the 
power  station. 

Let  lis  now  n]p)>0Re  the  motor  to  work  at  1,300  volu  at 
ita  terminuls  at  the  end  of  the  section.  The  power  required 
to  operate  the  train  wouEd  be  about  200-2.^0  h.p.  at  the 
average  spaed,  conseiiuenlly  the  current  transmitted  over 
the  line  would  be  100125  amperes. 

Of  coune,  we  might  sup:>o-ie  any  number  of  hypothetical 
line  ecjuipmenta,  but  I  shall  confine  myself  to  one  in  which 
the  amount  of  copiwr  required  will  not  bo  apeciuHr  forbid- 
(liog.  I  shall  suppose  a  line  wire  No.  0,  connected  at  short 
intervals  to  a  bare  trolly  wire  of  silicon  bronice,  or  sonia 
similar  alloy.  The  conductivity  of  this  syercm  is  more  than 
equivalent  to  a  single  wire  No.  000,  on  which  1  shouM  base 
my  calculation.  I  xhoiilrl  snpjtose  track  and  ground  systems 
to  be  made  in  the  ordinary  way.  The  length  of  conductor 
on  each  side  of  the  central  station  would  be  about  79,000ft., 
and  the  fall  of  jtotentiiLl  for  100  am{iereB  over  this  distaitce 
would  be  a  little  over  500  volw,  the  generator,  therefore, 
would  have  to  develop  a  little  over  2,000  volts,  and  the  line 
effioieiwy  at  the  terminals  of  the  section  would  probably 
bo  somewhere  noar  T.1  per  cent.  The  average  line  etiictency 
fot'  the  entire  eec^on  would  probably  be  somewhere  near 
6S  per  cent.  The  total  amount  of  copi>cr  required  tor  the 
•oetion  would  tie  about  110,000lb.,  including  insulation,  or 
about  3,60ulb.  of  copjicr  per  mile. 

With,  thero/orc,  this  amount  of  copper,  which  seems  not 
at  all  excessive,  we  should  have  an  average  Hue  elliciency 
of  about  85  per  cent.  Now  assume  a  commercial  efficiency 
of  the  ^nemtor  of  90  per  cent.,  and  assume  for  the  efn- 
ciency  of  the  motors  and  gears  80  per  cent.,  which  for 
motors  running  at  high  speed  and  with  infruipictit  stops, 
docs  not  seem  an  cxcoasivoj  eatimate,  the  mean  commercial 


efficiency  of  the  combinstioo  would  be  a  little  above  Gdj 
per  cent.     In  other  words,  taking  into  account  all  sourofis 
of  Iod«,  we  should  probably  have  an  efficiency  of  a  little 
over  50  pi-r  cent,  from  the  indicated  horsc-powca-  at  the: 
engine,  to  the  power  supplies  at  the  axles  of  the  car. 

Now  let  U4  look  a  little  further  and  see  the  amount  of 
{Mvrer  which  would  btve  to  be  supplied  to  the  section  which 
we  have  been  consiiletiiig.  Looking  over  the  time  schedule 
we  see  that  power  is  retiuired  for  almost  exactly  seven  hours^ 
and  tu  supply  the  200  h.p,  necessary  ut  the  tmiii,  wo  should 
have  to  furnish  about  400  b.p.  indicated  at  the  jxiwer 
rtation.  We  should,  therefore,  furnish  '2,&00  h.ii.  hour«  to] 
the  section  under  considamlion,  and  we  should  have  the 
advatiUgeof  beingable  to  use  compound  condensing  engines. 
These  engines  ought  to  be  able  to  furnish  the  indicat«<l 
horie-|iower  hour  on  Ino  pouuda  of  coal,  the  coal  required 
for  our  supposed  section  then  woukl  be  0,6001b.  fur  the  24 
hours.  Bunking  fires  between  runs  would  consume  some 
little  coal  beside,  but  with  proiier  enginee  and  good  firing 
the  2.B00  b.p.  hour*  ought  to  lie  furnished  on  three  tons  of 
coal.  For  exjircss  speeds,  of  course,  200  h.p.  would  bai 
too  small  and  coal  consumption  would  bo  larger,  while  the 
line  efficiency  would  be  slightly  lower.  Still,  in  our  sup- 
|»oscd  case  we  would  count  on  a  moan  efficiency  of  .''lO  par 
cent,  from  indicated  horse-power  to  train,  for  while  faat 
trains  would  entail  greater  loM  in  the  line,  the  average 
figure  would  not  be  seriotwly  lowered.  Thin  amount  is 
]>rubftbly  a  trifle  lees  than  would  be  required  by  the  loco> 
motrvog  doing  the  same  work.  Seven  to  eight  pounds  of 
coal  per  car,  which  ia  a  fair  estimate  for  pauenger  trains, 
and  as  we  mny  taike  the  tniini  to  average  five  ears,  the 
amount  required  on  the  section  per  tnin  would  be  from 
1,0001b.  to  l,200lb.,  or  for  the  iix  dally  trains  probably 
7,000!b.  There  would  ]>robahty  bo,  even  in  this  extreme 
case,  a  slight  caving  of  fuel, 

We  .ire  now  in  a  |>oaition  to  form  a  tolerably  cle^tr  idea 
of  tbo  probable  cost  of  equipping  such  a  section  as  we  have 
buotL  discuasing.  We  »baU  require  for  c<juipi&ent  a  400  h.p. 
compounding  condensing  engine  and  dynamos  to  match  ; 
then  we  shall  require,  as  before  mentioned,  a  littk)  less 
than  two  tons  of  cop|>er  per  mile.  In  return  for  the 
inveatmont  in  thcec  items,  we  get  an  average  commercial 
efficiency  of  a  little  over  6(i  per  cent.,  and  the  question  to 
be  raised  is  the  exceedingly  practical  one,  will  it  pay  1  We 
gain  the  advant«Lges  of  botu^  able  to  use  a  very  economical 
engine,  and  of  being  able  to  dis|Mn8u  with  a  coriain  number 
ol  employt-s.  To  make  these  gains  wo  content  ourselves 
with  an  efiiciency  of  50  |>er  cent. 

It  is  worth  noting,  too,  that  the  mean  efflciency  of  auch 
a  soetion  cannot  bo  raised  to  a  very  high  figure,  for  the 
leusoQ  that  even  with  the  small  amount  of  copper  specified 
most  of  the  loss  is  in  the  double  transformation  aSected  by 
dynamos  and  motors,  and  not  in  the  line. 

If  the  amount  of  copper  were  double<1,  we  should  stiU 
have  to  be  content  with  a  total  commercial  efhcioncy  of 
about  60  iwr  cent 

In  Mr.  &|>nguo  B  very  able  paper,  rood  before  the  National 
Electric  Light  Association,  ho  has  pointed  out  the  economy 
secured  by  multiplying  power  stations  and  using  ithorter 
sections.  The  jmicticiu  way  to  put  the  qucdrtion  of  economy 
to  be  thus  secured  is  this  :  "  Will  it  pay  to  double  the 
expenses  for  power  stations  to  save  three-quarters  of  the 
outJ.iy  on  copper,  or  wilt  it  [uy  to  double  the  cost  of  power 
stations  fur  the  &iko  of  saving  tbo  above  proportion  of  the 
{jowcr  lust  in  the  linct"  This  view  is  necrssarily  some- 
what limited,  for  in  the  case  of  comp-ict  systems  the  saving 
can  ho  eOectod  without  anything  like  doubling  the  cost  of 
power  stations.  Without  going  into  deUtilol  estimate  it 
would  seem  doubtful  whether  there  would  be  much  ]>rictical 
economy  in  an  extensive  system  of  power  stations.  The 
thiee-wire  syatom  su^^gtBted  by  Mr.  Sprugue  iu  the  lame 
paper  is  a  muth  more  pructical  way  of  securing  eoooomy, 
and  DUy  come  into  extensive  use.  On  a  dout^le  track  road, 
such  as  we  have  in  suburban  or  elevated  roada,  this  three- ' 
wire  system  could  be  operated  to  very  tp-eat  advantage. 

Let  us  now  look  at  the  locomotive  a  little  for  the  piirpoad 

of  eeeii^  whether  we  arc  going  to  gain  enough  ia  aaving 

coal  and  wages  to  pay  for  40  or  ^0  per  cent,  onerg)'  lost  in 

the  various  tranaformations  of  the  electric  system. 

There  seems  to  be  a  \«  i-l^pread  popular  delusion  to  Ibf 


Bfflaet  Ibat  tlie  Inoomotive  is  nn  exceedingly  unoMDOmioiI 

rnuMhine.     On  the  cotitnuy,  the  figures  of  actual  bests  show 

Hthat    tho    locomotive    compares    VBry    favourably     with 

■nrrliatiiry  non-condeniing  etij^non  of  similar  si/c.     ^ovoml 

locovouve  tests  mule  in  New  England  ft  few  years  Hiiico 

gave  tbe  hor8fri>oiir«r  hour  on  botwosn  (our  and  five  |ioiiiirl)i 

of  ooal,  or  with  the  evaporation  nf  \mx  tha.n  SOI'j.  i)f  water, 

FigQTW  obtaiaed  with  the  titront;  looomotivo  show  oven 

beUcr  results,  some  of  tho  runs  ucing  mncle  on  \esa  thaii 

4\h.  of  coal  per  indicated  horse-jwwer,  snd  tbe  avonige 

result  beinK  most  remarkuble. 

Various  loreign  ex|)erimcnt«  point  in  the  same  ilirection 
to  show  that  a  well-cared-for  locomotive  will  eivo  tho 
horee-power  honr  on  271b.  to  30Ib.  of  water.  Evon  tho 
Bmall  enp'nes  on  tbe  New  York  elevated  road,  working  as 
they  do  with  an  nverage  horsepower  of  only  3M  per  cent. 
of  tho  maximum,  still  contnme  only  6^-(,lb.  of  coal  per 
hone-power  hour;  anil  no  engine  could  In  put  to  more 
trying  umce,  for  nearly  60  par  cent,  of  tbe  jiowar  naecl 
on  a  rODod  trip  is  used  in  getting  up  headway  at  stations. 

(To  b<  ctrntiMted.) 


ALTERNATING    v.    CONTINUOUS    CURRENTS    IN 
RELATION    TO    THE    HUMAN    BODY.- 

ax    u.    ysvcuAa    L.twnENCK,    ukmukb,    and    AFtTin:u 

UARRIIK,  M.a 

Hnch  attention  ho-s  lately  Iweii  dnnvti,  both  in  Kngliiiid 
ami  Atncricfl,  but  especially  in  ibu  latter  country,  to  the 
'dnReors  to  which  worktucn  and  others  iire  exposed  when 
bannling  and  working  with  wires,  dynamos,  ami  other 
etijKimtiui  connected  with  the  }>eiicratiun  and  supply  of 
olectric  cnrrcriu  for  li^ht  Kn<l  iMwer 

A  lively  controversy  regarding  the  relative  safety  of  con- 
tinuniiH  nr  allernatlnc  cnrrents  naa  I'esulted  ;  but  liltlw,  if 
anything,  hax  been  done  to  throw  ilirtct  light  upon  the 
matter,  und  great  difHcuIty  ia  thercfoi^e  eKpen'enced  liy 
disintorcBtcd  pcnmns  in  arrinng  at  a  KUiafacti^ry  conclu- 
■ion. 

It  is  wi'h  great  Uitlidence  thai  wc  venture  to  offer  this 
'  abort  |upor  on  tho  subject,  a«  the  pxpcrimenta  and  observa- 
'^tioiift  upon  which  our  contribution  is  boflod  were  not 
epcciiilt;  iindertukeD  with  the  object  of  throwing  li^bt  upon 
it.  They  form  i»ort  of  a  scries  of  data  connected  with  in- 
veetigatioiiB  upon  which  we  are  engaged  with  the  hope  of 
solving  some  of  the  physiological  problems  occurring  in  the 
course  of  our  elocLro-lhtTai>cutic  work  at  tlic  liiat-itutc  of 
Medical  Electricity. 

The  resul'8  obtained  from  some  of  our  orperimenta 
{hereinafter  given  in  dctiiil)  led  ns  to  not«  bow  strongly 
they  bore  on  tho  ijnestiun  now  before  )ia.  We  tbeiefore, 
after  veiiiying  ihwrn  by  ropotition,  thought  it  well  to 
invito  dtBciuwion  u|i  «  thern,  and  now  ofiei-  them  for  your 
consiideration,  with  full  coniiciousness  of  their  imperfection. 
They  differ  from  ihu  experimenta  of  D'Arsonval,  Harold 
P.  Browne,  and  other*,  in  the  important  point  that  they 
deal,  not  with  the  Ixxliea  of  rabbit«,  dogs,  and  horses,  or 
other  aiiimaU  (from  which  conclusions  regnrding  human 
life  have  to  be  ovolveil),but  directly  with  tho  human  body. 

We  do  not  in  any  way  propose  to  touch  ii[>on  the 
(question  of  tho  manner  in  which  accidents  with  electric 
wires,  et5.,  iiccni-,  or  how  they  may  be  prevented.  It 
would  l>e  manifestly  beyond  nur  province  to  do  fo.  Our 
oliject  is  rather  to  rnra|Hiro  tho  phytiidlugical  action  of  tho 
two  forms  of  current  i/Z'-r  thr  fmiud,  accidental  or  othor- 
wise,  has  been  made,  and  tu  arrive  at  »onic  citnclusion  us 
tr  •  bbe  (Ittiigor- ratio  whii-h  unu  form  of  current  may  bear  to 
the  other  under  such  comlitionit. 

As  may  alrendy  have  boi  n  ^'leaned,  our  oxporimeoU 
hiiro  not  been  made  with  tho  {Kinrerful  currents  dealt  with 
in  electric  lighting  and  ilietribulion  of  power.  We  have 
iMod  small  currents,  for  the  most  it  low  KM.F.,  and  have 
ditected  oitr  attention  to  (I)  the  detormination  of  tbe 
resistance  of  the  human  body  and  skin  to  the  passage  of 
currents  under  certain  conditions;  and  (S)  a  com)jariaon 

*  Pkpa  raad  lwr«ra  the  Institutiou  of  l£l<ctnc»l  KnciDotn,  Mudi 

aTih,  iltoo. 


of  the  sensations  [trodncod  in  the  human  body  by  jjossaga 
of  the  two  forms  of  current 

I.  With  regard  to  the  resistance  of  the  human  boily  and 
skin.  In  his  Lnmloinn  Lectures  delivered  before  the 
Royal  Collefje  of  PhysicianB  in  April,  1886,  Dr.  W.  H, 
Stone  gave  Bome  very  useful  information.  His  expert- 
Tnenta  appear  t^  have  been  carried  out  with  care,  artd  the 
results,  thoroforc,  are  reliable.  In  tbe  course  of  raany 
similar  experiments  we  find  no  reason  to  differ  in  the  main 
from  the  ligiirca  be  has  arrived  at,  and  we  (|uoie  those 
that  refer  to  our  immodiato  lubject  in  tbe  following  table : 

Tasik  a. 

BaHiiitaBM,  IhstsUaea. 

Foot  to  Fo»t.  Foot  tu  IttatL 

Mr.  T. B^Sohm*.     I,i20t.hm.. 

Mr.  8. 930 X/m    .. 

Himgarian  Uisat  930    LOSS    „ 

There  ia,  however,  this  im|)ortant  fact  to  be  taken  into 
account  when  considering  tho  bearing  which  these  hgiuca 
have  on  tbe  present  «juestioii.  viz.,  that  Dr.  Stone,  having 
a  direct  therapeutic  object  in  view,  was  dealing,  aa  far  aa 
he  could,  with  tho  internal  reaialance  of  the  body,  and  not 
with  its  total  resistance  as  repro«erited  by  that  of  interniil 
tiasuea  and  «kia  in  \Vi  nurinal  inmilating  condition. 

Further,  Dr.  Stone's  eapenmenta  were  scarcely  typical 
of  resulta  to  bo  cxFieclod  from  either  purely  cnntinuoua  or 
purely  alternating  currents,  for  in  his  lecture  he  aays,  with 
reference  to  the  expenments  quoted  in  Tiiblc  A,  that  ho 
had  ill  "circuit  a  Wneaistonc  bridge  of  a  rather  i>articular 
(onn,  a  commuuting  key  so  as  to  send  the  current  in 
opposite  directions,  etc." 

Some  ex|»eriment8  conducted  by  Mr.  Wm.  Lant  Car- 
penter, however,  are  more  in  accordance  with  the 
conditions  which  this  (uiper  is  intended  to  illustrate,  as 
thoy  enable  ns  to  form  euino  clear  idea  of  the  nature  of  tho 
current  uclunlly  used. 

The  rc«ulta  of  these  oxperimcnt«,  published  in  Auguat, 
September,  and  October,  1883,  in  IMth,  arc  shown  in 
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Our  own  experimonta  have  been  made  with  the  sktn 
norniiilly  dry  und  moist,  ami  wa  have  selected  meaaurc- 
mente  taken  from  hand  to  hand,  as  the  hands  are  the  {ktrta 
most  likely  to  come  into  contact  with  wires  and  other 
conductors, 

Tbe  first  series  of  leadings  ai-o  those  of  resistance  to  con 
tinuouB  current.     They  were  tiken  by  the  ordimiry  WheaU 
stone  bridge   method  with  a  mirror  galvanometer.     Tin 
electrodes,  each  of  T)0  aq.  cm.  area,  were  lued,  tho  oxtemled 
[■alms  being  placed  upon  the  electrotles. 

llio  reeulta  are  shown  in 

Taiilk  C—  R«(iiat&iite  Ut  CnRliniioan  Ciirrfrnta. 
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f^ulijoct.     Jiga  ktrout  Dty. 

VMnik  Olino. 

1     96     39,000 

2     28    49,000 

a     »     41.400 

4    Se     40.000 

G    36    60,000 

6    40    46.000 

7    21    lO.OOO 

8    28    27.000 

9    26    ....  91.000 


10 


84 


Moi.'it  rvitli  MoMt  with 

[>i.till.-.l  WalL-r.  K.lt  W«ter. 

OliinH.  Ohiiu. 

19.700     9.170 

7,700     5.900 

,  ,      a.OOO     11.000 

..  ..     It.dOO     6.900 

.  ...      9.600    6.O0O 

30,100    2&.400 

7,600     6.700 

.  ...     Z6.4CO     1Z.O0O 

7.O0O     6.6M 


40.000    JOtTM    7.000 


In  estimating  the  meitsurement  of  rc«isunce  to  tbe  eon-< 
tinuous  current,  we  must  ronicmbor  that,  as  tho  result  of  | 
the  almost  instantaneoua    congestion    which    follows  thej 
closing  of  the  eircuii,  reeistonee  is  to  a  eort^n  extent 
diminished. 

Very  shortly  tbii  ta  succeeded  by  polarisation,  ami  by 
tho  conditions  which  aceompany  the  convennon  of  tiu} 


hoAy  into  &  aocondsry  battFOrr,  and  thero  is  conseqnoatljr  a 
coiitiiJerable  increaaa  in  resistance  when  the  passage  of 
cuire/it  is  Gontinutd  for  lo  appreciablo  Ume. 

0)1  the  other  band,  tlio  [lasaage  of  alternating  curronts  is 
acconipiinitiil  bv  a  diminishing  resistance  from  the  outeet, 
for  tba  early  {i^yBiologicn.)  congestion  h  followed  neither 
by  polULsatiou  nor  by  tlie  electrolytic  action  which  it  is 
usual  to  expect  when  the  continuoiu  current  is  lued. 

Tabls  D  ahovB  the  rcaintanao  to  ft)ternat;nj;  currenU  o( 
the  aame  ten  iieopio  taken  with  tbu  same  ulectrodee  on  the 
nme  occuion  as  those  referreif  to  in  Txbte  C. 


T\BL£  D. — AltcTuatiaji;  CurnntB. 
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1 a;90O 
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fi 6.400 
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7 1,400 

8 „..,.  B.X50 
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Moist  will  I 
Sfclt  Wiler. 
Olim*. 
....  l,&0O 
.—  1,200 
....  1.600 
....  1.200 
....  1,600 
....  1,100 
....  1,260 
1.4O0 
1,600 


1.375    1,600 


l^blM  0  and  D  are  fairly  comparable  as  re^Esirla  the 
Rame  indiviiliialii,  though  the  maxima,!  HifTerencu  are 
strongly  marked. 

Dr.  StoBO,  in  his  locturo  above  rpfcrrod  to,  montionod  a 
very  important  fact,  which  since  appears  to  have  heen 
overlooked— viz,,  that  (under  the  eonditionii  ho  adopted) 
the  rMi(tancc  of  tho  hnnian  body  waa  only  about  half  as 
f^reat  for  alteriio-tinK  currents  as  (nr  the  continuoua  current. 
This  statement  we  have  never  seen  Questioned,  and  our 
own  exponmont«  show  that  under  conditions  more  aseimi 
lating  to  those  tilcclv  to  occur  in  practical  wtirk,  the  pro- 
[xirtion  is  considerably  greater.  Table  1>  ahows  wide 
variationi  in  thft  r«auta»oe  of  tho  individual  t««tod,  u  well 
aa  otlier  jioculiarittes  which  aro  no  doul^  |w.rtly  duo  to 
orroraof  obsei-vation,  but  more  larj^ely  due  to  physiological 
conditions  whit:h  are  scarcely  relevant  to  this  ])))[>or;  but 
Lbo  trontondoiui  diR'uroricc  Itutwcun  tliu  ruaistanco  to  alter- 
nating currents  and  the  reaiafmce  to  the  continuous 
cnrrent  is  clearly  and  definitely  marked,  and  justifios  ua  in 
drawing  certain  conolusions  tbarofrom.     Wo  find  bbc — 

uiLini. 

AVKiBi  ImMmm  la  Ihn  caiitlnutnu  cnrroiit,  moUl  irlUi  ulc  and  water,  9,bi'i 

I.  :  I,  ullonuUiiE       .,  „  .,  .,        „       i.toK 

.,  ,.  „  contlaiiDUi       „  ,,  „  dteUllvd  water,  U.UO 

alMniattns „       i.m 

„         ..          „         oooUauow*      „        Aiy        „  I8,t«i 

m         »         ,.i         oltenalUis t.ix. 

Thii  dilTercirce  was  lUustratcd  in  a  comiiorative-rosts- 
Unce  diagmni. 

^>'hen  this  condition  of  tbings  became  ap{>aront  wc 
thongbt  it  well  to  conHrm  our  ox[>crtincnLs  by  rcpcutJUK 
them  as  far  as  possible  under  conditions  sucti  am  wmilcl 
occur  in  actual  working. 

The  results  of  this  set  of  control  experiment  wo  give  in 
Table  K.  The  t«n  persons  test«d  were  chosen  S3  as  to  be, 
as  far  as  possible,  roprosentativefi  of  those  likely  ta  come 
in  contact  with  electric  light  ami  |>ow'cr  wires  and  other 
conductors.  Fivo  were  wurknicn  with  hands  hardened, 
and  retidored  by  toil,  its  fa,r  as  mu,y  bo,  ingendtive  to  electric 
curreota.  The  other  live  were  men  ucviistotned  to  brain 
work,  and  may  be  taken  a.s  representing  the  occupiers  of 
houses  likely  to  use  the  olectnc  light,  and  occiistonally  to 
come  into  contact  with  tho  loads,  leriuiiiFit^,  lumps,  etc.,  of 
boose  installations. 

l*he  electrodoB  u«otI  wcro  of  plain  metal,  and  could  be 
j;nis[t«d  in  the  hand,  and  so  may  bo  taken  to  roprosont  tho 
nMtal  about  a  ilyniuno,  or  a  bai-o  wiro  or  other  conductor, 
which  might  ba  gras|ied  accident.-il!y  by  it  workman 
occn|)tcd  about  a  lighting  or  iK>wer  *L-ition,  or  by  a  gentle- 
man iiivefltigating  some  electrical  irregularity  in  his  own 
house. 

The  eontinuous^urront  to4t<  were  made  with  a  Whoat- 
Uonebrtdco  of  Poet  Uilicc  pattern,  and  a  mirror  galvaao- 
metear.  The  altemaLingcurrunl  tests  were  made  with  one 
of  Kohlraiiscb'x  rbcometei-o,  in  which  the  lialance  ia  ob- 
served through  •  telephone.  The  altornating  cun~eab« 
obtoineit  from  tho  induction  coil  of  the  instrument  had  • 
eriodic  fnwjiiency  of  al>out  300  |ier  second. 


The  dry  readings  wore  taken  with  normally  dry  hands-' 
The  moist  readings  were  taken  after  the  hands  hod  tjuen  ' 
dipped  into  ordinwy  tap  water. 


Taiilk  E. 
—   Beaittanca  lii  Oliina. 
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4    12.000 
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1.400  6.000 

...  1,600  14.700 

...  1.450  3.«» 

...  1.000  7.600 

...  1.600  7,300 

..  8,000  10,800 

...  1,900  6.600 


Aloiirl«n«<l  Ilaiid«. 
c.a  A.C. 

85,000  ...  1.4fi0 
9.000  ...  1,400 
6,400     ...     1,600 


1,276 
1,460 
1.200 
1.300 
1,460 
1,600 
1,660 


Avnraff*...     14,476    ..      1,710     9,760    ...     1,437 

These  remilts  indicate  that  the  resistance  of  tho  human 
body  to  continuous  current  is  G'8  times  greater  than  it  ia 
to  alternatiDg  currents  when  the  skin  is  moistened,  and  83 
times  fp'oater  when  tho  skin  is  in  ita  normal  condition  and 
not  moiabened  by  artificial  means. 

Surtiiig  with  the  statement  of  Dr.  Stone,  that  when  the 
skin  has  been  well  soaked  with  a  eonductine  fluid,  and 
electrodes  of  large  area  are  need,  so  that  littlo,  if  any,  more 
than  the  internal  resistance  of  the  body  comes  under  obser- 
vation, the  re£i8ta.nco  to  the  continuous  current  is  nearly 
double  that  to  alternating  currents  ( Eicdrical  Ilevicw,  May 
7,  1^^6,  p.  417)1.  we  find  that  the  ratio  incrcascfi  conversely 
with  the  moisture  ■•!  the  skin,  till  in  the  normal  condition 
we  reach  tho  maximum  of  9'1  for  contact  of  small  area,  and 
S*3  for  contact  obtained  under  unliiiary  working  condi- 
tions. 

We  now  come  to  the  second  part  of  our  nibjeet — vir,  v 
cumiiariaoii  of  the  Honsattona  produced  in  tho  body  by  tha 
j>:i85age  of  the  two  forms  of  current. 

The  sensitiveness  of  persons  to  the  continuous  current 
varies  very  much,  ijuibo  iudu|>ondontly  of  i-ariation  of 
resistance.  But  we  find  that  most  people  (and  wo  have 
tented  some  hundreds)  can  bear  without  discomfort  the 
passage  of  10  milliamporeH  for  a  short  time,  and  thvruforo 
for  the  purposes  nf  this  pajwr  we  will  consider  that  amount 
of  current' strength  us  the  maximum  which  may  be  passed 
through  the  body  without  producing  unplea»nt  sonsationa. 

With  alternating  currents,  however,  a  very  different 
state  of  things  is  disclosed  ;  for  having  in  the  course  of  our 
therapeutic  work  found  the  great  need  for  a^^curately 
measuring  the  alternating  currenut  from  induction  coils, 
wo  obtained  from  Germany  (after  failing  to  lind  a  suiuible 
instrument  of  English  make)  a  galvanometer  recording 
initliii.mperea  of  alternating  currents,  and  on  putting  it.  in 
circuit  with  a  patient,  were  surprised  to  note  that  beforo 
the  needle  indicated  the  pa«sago  of  a  single  milliamjioro 
the  patient  complained  that  tuo  current  was  too  strong, 
and  practically  unbearable. 

This,  of  course,  led  to  further  investigation,  with  the 
result  that,  though  wc  tostod  a  large  number  of  persons  of 
v.iried  age  a.ud  of  both  sexes,  we  found  only  a  few  who 
(•onld  bear  with  eomfnrt  the  piuwoge  of  one  mil!iam(«re  of 
ultornabinK  currents. 

Table  I  shows  the  result  of  scumitiou  tests  mode  ui>on 
the  ten  tsmbjocts  above  referred  to. 

Taslk  p.— ftciiMlkiii  ToBta, 
ihitjocU  Without  Dincoaifort.  S^!^ 
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So  far  we  seem  to  be  justified  in  putting  tho  limit  for 
alteniatitig  currents  at  two  millismpei'es,  ami  we  wish  it  to 


=  115  millmmpercs. 


be  understood  tliat  any  idvance  upon  tbls  limit  moans  ex- 
troDiO  diacomfort.  Beyond  that  ]M>mt  riolent  muMtilnr 
eontraction,  remierinz  rolaxAtion  of  grasp  first  difficult,  and 
tjien  imposHJble,  [Hnxlaces  distinct  pain,  wbiuli  agitaUts  the 
whole  body. 

We  can  tberefotvi  confidently  state  tbat,  aa  far  as  sensa- 
'  tion*  are  concerned,  thi:  htiinan  body  can  Uair  with  tme  nt 
Jeacl  6ve  times  as  much  oi  contiimuus-curront  etroiigth  as 
of  altemntinK-tiiureiit  atrengtb.  Wben  Ibia  (act  is  taken 
in  connection  witb  the  jrreat  dilTerence  in  tb«  nuistaiice 
ofTertd  by  the  body  to  tbe  two  iotma  of  ciirront,  it  leula  to 
tb«  eoDcfusion  that  tbe  danger  of  unplcBaint  coneequeiicea, 
and  possibly  (if  not.  )>rolKLl)lr)  of  toes  of  life,  when  currents 
of  equal  Toltajge  aro  handlou,  is  34  times  (66  x  ft)  greater 
with  moist  hande,ftnd  41-5  tJmes  (i<-i  x  5)  greater  witb 
dry  hands,  wben  alternating  currents  are  used  than  wben 
tbe  continuous  cuiretil  is  employed.  These  figures  we  will 
adopt  as  roprosenting  the  danger-ratio. 

As  a  practJcat  Bxample  of  Uiis  conclusion  we  may  take 
the  Board  of  Trade  limit  of  [ireamu^  at  which  currents  may 
enter  houses,  viz.,  200  volt«,  and  assume  that  a  man  haviu" 
the  avonigu  resistance  taken  from  Table  E  hajidloa  nalccu 
wirea  within  tbe  hoaae. 

With  the  coHtinuous"!  «       200      ,„  .     ....  _  

current  (d.7  hands))  *^-n,i76-^3-^  """"""l'*^'^ 

He  that  receives  only  13-3  mtlliamperes,  which  is  little 
more  than,  oa  shown  above,  he  can  bikt:  with  perfect  im- 
punity. 

With  alternating  currents  ■!  r,      200 
(dry  hands)  >      "  \^ 

Ho  thus  receives  57  times  more  current  than  he  can  bear 
vitbout  discomfort,  and  the  dangci  of  physiological  shock 
is  correspondingly  increased. 

This  daitifcr-ratio  was  illustmted  dfagramuiutical ly.  It 
may  bo  objected  that  all  this  has  littTc  relovuncy  when 
Urge  currents,  of  either  kind  at  high  potentials,  have  to  be 
de^t  witb  ;  hut  we  would  submit  tbat  what  we  have 
]noved  to  be  tbe  case  with  smull  currents  and  low 
])otcntialE  may  lie  fairly  taken  to  l>o  intensified  oa  the 
cuirent'Streugth  and  E.M.F.  increase.  There  in  at  urosent 
no  reason  to  suppose  that  the  ratie  of  re«i.'>tniice  (Umininhc^, 
or  tbat  of  tbe  sennttions  becomes  lessoned,  though  it  may 
possibly  happen  tb&t  with  increased  cnrrent-streugth  or 
Oigher  potential  the  ahsoluto  resintanco  mny  vary. 

What  tbe  tninimiim  ctirrent  uf  cither  kind  «vbich  will 
dcAtruy  human  life  miiy  bo,  vre  are  not  in  u  position  to  say ; 
though  B'Arsonval,  in  his  repoit  on  electro-pbyaiolosy 
made  before  tbe  Intematiotwl  Congress  of  Electricians  held 
at  Paris,  1889,  says,  relerring  to  bis  oxprnmcnts  on 
nbbits,  ^inea  pigs,  and  (lei's  :  "  With  a  machine  of  8,000 
ToltA  a  momentary  closing  of  the  current  caused  the 
animal  (a  ru,bbil)  to  make  a  prodigious  leap,  but  did  not 
cause  death  immediately ;  a  second  upplicatiun  wus 
neceiaaiy." 

"Au  alternating  Gramme  machine  only  causes  death 
above  120  volts  mean  potential." 

These  atatementa  ore  not  vary  clear,  but  wo  ^thor  there- 
from that  while  a  continuous-current  m.ichinc  having  an 
E.M.F.  of  8,000  volts  did  not  instantly  kill  a  rabbit,  yet  an 
altenialing-ciirrent  machine  having  a  mean  potenttat  of  120 
volts  did.  Wo  feel  siiro  tbat  no  bard  and  fast  lines  can  be 
laid  down  on  the  subjects  Individual  resistance  and  in- 
dividual sensitiveness  vary  so  much  luid  so  unexpectedly 
that  a  i-urrent  which  might  be  taken  with  im[>unity  by  one 
person,  mi^bt  bo  more  than  enough  to  kill  another. 

With  regard  to  danger-nitio,  D'Arsonval  neenis  to 
more  than  bear  out  the  conciuMons  that  we  have  arrived 
at,  though  be  givos  no  infuraiation  as  to  the  currunt- 
streiiKth  used. 

IndependoiiUy  of  the  kind  of  current  used,  the  character 
of  tbe  ooDtoct  made,  the  surface  arua  of  the  bvdy  involved, 
and  tbe  suddenness  of  ctoeing  or  opening  ihu  circuit  miist 
eacb  and  all  play  an  important  {KUt  in  the  result. 

Shock  vuries  with  the  form  of  carrcitt  employed  ;  thus 
witb  continuous  current  only  a  "miike"  initial  shuck  h 
possible,  while  with  alternating  currents  the  initial  shock 
may  be  either  a  "  make "  or  a  "  break  "  shock. 

As  "  break  "  afaock  is  admitted  to  be  the  more  mnrlced  of 
the  two,  indupeudently  of  the  steady  dimintitiuii  of  resist- 


ance to  alternating  current,  it  is  prob&ble  tbtt  the  efTecta  of 
an  initial  shock  with  alternating  currents  of  stimilar 
strength  may  be  more  disastrous  than  that  viih  coD- 
tinuuus  current. 


TiHi-Vvaov.-'AiUhoriatd  Ahttratt. 

Fnt  ForboM  Miil  tliAt  alttiOTiKh,  tli«  cftiu|isriwas  of  thg  sAheti  of 
ftl  [cnialinjt  Mid  couiinunnii  curnrnt  were  mj  intcmting,  lb*  tMto 
amid  ut'l  ihc  rnulta  frltaimil  L«tl  littU  bMriufi  on  tlut  prtnioal 
•lu»ti«D  ot  as(«t7  in  IIm  dm  of  clc«tricitv  fvr  ti^Uling  mi4  ]mwh 
{lUtTdM*,  for  tbe  oandiuiaDs  ftrrivo.l  at  in  the  pftper  »r»  not  in  aosoRl 
witlutual  exi>«rtniC4.  H«  wu  willing  to  admit  ttiat  lie  OMdd  not 
bear  m>  mtn/  volU  altunintiiig  as  contiuiKi'i*,  but  the  diflcsvnos 
wsa  ooniparstivety  Kiiiatl.  cnrtaiul}!  nottilnjc  Hkc  wi  great  ■•  Uie 
•iitlion  would  harn  tini  bflieve.  Tliu  iteasBtioDa.  he  mU\,  dopeinl 
itDl  uii  tliL'  mean  uumpt,  but  on  tba  iiiiiiiiium  Talue  «f  th«  cuiTont 
oT  Tolta  ;  aiiJ  iii  the  cwo  ol  an iotluctivn  vail,  tbe  relte  on  break  wan 
iminenioly  ^ifatcr  ;20  to  60  tiniM)  than  tbs  inailninm  oocmrnng  in  a 
wAll-itaai^cii  alternator,  which  wanl<)  aend  tbe  wre  muD  enrrwnt 
through  thn  iKxIy  m  ihst  indji'Bl*.!  hy  tlie  meoiuriug  instnunsnt 

llWlJ. 

Ur.  Kapp  Mnicurrod  In  Prof.  Forbrs'i  vten  u  to  tbe  Kttat 
ilifFereiiM  exUlitiK  Imlwoeu  thoooniUtiona  nndor  «liich  tbe  eaperj- 
aivtrn  *vte  tiiout.  Mid  thoee  ccctirrlus  in  practice  m  mfuda 
dlyrnstiiii*  uuiTCiitt.  Brom  expcriiiioata  he  hail  tried  himMi,  bo 
found  ht  <.-oi[lii  b?tr  100  rolte  foutinuou  with  about  the  same  die- 
(■umruri  us  iO  k^jltn  iltiTiiuttuj;. 

Majar  CSLTdsw  xgrted  witb  Praf.  furbvH'a  ilatankent  ibaat  tlw 
uiticli  {(raater  iDatiina  obtaJneil  with  iitJuotiou  coils  than  with 
alCornatiDg  machinr.i,  anil  nid  that  fcrrat  difTcrTUora  vsiDt  la  the 
■licrka  received  fram  diirercnc  iBaclusee,  even  whou  tbe  meaeured 
volte  were  the  »*ra«.  For  txaniple,  Rbecke  received  ftotn  old  Wild* 
Riaohiniie  wot*  very  MVero,  evftn  whan  tbe  volla  vat*  nnall ;  he  bad 
knoim  a  iiian  tn  In  neatly  kill^l  by  ■  300-voU  maohine  of  that 
tj]H).  wbiitt  from  s  iiioderu  atternalor  100  volts  may  Iw  LaksD 
ailbout  ii;reat  djaoonirort.  ftixiakiii^  of  nriitaiiM  t«it4  in  Teblo  G, 
bo  ramarKed  ou  the  gnat  dilTetencM  In  the  TMistaiii-e  of  ioiUvidaala 
to  altcntKtlng  and  MBtiouuiui  cuirents  and  on  the  diaiiraportieiulity 

lh«  elMtrolytM  in  tbe  body.  An  [Cgar<i«  ttbution,  h(  had  reason  lo 
think  that  tbe  effe<t  of  a  girrn  ourrenl  depend!  »n  the  volts 
emi'lnyeil  lu  eeud  the  oumnt.  KurcTi-uig  to  tbe  Board  of  Trade 
re^iUtiunii,  be  tnranned  the  at^lhon  that  [leriniMian  to  iiae  20(1  vgltt 
alicrnatinK  <'>■  cofuumete*  circuila  hod  iierer  bem  irantnL 

Or.  StoTonaan  agreed  witb  tbe  la«t  tiMalterae  to  the  current  (nra 
H  Iei)(n  )-iiit<'[y  i-TMluciDgT  more  povrettal  leneatione  than  an  p-|ual 
rnrrrvni  fcoiu  *  niimlliT  niinilter  of  cell*. 

Mr.  Sajrara  ihoiigltt  Reneation  depend)  grfatly  on  the  shapn  of  the 
¥..  M.  F,  vurvii  and  oa  Ibi!  fi^qneacy  ol  alteruatioD. 

Mr.  ytylmm  taid  h*  oni.>e  uu'  a  man  oouie  liito  contaot  with  a  Brneb 
Mlijihter  ;  fortuiiatiilj  Iii-  fell  away  from  the  iiiatliiuo,  and  the  oaly 
tftur  vlTwL  WBH  A  iMtii  a<;ri»n  tbe  chut. 

Mr.  ■.  T,  Ciuier  aakpil  irjicthei'  tbe  resietaucea  te  contiauinie 
cum-n1»  wrro  nlJ  obUiotcI  witli  thtMiiio  currcnlii(riiii)(tb,  or  wbetbsr 
variitiLi  atmif^b*  were  uicd  it  cadi  oaM.  fur  if  thc'ro  waa  iiolaruatinn, 
nuiiittancu  would  vary  with  current '  He  aUu  cuiiuiml  if  lliu  elTects 
of  purely  traimietit  i-urtantc,  tiuch  u  duchartin  ir»in  cahliw.  and  of 
cIcctTuiialic  raitadty.  hB<i  )icon  inri-«li)(aic<I,  and  atknl  what  wan 
the  eiToct  of  allomating  currant*  of  frvi|Uenciae  Itaa  than  300  pea 
Mcond. 

Mr.  Cromptoa  anid  bn  had  recently  toaled  tb*  r«nrtatieet  of 
iiiHiviiIualt  liy  ICver«bfd'«  ohiumvter,  100  voln  being  used  ia  all 
oaMs.  As  a  niU  he  found  the  refcUtanca  to  fall  fron  30.000  or  40,000 
to  86.000  by  con  tinned  apullttaiiuu,  and  In  wmeoaxu  10,000  or  11.000 
oliuis  were  ludLcaied.  Chlldnn  lUUuUy  ^ave  S.OOO  lo  10,000  One 
|xr«a»  whose  wrist  bad  recently  been  eubjected  to  a  nirgioal  opera- 
tion gSToa  ttsIslaaoeofSS.OOO  firnu  hand  to  hand,  bat  an  ple^iuK 
one  aleetrode  ou  tbe  part  oi-oratoil  on  thn  tmistaDce  fnll  t«  14,000. 
The eensatloii offecla  variiNt  L-icatly  in  dttTecrut  individuali,  for aome 
whoae  reeUtancM  ware  30.000  r>ii|>vrl«ufeil  luuub  greater  dlwamfort 
than  i'hildii:ij  witb  10,000  ditiia  rrjiuLauut.  An  to  alternating 
criim-uls,  hv  bclirved  tbui  thrro  wan  a  geiiutal  roni'eniue  uf  a|iiii]on 
that  mdy  about  half  as  niany  alcomating  aa  direct  vollH  mulil  1>« 
bemc.  s-uiuu  time  afi-u  he,  la  coajuuctton  ■witb  (^Eonel  Aruutrnng, 
had  made  cx|>i--i'iinL-tit>  to  >cc  what  RUireut  oul-  muld  Inar,  aud  tkey 
fcund  that  Ht  15  milliamjiari^  the  akin  billow  thi;  clAclroiei  becstuc 
hnt,   n-btiit   at   36   nulliam]<iirinH    the    nkin   wax   w.iiri^bid    in   a   Bsw 

Mr.  F.  B.  Haider  aiip^Mted  that  the  jtllercncca  botwcea  the 
rt»i«(a»c(»  with  net  and  dry  liaudt  Tiii|{ht  be  dae  to  lurfeoe  leakage, 

Mr.  J«y««  aaid  that  even  il  mo  admit  tbodilT-nnce  in  the  K.tLP. 
>-iiivr*  cil' iiK!iii?tion  o'lil*  and  alterDatora  in  jirodneiiig  aoniatiotia  u 
gielntx)  out  l>^  I'rot.  Forlwa,  yet  froai  Table  E  one  ean  «ee  that  thara 
la  a  ^reat  dillereoce  butween  theTCBiataDoeaof  the  body  to  alter  Dating 
anil  contiimouH  cuireola.  Tbia.  of  itMtll..  uiuaiu  a  aerloua  dilTereiioe 
In  the  "dao^r-ralLu  " 

Mr.  W.  H.  Fraoca  beliertd  tlirro  bad  been  men:  nonseuiM 
lalki'il  aWul  this  »ul>iei:t,  fierlicularly  on  the  other  aide  ol  the 
ACiantit,  than  ou  any  other  with  which  be  wa*  nc^uaintoj,  and  (hey 
wofv  uiilebud  to  the  authnn  for  c-l eating  Che  grouuil  a  Utile.  Ua 
liimwU  had  bad  tlie  niiafnrtnae  tareucivethadiaebarffr  (ratn  a  Leydm 
jar.  and  to  be  iranafiieil  to  a  Z,000>Tolt  Rmsb  niacbfiut.  Ha  wm  also 
in  Clio  haUt  of  raceiving  abooka  from  ooDtinnoiu  cnrrenta  of  about  K 
mitliamiK-ree  without  ciiwrirnoin^  ac  much  anplnaeautoeasaabebsd 
juet  felt  with  a  current  of  two  nutliaoiixra  from  tbe  inductiou  aaiL 
Tbii  ltd  biiti  to  euquiro  whether  the  i  tit  leu  men  t  iuoi.1  lo  meaaim  the 
latter  mrrttit  vrai  Hcnnc*.  (|uilt  recently  he  had  receivad  an  aeoeaat 
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of  Uiflceiilrut,  whfrebjr  J  nua  ttusub^twtv-i  toa>liouk  ftoiu  a  1,200- 
Taltdrmit  ;  hu  Hngim  wore  barnMl  &nd  ho  wta  rfruderad  uiMiiiiljU 
bx  Ua  mittBtM,  Spuking  al  iho  M-c4ll«i  "  lUa^trs  of  oWiridty," 
be  Mid  tbo  diOicalt]'  «u  U>  kill,  nther  IImii  to  prevent  Uintc  killcJ, 
Mid  (h*t  lti«  <iUD«1irii  KMi  uot  oi>«  ol  hi>;h  ur  low  |K>tcatiiib  crsltci' 
rutinc  K.  wntlniioiit  aurrtiiiU,  but  of  overhetti  c.  uiiilcrground  inun*, 
ftsil  Mil  or  j{ood  warkriuntUigi  and  iiiiul*tioD.  Iii  hin  o|iiiiiaii  it 
ihould  be  ItiipcitailjlD  [or  anyDiii?  to  a^ciilnntallj  naniii  intQ  catiUct 
wiih  liouK  drjititi. 

Sr.  WLMXtitm  mil!  tt«  lud  >i9tirips(«d  mora  diictuilan  on  tb«  phjrsio- 
l^ica]  poinu  raund.  ItcrcrriDg  to  Pror.  ForW«  »Uw«,  he  reniatkod 
nu  tht  htgli  T«IUn  411  bteaki  wMne  little  if  the  radntaoM  bo  Ugh. 
In  Mfil>  ta  Major  (,anl*w,  lie  sruJ  tliL>  dilTerBncei  in  r«*iataiiM  di*p«U'l 
cntirtly  on  tha  ri'OriTiiil  eUle  ot  the  iklii,  anil  ttut  poUrUation  doea 
not  play  an  important  {•ut,  lor  in  tbeocatiniiinu-«iurcRt  atparimenta 
the  eontacla  wen  iuitautaiLUoLU.  Aa  rofianla  thectTect  orfrei[ii(iiicy, 
hn  Pttt«U  llikt  the  urisat-rr  the  rrMpiency  the  Inm  nnpleaMtit  a  given 
current  beoomva.  Ur.  Cmiiijitftn'q  imutti  in  the  niQio  corfiniiod  ilicir 
i>w»,  tint  had  tbruwo  doubt  on  the  poloriaatioti  effttt.  Howaver,  Ur. 
Stone  bad  ahown  that  it  cxUled,  and  the  lint  hi  1  «f  re«*tanoa  ia 
acouuntel  for  by  the  cuiigratian  of  thn  ]tart  touched. 

Mr.  Lawrenoa.  ruplyiiijj  tv  the  alanliial  jioiiits,  miiI  the  rrei^tten^y 
oftliF  altiTnntiii}!  riLrmntawu  tbont  tfa«  tame  in  all  tUeaipEniuenia. 
auil  tJial  frgiii  iciratci'  lrr([UFnErtta  be  would  expect  leta  eirecL  An  to 
the  accuracy  ot  the  Qiilliatii)>cir-iria1.nr.  lie  uid  lio  xnuM  Im  xlmi  to 
have  it  tc!tt«d  by  knvouu  iult^naltJ.  Tlioy  tLrinBeU'ea  hail  had  it 
tried  by  an  experii-rn-rtil  finii,  whu  reportnl  il  to  l>o  within  5  par  cent 

Mr.Alax.  Slamaos  (who  vai  in  the  cliair).  in  pfopnaing  a  voC«  of 
Ihankato  the  aulh«ra,  said  thoy  had  heard  a  ft^fat  d«ft1  about  the 
ilangrn  ol  elactrictty,  hut  nothiu^  about  its  tmnnfiml  applicallons. 
He  Iiimself  had  ej«[)erii.-ncfd  ita  {■ain-allr'ViatinK  pioperliea  in  Ilie  VAaa 
of  taeth  eitrai'tbn.  Ilm  poaltivn  irrininol  of  a  littery  waa  helJ  in 
tli«  lianU  and  the  aegalJTe  •ttacli<'d  to  thu  foreeiis,  ami  the  p^itti  nun 
rarj  a)i|{M  compared  to  that  ci|>«ri«Lioed  iu  the  ordiiiarj' tnothml  ot 
extraotion.  Th*  olEMt  hobelivved  ira^due  to  the  npn-a  being onuteri'wd 
by  tba  Giirrent,  and  hnatiimutad  to  ni«<lioal  men  ihe  quMtion  ivhothar 
■ome  i[R'b  inMhod  i^aaldM  adopted  with  odvaiit^^  iu  amputation* 
and  other  snrgical  opcratioiia. 


LANBETH. 


A  Rwcdal  neotiojc  ol  tho  Lamlith  Vpatiy  waa  held  on  ThuriuUy 
iaat,  iM  Hod.  and  R«v.  Oanvii  i'tllinm  in  the  ohair,  to  eonaider  a 
notiMi,  whiaii  waa  raoved  by  Mr.  Philpot,  in  t*retenc«  to  the  electric 
H^tiBi  oE  the  parish.  The  motion  nas  at  rollom  :  "  That  the  eon- 
MOt  of  the  Veatry  tiegireu  to  the  ap|illcatiun  cif  the  Houh- to- House 
Electric  Liuht  Supply  Coiupauy,  Liiuilcd,  for  a  proviiional  unlar 
under  tlie  Electric  LiKhtitig  Acta.  siicL  order  to  extend  to  tbo  whole 
of  tbo  pariah,  except  tliat  jiarl  act  .tut  in  the  aton  »f  Mipply  se'.  out 
Is  Ilia  fint  KheiiiiK-  to  lliu  Loj|ilt>a  KIpotrio  Supply  CoriJuratt"u 
Kbcbrfe  Lighting  Or^1<^r,  1839,  and  «xcept  that  part  o(  Ihf  parish 
iadttded  in  Uii^  arra  nf  supply  art  ont  in  the  first  achfditle  to  the 
draft  order  now  appUoil  lor  fiy  ihr  KWiiic  Ljghting  InjIalU'len  and 
Mainttnano"  Oompany,  Limitei]." 

Kr.  AAdrcw  lakMi  wliat  waa  the  time  In  which  the  eompany 
would  hare  in  coiriplcto  the  workt 

Th«  Olerk  <A[r.  H,  J.  Smith) :  Tw<>  yeara  from  the  date  of  tho 
erdar. 

Mr.  Davldaan  uiJ  the  paruh  of  St.  Pancraa  bai  delenniood  to 
keep  the  Dialter  in  their  owii  hand*,  and  to  carry  eut  eloutric  lighting 
in  aach  a  way  that  the  raiaparera  wuuld  beiidBt  thereby.  He  thought 
tfaey  would  he  making  a  K'™t  error  if  they  alloweil  the  matter  to  atip 
out  of  thrir  liaoda,  and  hr  cnoveil,  as  ati  amnn'Imcn t,  "  TlmC  the 
Teatry  oppoee  the  order,  and  that  tht  Klrctii^'  LiRhtiug  Conjiuiltae 
b«  inatmated  to  conaider  the  dcairability  at  tlia  Vnitry  a|>(>iyiii((  fur  au 
ordet  for  the  carrying  out  of  the  work  tbetnaelvaa." 

Mr.  OaVtnia  woanded,  and  aald  ha  cH>nai>h>rwl  that  il  ther«  waa 
Ujr  money  to  be  mado  out  of  electric  lighting,  the  rat^payert  ahoald 
baTC  lb*  banefit  of  tt. 

Mr.  Faweeit  8iip|»rieil  the  aincndraent.  u  did  alao  Mr.  OroftrM. 
«lio  thtiugbt  i<.  would  bv  viae  lo  icconitder  the  nutltcr. 

Mr.  Skaplay  did  not  tlitnli  Ihrrt  weiiM  lis  much  hojw  of  (jetting 
cleftiicily  i<  it  wert  left  in  thn  hands  ol  th"  jiariih, 

Mr.  Aldlr  kuppuricl  the  oiotioit,  but  Mr  Prltaluartf  thought  they 
waald  he  making  a  Kieat  uitalako  If  they  allowed  the  matter  to  pan 
out  Ol'  their  own  handi. 

Mr.  Vmtp  ajikod  linv  a  long  a  (joio  the  oompaiiy'a  ]MiTilcKe* 
wnold  uiteoU  orct  I 

Tie  Clark  :  Korty-two yaara. 

Mr.  WUte  aaid  that  wai  a  long  liwc.  Hr  cirrtaluly  tliuugUt  the 
Vealiy  otighl  lo  [laiua  baforaauriviulariugauGb  a  privilrgr. 

Mr,  WltTitman  .it:p|>r)rl*<l  thn  inotinii,  Mr.  Hooper  tlte  imuad' 
mrnl.  vhilat  Mr.  Cbambcereoppoacdit. 

Tht  BvT.W.  A.  Morrlaa  uid  h«  certainly  waa  of  oii^nion  that  the 
Veatry  aboald  k^p  tht  poKvr  In  their  own  hamla,  even  if  they  did 
not  uic  iL 

Hr.  tMrsrava  gave  it  ai  hia  opinion  that  the  VmIi^  ahoiiM  retain 
the  p(j»cr  rather  tSan  hand  ito»er  to  a  comriany, 

Dr.  Creaamaa  thought  that  the  uialier  ahouM  be  allowed  to  ttaad 
orer  to  be  dralt  with  by  the  new  district  couocila. 

In  anawtr  to  Cuuncillor  Iktl,  the  Clark  aaid  the  Roanl  of  Trails  bail 
ihajiowertu  iiiaka  »i  order  urtr  the  hvada  vf  the  local  authority. 
If  the  Vaatrrexprnae-lthairreadiiMaatodo  the  work,  hed'dnot  think 
'  tba  Beard  of  Trade  would  gi»e  an  order  to  any  company,  hut  he  did 
not  think  the  Uoatd  would  allow  any  Veelry  Iu  play  the  part  of  ilog 
in  the  manger. 

Tbe  wotiou  reoeivcil  the  aiip|Kirt  of  the  principal  moiuheta  o(  the 


Veatiy,  ard.  upon  a  fote  being  taken,  thaatuendBaat  Wat  r^eclad  bf 
40  votaa  to  16,  and  the  motioa  agteeit  to. 


COMPANIES'  MEETINGS. 


LONDON  ELECTRIC  SUPPLY  COMPANY.  LIMITED. 

The  tliini  ordinary  gouoral  tiiioelinK  of  ihia  Company  was  held  on 
Uontlay  tt  the  City  Tenainiu  Hotel,  under  the  pretvknoy  of  Mr> 
J.  8.  ForbM. 

The  Chairman  referred  with  great  regret  to  the  roalgaatton,  tnainty 
for  ri'iUDiiM  of  liL'Blth,  of  the  Earl  of  Crawford,  who  tiutil  rcuonlly  had 
pmidoil  ovitr  the  Company.  At  the  worki  ware  now  appmarhing 
rnmplnlinn,  and  the  CoTnpany  waa  liVdy  todovelon  at  no  ilintdnt  tiioo 
into  a  working  undertaklnx.  his  (the  speaker's)  colloagau  ha-l  tlionght 
that  b»  might  bo  oJ  miud  acrviM  to  thom  by  taldng  tM  port  pre vioiuly 
ooonpied  hy  Lord  Crawford.  The  aocouott  were  prMantednjion  the 
model  rer]iiir#d  to  be  maile  bv  the  Board  of  Trade,  and  he  thought  that 
they  i«!iileJ  upon  tliia  ponibiliiy — that  in  aooordanire  with  Ihe  coudi- 
tioua  on  whii'h  thia  and  aiiiillat  eomitanie*  had  atiiaa  into  eiutenca 
tliere  inigbt  be  a  tiiaa  when  some  otriur  ititere.it — local  authority  or 
oihcntioe — might  aotiiiirr  the  light  of  taking  oTot  thu  enlarpriiie  iiiion 
certain  tonna  act  fortn  in  the  com^niun,  'charter,  or  proriiioual  oriUra 
bolonging  to  thoTn.  The  Company  were  autht»ris«!  by  thsir  artinlee 
to  ratte  £1,000,000,  diridad  into  200,000  aharea  of  £6  each,  of  whish 
111,000  were  iuiieil  and  jiaid  for.  For  their  future  rc(]aimni(nta 
thero  rpimainiid  to  ^n  iaaunil  89.000  aharrii.  repmtenling  £443,000, 
making  up  the  balanoa  of  XI, 000,000.  Thm>  wai  no  imniediaie  pro- 
bability of  that  part  of  tho  capital  being  iooreaaod.  Compamtirely 
recMMitly  the  tharabohlen  bad  ano  autboiiacd  the  I)ir«ct<>ra  to  create 
preft'reiice  aliarea  of  fiS  each  to  the  amount  oE  £2^0,000,  in  onlvr  to 
get  rid  cf  the  incubus  of  a  debenture  debt.  Upon  thia  iaaufi  £2  a  ahare 
had  been  called  up,  leaving  unexhautled  £150,000  under  thlt  heal 
available  for  the  futuie  reijuireniBUta  of  the  Company,  Thsyatarlod 
Iho  year  1889  liaviug  oiueudHl  on  capital  acnoont  £37^,705,  and 
iltirinK  the  yeor  they  had  tnieat  the  aliareboldcTs' money  aomewhat 
rapidly,  the  outlay  haviuj;  hotn  £13l,6SS,  They  had  reoeired  on 
capital  account  £M9,7&0,  and  thubalaiiur  unexpended  ol  that  amount 
waa  £144,401.  They,  therefore,  had  thia  laat-nieution«d  amount  and 
the  £150.000  unpaid  an  the  iirelerence  aturea  amurod  to  them  Iu 
orditr  to  romplnte  and  develop cnoirnudertakinjt,  in  addition  towhioJi 
they  had  tho  rwwrTn  of  ordinary  capital  which  he  had  mentioned. 
They  believed  that  the  renonrooi  in  hand  wtm  (nllyfiulSoien  t  to  carry  out 
the  uadoitaldiig  at  far  ae  their  ouatinKpanenworeoonoerned.  Peaaag 
to  the  roaerve  ecoounti  he  obaerrod  that  thcLc  cDtarpriae  oould  not  be 
hronght  to  perfevtion  without  their  having  to  fin.1  out  a  great  many 
things  aa  tney  went  along,  and  he  waa  MMihie  that  the  acoonutn 
contained  t  great  many  itenie  of  expenditure  which  nera  very  large 
in  pTuportion  to  the  reault  achieved.  They  bad  rtcciTod  on  this  ac- 
count £27,638,  aiid  tiiehalaucc  of  profit  was  only  £1.249  ;  but  for  the 
taiiiD  L-Kpenditurc  tlioy  could,  uuduubledly,  hare  aold  a  (preat  deal 
more  current  at  71d.  per  Board  of  Trade  unit,  a  great  d«al  mora 
current  nnder  couti-aeta,  and  hare  obtained  a  gr«at  deal  more 
rental  from  roetert,  etc,  than  tbey  had  done  in  the  paat  fear. 
He  hanlly  knew  any  vnterprbie  itpott  which  Parliament  had  a 
voire  which  hail  been  to  liamiicml  and  ntiatnicted  at  the  eleotrlo 
liRht.  After  rl^^l■^'i'ilK  >n  driail  to  nome  of  llic  difGcultita  tliat  had  to 
I>o  ovcrct'nie  even  nndor  elietinf  Icgialatiuu,  he  said  that  he  fell  coli- 
vincoj  that  uoit  ycat  tlioj-  wouH  ibow  a  better  teuilt  oa  the  revenue 
aeeount  than  thay  did  in  thn  nuterneot  now  lubroitMd.  Owing  to 
the  allooatton  to  thn  Molropotitan  Kloctric  Supply  Company  ot  luiue 
of  the  diaUicte  hitherto  auppliad  by  th^  Ixmdun  Corparttlou.  tba 
cnitoinera  and  works  of  tbc  latter  in  Haryleboae  and  tlie  Strand 
were   being  handed   uvei  to  the  MctropoUtari  ComjianT.     That  com- 

Ciy  aud  theiiiwlves  had  what  might  bo  called  the lion'a  aliare  of 
udoD,  and  they  were  working  on  friendly  term*  with  eaoh  other. 
Ab  the  resnit  of  the  yiar'a  operation*  ihty  wnrr?  enablpd  to  jiay  a 
dividend  of  6  per  cent  on  the  ptT>rfreno«  Mpjtal  which  had  bean  re. 
eetved  uptoDeoeinberil.  and  tocarryforwtrda  balance  of  £920.  Turn- 
tug  to  the  Dlrecton'  report,  be  allmled  to  the  report  ol  the  engineer  ap- 
iHTiuled,  and  B[>Dke  of  the  wiedow  of  coiiL-uDirAtiug  tboir  workt  at 
bcptford.  Thav  had  taken  a  leteon  (torn  the  gu  oompauiee.  wbiwi 
e'lpeneOH,  ax  Mr,  Penauti  (aid  in  hi*  ie[i>>rl,  '*  had  ahown  thern  that 
the  true  way  to  Menre  both  Monomyand  eSJoiency  wuto  g>!ner8te 
gaa  ou  a  large  acalv,  on  a  cumiuodloiu  lite  by  the  water't  odge  anil  at 
(oina  diiiLauca  fruiu  the  diairlcl  to  be  aupplied,"  As  soon  aa  thef 
wore  in  full  workine  order  at  I>eptfon)  they  wonid  oeaae  to  genevata 
the  current  at  the  GrmTcnur  Qallery,  alihongh  that  would  aiill  l>o  a 
cenm  of  EUpply,  Theap)ilkation>  for  current  wure  gruoioi;  fruui  day 
to  day,  and  tney  could  uot  nmt  ihe  demand*  ol  the  pobiio  ii[yMi  Ihern 
at  ppoannt.  Tiioy  liad  adopted  tlie  IiiKbtuDaion  system,  which  waj 
difTRrnnt  from  that  which  other  elci:tric  light  eoiujiauioi.  hud  adopted. 
The  alporiment  waa  now  bctnf(  tcelcd  by  practice,  a»i|,  like  all  eiperi- 
inenti.  it  waa  not  achicred  in  a  ringle  ttay,  and  a  great  many  dilli- 
cultlM  had  to  be  ovtrcome.  Ur.  Ifdiaoa  had  risiicd  the  wotka,  and 
bad  bt«n  astounded  at  what  he  had  teen,  Mr.  Bdiaon't  lioutenaet 
al««  auberauently  vikited  the  vorki,  and  had  gone  turlber  than  Ur. 
BdijMi  in  Ilia  commrnlB,  also  itatiog  they  hod  done  tbe  right  thing 
in  ooncentrating  their  work)  at  oar  y\%rn. 

Lard  Wnntaita  seooudeil  the  moCioiL 

A  ahutt  diacuaaiou  folluwad,  in  which  Ur.  Bonjatnin  Kiscb,  Ur. 
Scott  RuuoU,  and  the  Lord  Jutioo  Clark  [Und  Kusbnrgb)  took 
part. 

The  Otualnnan  having  replied,  the  motion  tru  aoaunoosl* 
adopted,  and  raaoliittoiu  were  aftarwarda  paaieddiobting  thadivUeod 
rccaiumciidail,  iv-eln:linj[  ICirl  Crairford,  :iit  Coutta  Ui>4*ay,  and 
Lonl  ^YallIaga  tn  their  aasU  at  the  board,  and  reappointiDg  the 
audilais,  Metnra,  Kemp,  Paid,  andOo. 
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4H7. 


46S7. 


«6». 


4660. 


4660. 


46f?D. 


4745. 


Uap,'.-i[  21. 

Oondnetliu  Mi^grx^b,  tatephon*.  mnd  ntbrn  wrina  far 
eiaebio  iiKbttas,  *c  .  kiM>  pipo*.  tntM*.  Jie..  by  mama*  *t 
ottloDR,  Mqaoxs,  or  aUt«r  aulublr  ahay*!!  bloalu  on- 
■metca  la  tw«  boIvM,  »i>d  tevlw  yciwii.  grffOTt*.  or 
psrTorBtlanB  riuiDlag  loDgltudlnAlIy  thretiKb  tk«»,  teto 
wtilcb  th«  wtraa,  tab««,  *«.,  «r«  t»  k«  I»M.  Tk«*»  Meoka 
ara  adaptod  urf  ecBBtriMted  to  taka  tba  plaae  of  tha 
curb  Rtonea,  and  may  bo  laM  tn  eroaabiK*  or  atliAr  paria 
of  roodwaT*  or  otber  tboraagbfarea  wbore  Ui«y  mlgbt  bo 
rciialrod.  .loxph  \Vill;in-.oii,  Itirlimniiii-ti-rr-iic,  Ornft,  i'i'« 
D»,-liii;;t.:ii;. 

Inprovomenta  tn  ■eld-macnoia  and  aappomac  rromoa 
for  dyvsBio-olaoCrle  Baobtnas.  Frnlniik  ViUirliu  Aiii1i<[:m-(j 
Uid  Jvliii  'Jiveu  '.!i^llTaVJllL■,  14.  W(aL.kiwii-r<«iii,  Calfijul,  Keiil. 

Uakch  25. 

ImproTonMAta    la    olaotrlo    airltolMfc     AUii     AnliibiM 
Ca'ii|'>"'I]  Sii.iiil.ui,  66,  Vii.-torin-ilTPut,  L<>uiJ,i>n. 
4648.  Impr«vcm«ata   Is   Oe   ooaatraotton   of  imaoio-oleotiio 
maohlnea.      I'aul  Kivkrik  Uegii,  41,  E**Wli.:aii,  lyjiidi^ii. 
ImprovomoQU    tn    moan*    or   appar&taa    for    prododas 
periodical  or  liit«TiiiltI«iit    motion  by  oloctrlolty.      Henry 

ll:HWi-ll    ]'.llllb..l,    ;>S,    <!1laU[>''-_.'-1iiiH'|     l.iilllipill, 

4667.  Improvoateata  rolaUnc  to  tb«  aoldorlnf  or  naltlas  of 
aMKaU  by  oloeirlolty  aad  to  apparato*  UMroTor.  llvury 
Uarra  L»Iii!,46.  H<intliMU|ttaii-b>mliliDgii,  UiiMlMM.  (Klihn 
Thoiawin,  UmlHl  .SUtR<0  '.'-'>tn|i!#tJ'  tipcciScatiou.) 
lBipra*om«aU  In  dOTlceo  for  boattag  and  oookinc  by 
maana  of  olaecrlelty,  tn«ladla«  oleetrla  Hat  Iroaa  and 
otbar  artloloa.  Hour^  Kim  KnttarlioM  kn<l  Willi).  Miii^lii'll, 
46,  Honitimiiptan-liiiililiiiip.  l,nn>lon,  i.Coiiiiilcti'  •iH-cirimttinn.) 
Elotttrleal  heatlBs  dovloea  fbr  (Brftas  and  annloBoua 
maaMnea.  Qli»cT  lmnij-,2S.  SoiirlifjTiiju.in-l'iiiMMigi,  !,niiil<iii. 
iJoiin  lu>^!"!«nll  IJill.rrl,  Uiiitiil  Siair".)  {Coiiii>l(itp  iij)wilir*- 
tion.l 

4700.  XmproTomonts  tn  or  eanneoUd  wltk  ara  lanpa.    Malt 
Williaiti  [loDtlial,  Norrulk  IIoii«i).  Korfojli-^trsrt,  London. 

Ma  111  II  S6. 

tmprovomonU  In  apparatoa  for  applying  or  dirootlng 
oUotrlo  oorrotita  nrom  dyaamo  macblnoa  or  Uko  gon«r»- 

tOT«    Of   eloctliolty.       Albi'IC      Giriiiii^rr    mill    TUaliiuH    t'llllip 
CliiMlui'li'.T  CVkiii^-tou.  11,  Hiktti..ii -^aiiiui),  IitiiiJuu. 
4761.  Frodadng  foroa  or  poorer  by  oxploalona  of  watar  or  otbor 
Uqsld  olactrloaUy.      L(iiii-i  Girl    Ili-iirj'    Mi'iisiii(^,  166,  Flfct- 
iliMl,  Lviiii'>u. 

ImproTamaata  la    olooUoBotora   and  dynamoa.       Jolin 
Vaogliaa  Sticrriii,  77,  Cluuairy-lkiiu,  Luiuloii. 
MAfti  Ii27. 

Xlaotrla  adrertUdag  ilgaroa  and  raodsla.     Williaiu  Orowv, 

^iki^iU,  CUri-Tiioiil' until,  Ili;;tj^ut<.\ 

4791.  An  improTod   laatrnment  tor  moaaarlDg  alootrloal  oar> 
ranta.  Vp'ilSmu  Hchiv  l3oiii;lft»,  7,  'Jlicrry-slrfcl,  iliiiniiigliani. 

4621.  Am  UnproTooMat  In  tmalatod  eloctrlc  ooadnctoim.  Kngonr 
Fnnl  Au^.  Olinch,  26,  i>uiilIiaiu|iton  i>TiiMin^,  I/>ii>]i>ii, 
ImprOTMDcnta  In   annatnroa    for   Aynamo  olaoUie   ma- 
rMn la     J.iliu  Ntlifl,  28,  iiuutliikiii|<t.iii'biuMiii|{)i,  [/iciiloii. 

-M*m;t  2R. 
Hultlplyiag  lb«  lUsoUaatlag  powora  of  ol««tiia   llghta. 

Wiihuni  xlii.trfUi,  !lb,   )iiiiih''^r   liilliuiiLl,   NaUiu}(h»iii, 

48G8.  Inprovomoata  la  ataltlpoiar  dynano-olootrlo  maohlaaa. 
Oi»b4ft  l^app,  70,  Muk't-rfrMt,  UfttioK»Uir, 

VikiWH  29. 

4921.  tnaproToaionta  la  galTaaaatotara.      JoUu   Pvny,   Piuabuo' 
T»chiiii"-Al  dill!')!;*-,  I^'ciiinl-slru.'t, 
bnproTomonto     tn    battorloa     for    olootrloal    pupoaoo. 

WillUiii   lUIdi   »iiil  S.>iiiu«l  .Si<luo^   Br««iliii*l,  97,  Kuwj;»t«- 
*trtpt,  Lonilrm. 

dfrW.  An  UnproTod  olootrolytlo  aolutloa  for  galraalo  battorlaa. 

Lonia  Weigtrt,  191,  Fitet-atroet,    Lundon.     (Cuei)|>1*Ui  Hjroctii- 

eatioB.) 
4868.  IwyrowauMf  la  alaotata  ara  lanpa.    Alexuntar  Nicolw 

OoiUhnl,  65,  Chanovy-laue.  London. 

Uaik'h  31, 

4972.  DnproTomaata  In  are  lampa.      Kaaktn  Keniie<if ,  10,  Inilia- 
iitTwt,  KiliiLariKick. 

4973.  iBproToaiaBta  In  dynaauHOtoatrlo   laaebliiory-     Banksa 

Ktnnoily,  10,  Itiilia-«lnnt,  Kiliii&niock. 
Uaprovoaaonta  Is  aLootrto  motava.     Kankeii   K'unody,  10, 

Itiiiu-slrttt.  K  ilmaniocl;. 

Improramenta  la  oiaMTta  niagrapti  apparattu  to  traaa- 
Bilt   vlalblo   polator   tadiaatlofta   ootroapondlng   to    tbo 

noramomt  o<  a  traaanltaag  baadla.    JuMph  RalnnMn,  1, 

Vf^rcu  Virion  a  fitrept,,  Ixitnluii. 

Inprovomonla   In   oloetrlo   aro  tampo.    Allntt   Ra;   aii4 

Kfitiorl  lUniniiiml.  40,  l.iiiLi.iliriinii'fieMii,  Iiomlon. 
4992.  ImprOTamoata  la  oloetrlo  roeonUng  apparalna.     Albnrt 

Uay  and  Uubtit  Haiuiuuuil,  46.  Liiicijlu's'iuii'ii«lUn,  Loadou. 


4767. 


47BB. 


4824. 


4846. 


4943. 


4974. 
4964. 


4S3B 


6023. 


lMF7avi«naBta  Is  otoctrio  koatliig  appaiataa.    Albert  fiay 

uid  Koborl  llaniTncliil,  U,  Lilionlu'n  iiiti-l~>'!''U.  Uvoduiii 

An  Improrod  arrangosaaat  of  apparatoa  for  obtafning 

onrrenta  of  oUotrlolty.  William  flinnock,  &  Baiilnw-terracc, 

Xiiiilni.-i  Imp',  I'pc'Wliimi, 

impTDvoinaiita   tn  tba   man  a  face  aro  of   lUnailaanta   Cor 

olootrlo  liUBpo.     Iliitncc  Cfctrtif   Nicliuls,   Itr-jniiai'-'fc  BrotiL- 

laprOTomoala   la  olootro-toUpltoalo  apparatM.     baeet 

E-'»»ak  I'llila'.Io,  65,  CliaUcnyUim,  Lnniinii. 

ImprovoanoBta  in  rarotalblo  maohlaoo  aultod  for  altor- 

natlns  «IoDtrl«  onrronta.  Cli^rlta  I'aul  i'H.ry,  88,  Stxitliainp- 
tan'ltiiil<!iii)f>,  [..undoii, 

UaproToaoBla  In  olooCrlolty  motaia.  lltorgo  Kredotiok 
R».!lf.-iJ,  4,  Soiilli-Btiwl,  fifiiilpiiry,  Mid'llKwx.  <Autot)io 
FfTgit,  .'•(Miin,) 


SPECll-'IOATIONS  PUBLISHED 

1689. 
5676.  Uaotrieballa.     Rri>l  aiid  K«a;i.     Sd. 
5766.  WoodoB  oaalaga  for  alaotnonl  ooadsoton,     Carlunl.    fid. 
7023.   Eloetrlc  motcra.    Sii'ivdou,     In.  |.l. 
TtCli>  Safoty  doyleoa  for  blgb    voitago  dronlta.      I>rak«    oal 

(^<rliam.     (Ill, 
7276.  Aro  lampo.     I)r  roniuili.     t)>l. 
742fi.  Ueotrle  aconmnlatora.     I'ullak.     ftl. 
K31tl.  Dynaaio  motaaa.     Aofc^miaiiii.     Al. 
9637.  Kleotrlo  laiupa.    Tlminu.    &<1. 
I63T'1.  Klootrto  iMBpa.     .Scmilliar  su  1  .VnrmtruDX.     6J. 
nL'0>&.  Oporatlag  Mocbaalwal  dorlooa  otootrloaUj.  Itwli.   latltUi 
^O'^IT.   Oaloaala  battcrloa.      .Man,     4^1. 
ZOIOO.   Koeordlag  indlcatora  by  eleetrlolty.     Miirday,     &I. 

1890. 
1060.  Dynajuo  oleetrla  maobtaeo,  J(e.     Biilli,-  {Uutiiiann),     Bd> 


CITY    NOTES, 


BraHUaB  SnInnaniM  Totagrapli  Gonpaaj.— The  rccoipta  foe 

tilt  (iiut  wrrk  aiiioiiiitol  1st  £4,556. 

SntNnariao  Cabloa  Tmat. — Tliu  triuti  iLunoinioe  llial  tli«  oottpon, 
due  ill  Ui-U'her  luC,  will  Uc  |«id  in  full,  ^a  aa<l  aftor  April  16^  bf 
Me^in.  <llyii,  MilU,  and  Co.,  of  lvoiiil>»r>l  iitrMt. 

Comaaorolal  Cabto   Conpaay  { Kaokay-  BennaM). — Tlita  Coot- 
]iMy  notify  tlitr  llioj-   will   |viy  a  c(iiart«rl}'  <livid*Dd  of  1|  par  f*at. 
Dpon  tbfi  oiiUlaiiiUnK  utock   on  lh«    lOili    inst   to  oil   shwkholden  of 
tiDonl  (>ii  April  1. 

Woatoni  and  BrasUiaa  Tolograpb  Oompaay.  llaltod.— Tlio  J 
roccipU  for  tlic  wfck  eudc  1  Muriili  'iR,  aftaf  dodiiAliajf  t!i«  fiflli  of  llio  i 
eroNi  roceiiiia  [layitlile  \a  tlio   LpJiiduD    PLaliuo-Bcaillian    T«l«grapli 
Cam|Niuy.  Lliintetl,  wi.tn  £3,S1&. 

DIraet  Unltod  Stataa  Cabto  Company,  UinHod.-''nie  DlraeLor* 

ur  thia  Coiiii>aiiy  Imvt'  diclafml  an  iuU'riiu  dirideud  of  3*.  6d.  pw 
aliarc,  tuK  ftco.  bniiiK  at  ilia  lab;  ul  3^  jkii  i:i'iit.  i«r  aunnm  lor  tho 
ijiiarkr  eudiii^  Matvli  31,  1890.  iiayaMu  ua  -Vjiril  24. 

ToUpfaoBo  Oompaay  of  Avatrla,  Lbnltod.  — Tbia  CoBpaoy 
inliiriat<«  tliat  the  u«ial  lialf-yparly  divijead  to  tha  Slut  Lnat.  OH  (ha 
{in.-(viT!)('<  nhares,  at  thu  rata  of  6  |H>t  Pviit.  \tr  annurii,  payable,  ISM 
iiiEoiiiB  lax.  itarly  in  April,  liax  liwn  diwlaml  by  ttio  Boant. 

AnglxHADorloan  Tolograpb  Company,  Umltad.— Tli«  Directora 
bovc docUretl  aii  iiiLcriiti  iliviiltnd  for  the  (luarler  cuding  Uarch  SI 
at  12a.  64.  |icr  cent,  ua  th«  ofdiuarj  eqd  25a.  per  ocot.  ou  tho  m- 
f«TTed  stock^,  InM  iiieooiv  tai,  payeljlr  on  May  1  to  Um  ilsckholHre 

ragiaMiPc!  on  Ajiril  1. 

■aalam  Telagraph  Company,  Unittad.— ThU  Oompaoy  an- 
uciuEiM  tho  pajiiiL-nt  on  the  15tli  April  «l  intorcot  of  3a.  per  ahare^ 
haa  iuguiuu  tax,  bt'mg  al  tlic  mu  of  6  f«r  cent  prr  anniim  on  the 
prolarvno*  Bharoa  for  ibv  quarter  endioK  lh«  31nt  Uan^,  and  tlia 
uatlal  ialonn)  diriieccl  of  2a.  6<l.  ]<rr  ihjirn  on  tha  orilinan  ilMIoa, 
lax  free,  in  rceneet  of  proticj  r<ir  th«  iinarUr  aadoil  the  Sltt  decembar, 
1889. 
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COHPANIES'  STOCK  AND  SHARE  LIST. 


:<aino 


Ajiolo-AoMTKan  Bniah  

—  Trot.     

IndU  Kubbtr.  GiitU  Faroka  *  Ttk^sphOo. 

lloiue-to-HoiiM 

Jletropolitaa  Kloctrio  6a|>|ily   ..,. • 

Londcrn  Klocing  HuppJy 
RmaUoitwl 
Cmmpinn  ft  Co.,  IVef. 
National  TaU|dwim 


raid. 
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NOTES. 

Btultteaa.— Timea  are  no  busy  bhftb  the  eloctrical  m>- 
cbinistfl  of  rittflburg  arc  working  double  time. 

Eleetrlo  Railw&y  at  B*den. — An  eloctric  railway 
is  to  be  construotAii  botwoen  the  towns  of  Baden  and  Vcislau, 
in  Austria. 

PaddinKton. — The  Veitry  of  Faddiof^Q  are  atill 
MMuidoritig  who  they  shall  aalc  to  carry  out  tbeir  eloctric 
l^t^iting  contract. 

■dlnbuTKh    Electrical    Exhibition.— Mr.    A.    R. 

Bennett  has  boon  elected  a  vic&chAirnuui  of  the  executive 
eoQDcU  of  the  oxbibition. 

Teneriffe. — An  animiklod  disciiasiou  is  now  gofng  on  id 
ta  Cruz,  Toncrtffo,  aa  to  whether  the  public  lighting 
ifaftU  be  doctiicity  or  gas. 

■iMtrle  W«Idia«.— Sir  Frederick  BramweU  will 
lecture  on  walding  by  eloctriaity  on  Friday  evening.  April 
18,  before  the  Royal  In«titulioa. 

Bernstein  Lamps.— Tho  manufactiu-o  of  Bemfltein 
low-lenai'jn  Uini«  for  uae  in  HrieB  lif^tiug  it  being  intro- 
duced into  France  by  M.  Cadiot 

Torpedo. — The  new  type  of  torpedoei  for  the  Aartriao 
Oovemment  are  understood  t«  bo  driven  electrically  and 
prDteeteJ  by  ccllulofio  armour  plates. 

Brighton. — -The  time  For  setidiag  in  tenders  for  supply 
of  pbuit  for  the  electric  li^htin^  of  Brigbtoo  baa  been  ex- 
tended to  the  16th  of  April  at  1 1  o'clock. 

Paria'BmsBels  Telephone. — During  the  past  fort- 
night Pant  subumborA  to  tie  telephone  have  been  pliutod 
in  connection  with  BruaseU  up  to  midnight. 

Auxiliary  Dynamo. — M.  A.  LedJeu  at  the  Academy 
of  Sciences  gav.-i  a  dt-^crtption  of  the  reguUtion  of  the 
movement  of  goveniors  by  means  of  aa  aaxiliary  dynamo. 

Spain. — We  are  informed  that  the  Municipality  of 
Guadalajara  have  submitted  to  the  Spanish  Uovummont 
the  basiA  tor  a  proposed  tender  for  the  lighting  of  the  town 
by  electricity. 

Japan. — A  national  industrial  exhibiuon  will  take 
place  in  Tokio,  Japan,  from  April  1  to  July  31,  this  year, 
It  will  show  the  progress  in  home  products  in  art,  science, 
and  indtiBtries. 

HailffcK. — The  Halifax  Town  Coun  it  hare  accepted 
the  tender  of  the  Halifax  Mutual  Electric  Light  and  Power 
Company,  Limite^l,  for  lighting  certain  portioni  of  Bollo 
Vua  with  electricity. 

RegiaterlnK    Dynamometer, — At  the  Academy  of 

Beseoces,  I'ari&,  M.  Ma«cart  presented  a  note  on  a  direct- 
reading  tranxmiseion  dynamometer  with  a  photographic 
registering  arrangement 

New  Milan. — An  installation  of  10,000  lamps  is  about 
to  Imi  put  down  in  a  new  quarter  of  Milan,  at  a  oast  of 
500,000  lire.  The  work*  will  be  under  the  immediate 
•uperintendence  of  Signer  Lieb. 

Edison's  Exhibit. — The  entire  exhibit  of  Kdtson's  in- 
vontiunaaoshou-uin  tlieParia  Kxhibitiou  will  be  traaslcrred 
to  the  LoQox  Muaeuza,  N^ew  York,  whore  a  six  wooks' 
aloctricai  exhibition  is  to  be  held. 

Paris  Exposition  Jury. — A  fdte  will  be  orpianUed  to 

taku  pliuu  mi  the  Kill'ul  Tower  on  M.ty  3nl  next,  for  bho 


nembors  of  the  various  juriee,  to  celebrate  the  anniversary 
of  the  o|K!niiif;  of  the  great  Paris  Exliibition  of  last  year. 

Maekay  Cables. — The  Poetel  Telegraph  and  Cable 
Company  has  voted  to  increase  the  capital  stock  from 
£1,000,000  to  £2,000,000,  in  order  to  pay  Mr.  J.  W. 
Maekay  for  properties  owned  by  him  and  worked  by  the 
company. 

Oson*. — Considerable  attention  is  being  paid  in  rarioitf 

quarters  to  the  electrical  proceas  of  [iroducing  ozone,  first 
invented  and  introduced  by  Mr.  Ernst  Fahrig,  of  Listria 
Park,  London,  who  has  lor  some  time  ottablisbod '  works 
at  Plaiatow,  'Essox. 

City  Lighting. — A  special  meeting  of  the  CommiB- 
sionera  of  Sowers  ia  called  for  Tuesday,  April  39th,  to  con- 
sider the  four  applications  now  being  made  to  the  Board  of 
Trade  foi  provisional  ordoni  ami  to  cooseat  to  one  or  mora 
of  aucfa  applications. 

TrutB.~A  piece  of  news  published  yoatorday  by 
Reut«r'fi  telegranu  is  interaating  alike  to  ctocti-itul  aa  other 
industrial  conoeros  as  regard*  American  business.  This  is 
that  the  American  Senate  has  poaaed  the  Anti-Tnut  Bill^ 
only  one  member  voting  against  it 

Siemens  Works. — A  visit  was  paid  to  the  eloctrlciil 
work.1  of  MciUTH.  Siemens  and  llatske  in  llorliri  last  week  by 
the  Eoreiga  mombcTB  of  the  Labour  I'rotectioa  ConfereDce. 
The  visit  lasted  over  an  hour  and  a  half.  The  party  waa 
conducted  by  the  chief  engineer  Friscben. 

Society  of  Arts.— On  Wednesday,  May  7,  before  the 
Society  of  Arta,  papers  will  be  read  on  *'The  Aim  and 
Scope  of  Higher  Teehnicul  Teachinj^,"  by  Dr.  Percy  F. 
Frankland ;  and  on  May  H  on  *'  Prof.  Elihu  Ttomson'a 
ElecbromagnBtic  Induction  Experimonta,"  by  Dr.  J.  A. 
Fleming. 

Port  of  Baroelona. — The  public  authorities  of  the  Port 
of  Barcelona  have  decided  to  recommend  that  the  electric 
light  shall  be  parmnnently  established  in  the  modem  porta 
of  the  port,  reserving  gas  for  the  iwrts  which  will  require 
modificstJon  or  repair,  presumably  with  the  idea  of  fiitio- 
dudng  tJiQ  electric  light  in  theee  also  later  on. 

Sooth  Oerman  Telephone  System. — The  Frankfort 
Cbaniher  of  Commerce  h^  tidilroesed  a  jiotition  to  the 
postal  authorities  in  favour  of  erecting  a  telephone  network 
to  concoct  the  leading  business  places  of  South  Germany. 
The  preliminanes  are  already  settled,  and  the  realisation 
of  the  project  will  probably  be  not  long  delayed. 

Electrio  Waldlns.— The  Electric  V^'elding  Syndicate, 
which  is  showing  the  Thomson  process  of  elecbrio  welding 
in  thia  country,  is  understood  to  be  about  to  launch  a  large 
company,  with  a  capital  of  £460,000,  to  work  the  system. 
The  capital  of  the  American  Welding  Company  was,  wo 
lulieve,  eqiml  to  £300,000. 

Popp  System! — A  lecture  wasreceutly  given  by  Prof. 
Keidter,  of  the  Berlin  Technical  Higi  School,  at  Offen- 
bach, ardently  advocating  the  Popp  system  of  diatribution 
by  oomprossed  aii  as  used  in  Porta  A  petition  for  leave 
to  vrect  acomprexsod  air  installation  at  OfTcnltach  has  been 
addrnasod  to  the  town  uutboritto*  by  the  Berlin  Popp  Com- 
p«iiy. 

Hiwsoa. — The  iustalLitioa  in  the  capital  of  Alto  Aragon 
has  been  storUxl.  The  dynamos  are  of  100  volte,  but 
lamps  of  50  to  »d   voUa  are  employed,  mounted  two  in 


■ 


nriu.  Tbft  torifr  It  fixed  lA  7  pawtM  (alxNit  6a  >  per 
monbh  per  lump  of  16  c.p.,  l>iirning  from  dusk  until  mid- 
nijcbt,  the  subHcrilior  pnying  the  cost  of  interior  wiring  tuid 
fitting. 

A  V«rb  for  Eleetiio  Traotloo- — The  followinf;  nro 
the  various  vordi  vhicb  are  suggested  by  oorrespondents 
in  answer  to  I^rd  Rur/e  requMi  in  the  Tita^  for  a  siii|;]e 
verb  to  ezprew  eleotrical  propulsion  :  To  motor,  mote, 
•lectrtcize.  electrise,  eleetnite ;  to  trio  (and  trichinf;) ;  to 
run,  q>Md,  iquirm  ;  to  spark,  gleam,  flash  ;  to  coulomb, 
Tollee  or  Tolise,  and  to  amlwr. 

Premlama- — The  Socirit^  d'EncouTagement  of  France 
annoances  rarious  prites  for  1891,  among  which  are  the 
Melsens  prise  of  500  francs  for  an  application  of  physics  or 
ehemUtry  to  eloctmity  or  hygiene ;  a  prize  of  3,000  francs 
for  the  means  of  tnuiRmiurian  of  natural  mechanical  force 
to  long  distances  ;  and  a  prieo  of  2,000  fnncs  for  an  indus- 
trial  preparation  of  ocorio,  and  tta  applications. 

Etootrto  Weldlns  in  Birmingham. — A  visit  waa 
reoenUf  paid  by  several  members  of  the  South  Stafford- 
■hire  batrtate  of  Iron  and  Steel  Works  Maaaficrs  to 
the  Birmingham  Compreasad  Air  Company's  worka  to 
witness  ei[jeriments  in  electric  welding.  A  representative 
of  the  Eloctric  Welding  Syndicate  mot  them  and  conducted 
tlte  experiments,  which  weie  very  satiaf actor}'. 

Power  Station. — A  favourable  ofFer  ia  made  olaewberci 
which  may  prove  of  interest  to  electrical  engineers  on  the 
look  out  for  further  developmenta  in  lighting  or  power  dis- 
tribution. The  premisoa  to  be  aotjuired  contain  steam 
power  already  applied,  six  dynamos  of  a  total  capacity  of 
500  amperes,  with  space  for  extension,  andareconnected  with 
a  ay«t«m  of  tramwsys  which  it  is  hinted  might  well  be  ex- 
ploited by  means  of  electricity  from  this  etatioD. 

Worklns  Hen's  Exblbitioa. — An  exhibition  was 
held  on  Saturday,  at  the  Holbom  Central  RnW,  by  the 
Working  Men's  Club  and  Institute  Union  of  work  by  men 
in  all  ranks  of  industry.  In  electrical  work,  W.  S.  Steljes, 
of  the  Enterprise  Club,  showed  n  Wheatstone  bridge  of  bis 
handiwork.  The  exhibition  is  the  first  of  its  kind  yet  held. 
It  is  under  the  presidency  of  Mr.  Hodgson  Pratt,  and 
deaen'es  encouragement  and  help  from  both  artisans  and 
employers. 

mectrio  Tramfvays  in  Hanover. — One  of  the  first 
towns  in  Oennany  Lu  utiliiie  iu  anyihing  like  a  practical 
manner  the  traction  by  electricity  will  be  Hanover,  where 
•everal  lines  arc  to  bo  constructed  between  the  town  and 
the  variona  auburhs.  Two  lines  will  traverse  Linden, 
where  large  numbera  of  factories  are  situated,  one  extend- 
ing to  Patuoaen,  the  other  passing  along  the  Bad  Limmer, 
ending  at  Beiither  Berg.  The  third  Line  will  niii  to  the 
villagee  to  the  north-east  of  Hacorer. 

Telegraph  Congroas, — The  International  Tclogruph 
Congrcftiistoopen  in  Pariacn  May  15.  It  will  bo  held  in  the 
Prineo  Imperial's  riding-hall  at  the  Louvre.  This  hall  has 
been  used  for  some  time  as  a  general  stororuom  for  article* 
for  which  no  place  could  be  found  in  the  national  museums, 
oud  for  that  reason  there  waa  at  first  some  opposition  to 
ita  selection.  This,  however,  haa  been  overeome,  and  the 
work  of  clearing  out  the  hall  and  preparing  it  for  the 
congreas  has  been  begurt  The  cost  wiU  be  upwards  of 
lO.OGOf. 

Readiaff. — At  the  monthly  meeting  of  the  Reading 
Town  Council  last  we«k,  the  Mayor  moved  a  rceolutioo  to 


the  effect  that  the  Mflsar*.  Laing,  Wharton,  and  Down  Syn 
(licutc  be  ompawert'd  to  supply  the  electric  light  in  the 
borough  for  public  and,  private  purpoaes.  The  Deputy 
Mayor  moved  an  addition  that  the  licence  should  be  subject 
to  the  coiiditioiiB  im|H>eed  by  the  eoramittoe,  and  to  an 
undertaking  that  the  reaolntion  shall  not  operate  aa  a  con 
sent  under  the  Acta.  The  addition  whs  agreed  to,  and  the 
resolution  was  passed. 

Transfer  of  Orders  at  Beokenliam.— Tlie  repre- 
eofltatives  of  t>ie  Beokoiiham  Local  Boerd  have  bad  a  con 
ference  with  the  Board  of  Trade  and  the  promotvro  uf  the 
Crystal  Palace  District  Electric  yghting  Order,  and  a  satis- 
factory arraDgoment  was  come  tu  with  the  exception  of  oiiO 
of  the  clauaee  which  bad  refereaca  to  the  transferring  of 
the  order.  The  Boatd  of  Trade  absolutely  prohibited  the 
assignment  of  the  order.  Upon  the  question  of  purchasing 
ixiwersitwas  tinally  agreed  that  a  clause  should  be  inaertod 
by  which  the  Beckenham  Local  Board  will  have  the  right 
of  purchase  after  a  period  of  eeveo  years  and  within  16 
years  with  the  addition  of  33  per  cent,  on  the  undertaking, 
the  power  of  purchase  being  left  entirely  to  the  option  of 
the  Board. 

No  Commutators, — We  have  news  of  a  new  invention 

or  improvement  in  dynamoe  which  is  being  eonfideotly 
looked  forward  to  as  an  eeaential  step  in  advance  in  the 
niaiiufucturo  ol  dynamos.  This  is  a  direot-eurrenl  dyiumo 
without  commutator.  It  is  the  invention  of  M.  Borlin,  of 
Fnri8,  and  ia  being  tested  practically  by  the  Continental 
E4lison  Company,  from  whom,  if  the  tests  prove  satisfactory, 
further  details  will  doabtlees  bo  obtained.  Considerable 
secrecy  is  being  secured  io  the  maaufacture,  aa  the  patents 
are  not  yet  completed,  but  the  improvement  would  seem  to 
be  eonsiderahle  from  the  point  of  view  ol  simplicity  of 
construction,  while,  if  practical,  the  saving  in  wearing  of 
coirimulator  and  sparking  will  naturally  greatly  commend 
it  to  electrical  engineers. 

Obsoore  Streets.— A  f.atal  accident  which  occurred 
last  week  in  Pun*  is  an  illurtnition  of  the  vnlite  which  the 
proposed  lighting  of  some  of  the  more  obscure  streets  by 
electricity  may  be  expected  to  be  in  human  life.  It  seems 
thut  a  workman  dressed  in  a  neat  white  blouse  having  the 
appeaiance  ot  a  stonemason  fell  in  the  Kue  de  Bambouillet, 
poseibly  with  effects  of  drink  or  poasibly  in  a  fit.  The  exact 
circumstances  are  not  known,  for  the  sU'eeL  being  at  thai 
point  (juite  in  darkness,  the  driver  of  a  wine  dray  passed 
along,  and  not  being  able  to  see  the  unfortunate  m»n  the 
dray  passed  over  hii  body,  completely  cnishing  hts  cbest 
and  bead.  The  affair  may  probably  cause  another  lamp  to 
be  erected  at  the  spot,  but  there  ate  many  points  where 
more  light  would  obviate  both  accidents  and  crime. 

Diminutive  Eleotroma^eta, — A  correspondent  of 
tiie  Scientific  Amtrkan  givu»  sumo  hints  to  students  ujion 
the  couelruclion  of  small  eluctromaguets  at  very  liLlle  cost« 
which  work  well  for  home-made  telegraph  aoitndor*,  oirettit 
breakers,  etc  If  they  wil'  file  off  the  head  and  point  of  a 
2Jin.  wire  brad,  and  hammer  it  into  the  shapo  of  a  horto- 
shoe,  they  will  have  the  core.  This  is  tben  to  be  wound 
with  two  loyors  of  No.  30  cotton-covcrod  wire.  The  whole 
operation  should  not  take  more  than  five  minute's,  and  bbo 
magnet,  need  with  one  Qrenet  cell,  will  sustain  ahout  aQ 
ounce.  These  magneu,  moreover,  cannot  coat  more  than  a 
fraction  of  a  penny  apiec«,  if  m»de  in  any  qiuntity,  and 
might  be  sold  for  a  few  pence.  Finally,  considering  tbeir 
aiao  (about  that  of  a  largo  thimble)  they  an  extremely  perb- 
ablo  and  astonishingly  strong. 
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Dynamlne. — A  now  mineral  oil,  having  the  con- 
sistency of  butter,  hi»  recently  Ixwin  introduced  to  the 
manuf&ciarin^  public  by  I,a  Compagoie  Frani,-aise  dus 
Graissea  Minenlu  C«nntUnt«a.  Tb«  new  substance 
ii  not  acid,  and  U  free  from  resinous  matter  and 
drying  oil*.  It  is  my  stable  in  chfttMter,  and  does 
not  undergo  any  change  when  eiqxMed  to  the  nir.  Tt* 
buttery  oonriatency  doca  not  appear  to  bo  doe  to 
khe  additJAD  of  paraffin,  vaseline,  or  wax  to  a  liquid  oil,  as 
it  has  a  definite  meltini;  point  at  Sideg,  C,  and  doe*  not 
isBame  at  a  tetnpemtiiie  lower  than  320deg.  In  colour  it 
raaembles  bmtor,  and  it  has  no  apprecUble  odour.  Tbeae 
properties  give  it  an  aspecia.1  ralue  as  a  lubricutor.  and  na 
it  has  no  ebemical  aciioa  on  uotala  dynamine  is  likely  to  be 
•xtennvdy  used  for  this  purpose. 

Bolton. — Circulars  wore  recently  sent  out  by  the  Cor- 
poration authorities  bo  the  princlpcLl  gas  coaaumors  in 
Boltoo,  setting  forth  the  probable  cost  of  introducing  elec- 
tricity, and  asking  whether  tbey  were  or  were  not  favour- 
able to  the  new  departura  Altogether  about  1,700  of 
tbow  circuUra  were  sciit  out,  Many  reaponaes  were 
receiTed  accepting  if  the  light  were  as  cheap  as  gas,  but  out 
of  this  number  only  about  50  comuimers  have  exprcsse'i 
tbamselves  abfiolutoly  desirous  of  being  supplied  with  the 
eleetric  tight  at  the  suggested  price,  which  was  somewhere 
about  double  that  of  gas.  So  deterraitiation  was  arrired 
St,  but  it  is  understood  thai  (.he  ultimate  decision  of  the 
Dommittce  will  be  to  the  effect  that  there  is  not  sufllicient 
public  demand  at  present  to  warrant  tliem  entering  into 
tiegotiatioiia  for  Ibo  supply  of  the  iUitminant. 

Oorohester.— At  the  April  sitting  of  Dorchester  Town 
Council,  a  letter  was  read  from  the  Board  of  Trade  in 
refarenoe  to  the  peonisaion  the  Council  had  given  Mr. 
H.  S.  Frost,  of  tfa«  King's  Arms  Hotel,  for  laying  under- 
ground electric  wires  for  the  supply  of  electricity  to  his 
pronlses.  The  letter  pointed  our.  that  it  was  undesirable 
that  mains  for  the  supply  of  electricity  should  be  laid  down 
in  any  public  atreet  unless  ]»iHiameiit4kr}'  iKtwers  bad  been 
Brst  obtained  for  so  doing,  and  asked  to  be  famished  at 
onAe  with  further  infoiination  in  regard  to  tho  matter.  It 
was  nentjoocd,  in  the  course  of  a  discussion  which  ensued 
oa  tbe  point,  that  Mr.  Frost  ooutd  bo  onmpellod  to  discon- 
tintw  his  arrangements  iii  the  event  of  this  being  found 
necMsary,  and  it  was  decided  to  write  to  the  Board  of 
IWIe  informing  them  that  the  arrangom«it  which  had 
been  oome  to  was  only  of  a  temporary  character. 

Marylobone.— The  Metropolitan  Eloclric  Supply  Com- 
pany have  given  due  notice  to  the  Marylcbone  Vestry,  in 
pursuance  of  their  ikgrcomout  with  that  local  authority,  of 
tlic  intention  of  the  company  to  Uy  cables  under  the  foot- 
ways (near  the  kerb)  in  Oxford-etreet,  north  side  (KaUibone 
place  to  Dnkfr«treet) ;  Duk«-8treet,  west  side  ;  Manchest<r- 
■qnare,  west  side ;  Mancheeter-etreet,  west  side  (Kfanchester- 
square  to  South-street) ;  South-street,  both  sides ;  Moryle- 
bone-lane,  chiefly  on  the  cast  side  ;  Bulstrode-atreet,  south 
side;  Welbeck-street,  west  side  (from  BuUtrode-street  to 
Wigmoro-street) ;  Wigmore^treet.  north  side  ;  Cavendisfa- 
sqoare,  north  side  ;  Cavendish-plare,  north  side  ;  and  Regent- 
street,  west  side  (from  Cavendiab-plaee  to  the  Circus), 
thereby  connecting  Kathbone-placo  generating  station  with 
tbe  Maitchaster-aqiiaro  station.  It  m  undcrtitood  that  the 
Vestry  will  oifer  no  opposition  to  the  work  being  proceeded 
with  at  otico,  provided  the  company  agree  to  remove  Uioir 
pipes  at  thoir  own  exjienso  where  any  owner  wishes  to  re- 
cotutruct  bis  vaults. 


Hoet  et  Ctaandon. — The  extensive  premises  of 
MM.  Chandoa  and  Cie.  at  Epernay,  whence  comes  the 
celebrated  Meet  et  Chandon  champagne,  have  been  fittod 
with  a  complete  installation  of  electricity,  both  for  lighting 
and  for  traction  purposes,  when  dealing  with  the  wines. 
Babeoelc  and  Wilcox  boilers  are  employed,  supplying 
steam  for  three  Rreguet  engines,  double  cylindered,  at  3R0 
rOTB.  per  mtnuto,  each  driving  two  dynamos.  Three  of 
these  dynamos  supply  cttrrent  for  the  tight,  250  amperes 
each,  100  to  115  volts.  These  are  Bragaet  machines, 
Pscinotti-Gramme  type.  Three  other  dynamos  are  of  the 
Mauchcster  type,  two  for  transmission  ol  power,  55  amperes, 
250  volts,  and  one  forarc  lighting,  800  amfwica,  70  volts. 
RofTard  motors  are  used,  made  by  BregaoU  llic  pumps, 
hauling  apparatus,  rineers,  etc,  are  all  driven  by  electricity, 
while  the  whole  of  the  premises,  including  cellars  and 
dwelling-houses,  are  lightad  up,  making  a  most  completo 
and  successful  installation.  A  brge  number  of  other 
champagne  growers  arc  following  suit,  and  having  their 
own  electric  installations. 

AoDldent  in  Paris.— On  March  29,  at  a  quarter  to 
seven  in  the  evening,  an  accident  occurred  at  a  house  in 
Paris,  26,  Boulo^'ard  dcs  Italiens.  There  is  on  the  ground 
floor  a  newspaper  and  tioolcseller's  shop,  and  both  gas  and 
electricity  were  laid  on,  with  no  great  precautions  appa- 
rently, (or  it  ia  stated  that  the  services  were  in  contact  in 
soreral  places,  meaning,  doubtlesj,  that  the  electric 
fittings  were  affixed  to  the  gas  brackota.  Kloctri- 
city  was  not  being  used,  though  the  meter  was 
OD.  At  the  hour  indicated  a  blue  flash  was  observed 
at  the  main  gas  tap  and  also  at  a  group  of 
gas  lights  some  35  yards  further  along  and  on  the  floor 
above.  No  great  damage  was  dono,  as  the  fire  Was  extin- 
guished and  the  ploees  repaired  immediately;  hut  the 
inferences  suggested  were  that  an  escape  of  gas  in  the  box 
of  the  gas  main  was  ignited  by  another  eacspe  of  electricity, 
and  that  the  pi^Ma  further  aloug  were  melted  by  the  same 
cause.  The  accident,  though  fortunately  not  serious,  ts  a 
sufficient  vomtog  of  thvnoewsity  for  thoroagh  precautions 
ng:tinst  contact  or  proximity  of  the  two  services. 

Cblomt«  of  PotAsh. — A  manufactory  has  been  estab- 
lished under  the  name  of  the  Socit^t^  rEIectn>Chimie,  at 
Villers-sur-Hormra  (Oise),  for  the  electrolytic  production  ot 
chlorate  of  potash  by  the  patented  process  of  Gall  and 
Montkur.  A  second  and  more  important  works  is  to  be 
established  in  Swit«erland,  at  Vallorbe.  The  raw  material 
is  chloride  of  iiotossiiim  in  aqueous  solution.  The  elec- 
trodes are  surrounded  by  diaphragms,  of  which  the  comiw- 
sition  is  kept  socrot.  Tho  current  should  measure  five 
volts  at  the  terminals  of  the  bath,  and  it  produces  a  decom- 
position of  the  chloride  of   potassium   according  to  the 

formula 

Ka-i-3HjO-KCiO,-i-6H. 

In  praeUee  several  hatbs  are  moimtod  in  aeries,  and  at  the 
Villers-aur  Hormes  works  the  current  is  1,000  amperes  at 
25  volts.  The  output  is  at  piesent  1  kilog.  (2^lb.)  of 
chloride  of  potoseium  i>er  20  h.p.  hour.  This  would  corre- 
spond with  ^wt.  of  eoal.  Tho  process  is  extremely  inter- 
esting, but  it  cannot  be  ex|>ect«d  to  be  remunerative 
except  under  those  conditnus  where  natural  forces  could  be 
utilised. 

Eleotrloal  Clnb.— Facilitiet  we  have  in  the  electrical 
profession  for  meeting  profossionally  at  the  meetings  and 
discussions  of  tho  Institution  of  Electrical  Engiooors,  and 
the  Electro-Harmonic  serves  an  sdmirable  purpose  in 
allowing  disjointed  conversations  and  haiidshaldngs  amid 
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brilliant  display*  of  instnuMtltal  ability,  but  neither  of 
thiHfl  provi'los  for  that  dasiFfl  for   intttnal^   social  knotv- 

I  ledge  and  oontact  which  the  electric  clubs  of  the  States  pro- 
vides for  their  meiubon.  The  Dj-namicablcs  certainly  used  to 
aUov  ita  aieiob«r8  totttlkdynamica  and  to  "diiieaiuicabljr," 
but  its  EunctioDS  oro  erratic,  and  ve  hear  but  little  of  that 
formidable  lociety  now.  A.  feeling  is  nuuufett  that  aomft- 
thing  more  is  neetied.  The  queatioii  has  been  actively  taken 
U}ibysuiiiupTuminontelociricale[igineon,whohaveoonsid6red 
tho  queution,  and  buvo  now  aniTed  at  a  distinct  proposal. 
An  electrical  club  U  do«ire<l,  tiolect,  central,  aud  wit^  all  the 
iiiKrual  coovenienc&B  of  a  good  clubhouse.  It  was  found 
tbat  the  idea  of  the  formation  of  an  entirely  new  club  must 
be  dismiaaed  on  account  of  the  limitations  of  numbers,  and 

;tr»uiidArstaud  it  has  been  finally  decided  to  alliliate  with 
■n  altMtdy  formed  club  upon  a  iavourahte  baais.  The 
Whitehall  Club  has  been  selectetl  as  already  a  well-known 

,  represeuUtJve  club  of  the  civil  and  mechiuiical  enj^neering 
profaasions,  and  the  vomiuiltee  hare  vgrccd  to  dlsponae 
frith  the  formality  of  the  entrance  fee  iu  the  case  of  mem- 
bers of  tlic  propOBcd  club  joining  in  a  body. 

■leotrolytio  BleaohliiK.—A  St.  Petersburg  eloctfical 
paper  describes  a  now  system  of  bleaching  invented  by  M. 
8t«paooff,  in  oppoaitiou  to  that  dtic  toM.  Uormite.  Instead 
<A  employing  chloride  of  maj^nesium,  very  rare  in  Russia, 
M.  BtepanofT  takes  sea-salt,  which  is  very  common  and 

roheap.    All  hydraulic  pump  pumpe  a  solution  of  this  salt 

I  Into  special  lectiptaclos  whore  electrolytic  action  is  prch 
ducod  by  the  current  from  a  dynamo.    Tho  decomposition 

^baving  taken  place,  the  same  pump  pumpa  back  the  solu- 
tion of  chlorine  into  reservoirs  where  tho  bleaching  is  to  be 
efiectod.  The  electrolytic  apparatus  forma  a  case  divided 
into  10  compartments  communicating  together,  and  in 
those  are  placed  electrodes  in  platiuum  and  lead.  The 
saline  solution  is  poured  into  the  10  compartnonU  at  tho 
same  time.  The  model  of  M.  StepanoflT  requires  a  cturent 
of  40  amperes  and  45  volte  ;  its  size  has  been  calculated  to 

[iumish  300  litres  of  eoluUon  per  boor,  equal  to  631b.  of 
chloride  of  calcium  per  34  hours.  The  apparatus  does  not 
require  any  special  care.  A  workman  emi>ties  and  fills  it 
from  time  to  time.  Although  the  solution  may  contain  as 
much  as  I'G  [percent,  of  chlorine,  for  economical  reasons 
tho  inventor  prefora  not  to  pass  07  i»er  cent.  In  the 
Bcmiite  procosa,  it  is  stated,  tho  solution  is  never  obtained 
of  a  strength  greater  than  0-3  per  cent.  Another  advant- 
age is  the  use  of  load  instead  of  zinc,  which  is  used  up,  or 
becomes  covered  with  impuriliea,  necessitating  sjwcial 
cleansing.  Besides  this,  the  amount  uf  platinum  required 
if  only  OD«-third. 

Elootzio  LAunohoB  at  EdinbarKh.— The  electric 
launches  will  lioubtleos  prove  ojie  of  tho  chief  public  attrac- 
tions at  the  Edinburgh  Exhibition.  The  following  details 
will  prove  of  intMMt  to  technical  readers:  The  four  launches 
«riU  nin  in  the  eaiial  which  i«  included  in  the  exhibition 
gi-oiinds.  They  nrc  designctl  by  Heaare.  Morton  and 
Williamson  and  built  by  T.  B.  S«ath  and  CV,  Ulu»;^uw. 
Theyf>re40ft.Iong,  6ft.6in-  wide,and draw  2fl.lin.,  and  have 
\m  carrying  capacity  of  40  paasengers.  Tho  otoctrical  equip- 
ment has  been  supplied  by  Maisrs.  M.  ImmiKh  and  Co., 
London,  and  is  similar  to  that  used  on  the  'I'hunes  electric 
launchee.  The  charging  ptaTit  will  consist  of  a  i5  b.p. 
engine  and  an  Imntisch  dynamo,  with  suitable  switch 
aiTingenientii  for  ctiarging  four  launches  at  the  same  time. 
The  motors  are  ca{iable  of  an  output  of  about  3^  brake  h.p. 
at  800  revolutiofie  per  minute.  The  propellers  are  coupled 
direct  to  the  motor  shafts-     A  ball-baaiing  thrust  beaiiug 
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is  attached  to  the  motor  bod,  and  is  constructed  in  com- 
bination with  the  plain  bearing  of  the  motor.  This  arrange- 
menl  is  the  invention  of  Messrs.  M.  Immisch  and  Co.,  am 
has  l>c«n  patentol  by  thorn.  By  its  use  the  friction  is  re- 
ducvJ  to  tho  minimum,  and  theru  is  no  noiae  or  vibrAlion. 
The  high-speed  propellers  have  been  made  after  a  careful 
course  of  experiments,  and  give  the  highest  ciBciency 
hitherto  attained  with  such  small  blades.  They  are  designed 
for  going  both  ahead  aod  astero.  The  steering,  starting 
aud  reversing  gear  is  so  arranged  that  one  man  has  tha 
kunch  entirely  under  control. 

Bavaiiaa  Telegrapha. — The  Uying  down  of  m 
ground  telegraph  wiros  is  at  last  to  lie  begun  in  Bavana*' 
A  BUI  on  the  subject  will  be  laid  before  the  present 
Bavarian  Diet.  The  main  lines  may  be  from  Munich  to- 
Ingolstadt,  Nuremberg  to  Bayreiitb,  or  Munich  to 
Landshat^  and  Regen»burg  and  Rayrouth  to  the  Saxon 
frontier  near  llof,  to  be  connected  with  the  existing 
imperial  line  from  Berlin  to  Dresden.  To  establish  a 
direct  underground  connection  bettvean  Munich,  Hot, 
Dreeden,  and  Berlin,  representing  a  distance  of  850  Idlo- 
metres,  the  Imperial  Pcwt  Office  will  also  have  to  lay  down 
a  wire  216  kitomotroe  in  length  between  Uof  and 
Dresden.  The  splendid  reaulte  obtained  by  the  substitu- 
tion of  underground  for  overhead  wiros  are  well  known. 
When  the  frequent  intei-ruptions  occurritig  in  countries 
not  posscaaing  snch  an  underground  network  are  compared 
with  the  regularity  In  the  German  telegraph  eervica — thtt 
great  stonns  of  last  year  never  once  cut  off  the  commiuitea- 
tion  between  the  large  towns — we  cannot  but  admire,  saye 
Knhloio'i  Oatflte,  the  far-sightedness  of  our  telegraphic 
authorities,  who  in  a  short  time  have  eatahlisbed  and  per- 
fected  a  system  of  such  tireat  raluo.  Since  1877,  5,6S9 
kilometres  of  underground  wires  have  been  laid,  with 
38,000  kilomctree  of  wires ;  all  tra[>ortajit  commorcial 
towns  and  seaports,  and  every  fortress  and  naval  poct^  are 
now  connected  with  Berlin  in  this  secure  way.  Bavaria 
alone  has  hitherto  not  been  connectod  with  this  network, 
and  i*.  is  a  matter  of  eabisfaction  that  the  neglect  is  about 
to  be  repaired. 

Elootrio  Railwaya.  —  An  exceedingly  interestinj; 
pai.>or  by  Mr.  Joseph  Wettler  appears  in  the  now  number 
of  Scritmei's  upon  the  progresB  of  olectric  railways.  The 
pajier  is  charmingly  illustrated  in  the  soft,  graceful  style  ot 
American  wood  engraving,  and  deals  in  some  detail  in 
both  a  literary  and  gciontilie  spirit  with  tho  olectric  tram  - 
way  and  railway  as  known  »t  the  present  in  the  States, 
and  AS  they  may  be  expected  to  become.  Mr.  WetJer 
describefl  the  various  leading  systems  of  electric 
tramcor  propulsion,  giving  spociiU  attention  to  the 
manner  of  erecting  and  running  the  overhead  conducton* 
with  illustrations  of  these  systems.  Among  other 
interesting  jioints,  ho  alludes  to  the  success  of  the  motor  as 
a  tnictive  power  being  duo  to  small  details  of  engineering, 
mentioning  the  spring  carriage  of  tho  motor  as  j>reventiiig 
shocks  aud  permitting  easy  starting  of  the  cars )  and  also 
to  the  immonae  effect  in  efficiency  which  hae  been  {vo* 
duced  by  the  seemingly  alight  detail  of  the  use  of  solid 
ciLrboii  brushes  instead  of  the  copper  ones,  now  olmoct 
universal  in  American  stroet  lailways.  The  heavy  Daft 
electric  engiDO  is  doacribed  and  illustrat«d,  and  the  prospect 
of  our  heavy  trains  being  shortly  run  by  electricity  is  dis- 
cussed and  ajiproved.  The  aiticle  finally  mentioua  tho 
Weenis  quick-speed  scheme,  in  which  a  cigar-sha]ied  car  ia 
to  bo  hurtled  through  space  guidod  by  a  skdcton  track  at 
the  speed  uf  eome  100  milaa  an  hour,  which  tho  author 
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liimsdf  hu  alrauly  rmi)  tMtod,  mtcli  in  band,  on  tn 

experimental  tnick,  at  tho  rate  of  120  miles  an  hour — two 
milos  a  minuU), 

Flexible  Moaldliig'S.—A  new  idea  in  mouliliiigs  for 
olwctric  light  wires  is  lirouj^ht  forirard  by  Mr.  John  A. 
Se«ly,  (4  Neir  York.  Its  purpose  is  to  obviate  the  diH- 
advantage  of  joints  in  ordiiiu-j  wood  mouldinKi  a>i<1  to  do 
thiB  a  nexible  moulding  is  iiilrodoced  of  some  elastic  am) 
waterproof  oomponnd  upon  a  canvas  backing,  witli  tha 
two  wires  entirely  embedded  at  the  correct  digtance«  apart. 
TTio  conductors  for  a  house  can  then  be  reeled  off  a  drum 
as  II  etbie,  The  flexible  moulding  is  ornamented  by  beads 
or  other  eon6guration,  and  i»  mode  to  i-epresotit  wood,  and 
in  all  colours  to  liannoniee  with  the  fittings  of  the  build- 
ings on  which  it  is  intended  to  be  used.  At  the  corner*  o( 
a  room  angle  pieces  of  porcoluin  are  used,  each  with  a  strip 
of  permanent  con<]uctor  running  round  the  artgle  and 
terminating  with  screw  heads  or  soldering  pieces.  The 
wires  from  the  moulding  are  nm  done  up  to  those  and 
fastened  thereto.  If  necessary,  the  flexible  moulding  ia 
made  vithout  wires,  which  can  be  threaded  through  holca, 
or,  if  desired,  the  moulding  can  bo  made  in  two  us  in 
ordinary  eaaing.  In  the  combined  form  lirst  mentioned 
tbe  amount  of  work  to  bo  done  in  wiring  ia  considembly 
reduced,  as  wire  aed  motilding  ai-o  run  at  once.  The  wire 
being  continuous,  there  would  also  be  little  waste,  aa  both 
wire  and  casiiiji;  can  be  cut  off  exactly  to  the  desired 
length.  It  seems  to  us  a  question  whether  the  advantages 
of  wood  casing,  admitting  of  eaiiy  examination  and  proper 
ndiatioo  heat,  would  be  sulficiently  mihstituted  to  ensure 
its  piBctical  use.  Still  tbc  system  may  bo  wurth  the 
attention  of  house  ioatallers  and  wire  miumtucturui-o. 

BlrminKham  Victoria  Coarts. — At  the  meeting  o( 
the  Kirmirigbiiin  (]ity  OrtuTicil  laflt  week  the  Mayor  (Coun- 
cillor Clayton}  moved  that  the  GoneraL  Puipoeoa  Committoo 
be  Biitborised  to  provide  for  the  lighting  of  the  aasixe  nonris, 
knorwn  u  the  Victoria  Couru,  by  electricity  by  the  Bir- 
mingham Electric  Supply  Company,  at  an  estimated  cost 
ttot  exceeding  £2,000.  Having  explainod  the  circumstancoa 
which  led  the  commitMe  to  substitute  electric  lighting 
for  gas  lighting  at  the  coiirtA,  the  Mayor  said  that  they 
ware  now  all  satisfied  that  electric  lighting  had  got 
beyond  the  experimental  nttge.  He  had  trAvetled 
thousands  of  niilca  on  Wird  ship  where  the  only  lights 
need  in  the  partt  of  the  ehip  inhabited  by  passengers 
was  tbc  eloctric  light.  The  committee  felt,  however,  it 
would  be  Bitch  a  dreadful  thing  to  have  a  breiikdowti 
while  the  judges  wore  sitting — it  was  too  awful  a  thing  to 
oontemplate—that  they  had  decided  to  make  a  small  pro- 
vision for  gas  lighting.  The  electric  light  had  now  got 
post  the  exporimontal  stage;  it  was  a  good  light  and  a 
healthy  tight,  and,  considering  the  relative  cost  of  elec- 
tricity and  gas,  thoy  ought  to  he  willing  to  encourage  ita 
uw  ratbor  than  havo  it  thrown  in  their  faces  that,  bocauao 
they  were  the  pi-oprictors  of  a  gas  undertaking,  they  had 
oaglsoted  to  obeervo  tbe  rantto  of  the  town.  SovemI 
members  who  took  [lart  in  ihe  discuBsion  thought  tbe  Cras 
Oommittee  ought  to  be  given  the  chance  to  see  what  they 
could  do,  and  others  iirolentod  iigainst  the  extra  ex- 
pense, teeing  the  coiu'ts  were  only  used  occasionally. 
Sir  Homaa  Martinoau,  who  seconded  the  motion,  said  that 
the  matter  of  lighting  waa  not  a  [tart  of  the  contract.  It 
was  left  open,  and  it  had  bo  be  dealt  with  ttow  in  one  form 
or  Miother.  The  iniual  coet  of  lighlioK  by  electricity  was 
lower  by  as  much  as  £1,136  than  that  of  lighting  by  gas, 
and,  though    the   |>eniuiuotit  coct   would   bo  higher,    he 


heliered  the  estimates  of  canBumption  contained  in  the 
teport  to  Ik  f.ir  in  excess  of  what  would  be  needed.  More- 
over, the  greater  cleanlineoa  of  electricity  for  lighting  par* 
poses  would  lessen  the  cost  of  cleaning  and  panting  very 
materially.  The  Council  would  be  talso  to  it«  traditions 
if  it  proved  ujijireparcd  to  mnrch  with  tbe  times  in  this 
matter,  and,  though  he  earnestly  hoped  that  the  magnificent 
HUcceaa  of  the  Gas  (Committee  might  continue,  hu  thought 
it  would  be  a  groat  mistake  of  tbe  Council  to  sot  their  faces 
against  what  had  been  aptly  described  aa  the  light  of  the 
fntiire.  The  renolution  having  then  been  carried  with  bnt 
two  or  three  dissentientii,  the  report  was  approved. 

Iiondon  County  ConnoII. — At  the  laat  meeting  of  the 
Lonilon  County  Council  Mr.  Wostacott  {ehtirmjin  of  the 
Highways  Committee)  reporteil  that  the  committee  sub- 
mitted contracts  with  Mr. .).  \V.  Benson,  the  Electric  Con- 
struction CoqKiration,  Mesai's.  ElUott  Bros.,  ami  Meesra.  L. 
Clark  and  Co.,  for  tbe  supply  of  apparatus,  etc.,  for  the 
electric  testing-station,  the  acceptance  of  whoso  tenders  was 
roi>orted  to  tbe  Council  on  February  1 1  lost.  They  recom- 
mended that  the  seat  of  the  Council  be  atBxed.  This  was 
agreed  to.  The  committee  also  recommended,  and  it  was 
agreed,  that  the  consent  of  the  Council  be  given  to  so  much 
of  the  works  referred  to  in  the  notices  dated  March  i  and 
Mar-ch  12,  lt^90,  respectively,  of  the  Weitminster  Electric 
Supply  CorpcM^tion,  aeare  proposed  to  be  carried  out  in 
Millbunk-street,  Wood-street,  Great  Sniilh -street.  Orchard- 
street,  Victoria-street,  Eocleston -street,  Buckingham-palace- 
road,  Wilton-road,  and  Vauxhall-bridgo-rood,  on  condition 
that  the  compauy  do  give  three  days'  notice  to  the  Council's 
engineer  before  commencing  work  iii  any  street;  that  tbe 
mains  shall  bo  laid  under  the  footways  wherever  it  ia  found 
practicable  to  do  so,  and  that  the  covers  of  the  boxes  to  be 
used  shall  cunaiatof  iron  fr.imtiii  filled  tu  with  materials  to 
suit  tbe  paving.  That  the  sanction  of  the  Council  be  given 
to  the  Houne-to-Houno  Klectrit;  Light  Supply  Company  on 
the  same  conditions  to  lay  mains  in  Futhum-road,  Badcllflfr 
gardens,  Tregunter-road,  The  Grove,  Boltons,  Oibton-foad, 
C'Ourlfield-gardcns,  Nevorn  i-oad.  Warwick-ganlena,  Earl's 
Court-road,  and  Uog»rth-road.  That  the  condition 
attached  to  the  notices  of  the  Council's  approval  ol 
the  works,  which  included  the  laying  of  maim  in  the  sub- 
ways in  Shuftesbury -avenue.  Charing  Cross-road,  and  Oar* 
rickatreot,  by  the  Metrupolit<Lii  Electric  Supply  Company 
requiriug  the  company  Ut  give  an  undertaking  to  pay  rent 
for  the  use  of  the  sutiways,  >J0  not  insisted  u|K>n.  That  tbe 
Council  do  sanction  the  laying  of  the  Metroi»olitan  Electric 
Supply  Company's  mains  in  that  part  of  Charing  Cross- 
road bctwoon  Cianbourno-atroet  and  the  pariah  boun- 
dary of  St.  Martin -in- the- Fields,  in  accordanoe  with  tbe 
notice,  dated  Mareh  'JO,  1690,  upon  condition  that 
tbe  mains  be  laid  in  tbe  subway  and  enclosed  in 
iron  pipe.  That  the  iwsitions  to  be  occupied  by  the 
mains  in  tbo  subway  he  6uh;ect  to  the  approval  of  tbe 
engineer  of  tbc  Council,  and  that  the  work  of  placing  tbem 
be  cairied  nut  U>  his  (uitiBfuctiim.  That  the  clerk  be 
instructed  to  forward  tu  the  couipany  a  notice  requiring  it 
to  lay  the  mains  in  Charing  Cross-road,  referred  to  in  tbe 
notice  dated  March  20,  1890,  in  the  subway  of  that 
thoroughfare.  Tbat  the  sanction  of  the  Council  be  given 
to  tbe  Motrojwlitan  Electric  Supply  Company  to  lay  maim 
in  (hcfoni-streel.  Regent-street,  Cavendish  place,  Wigmore- 
strcct^  MiU'yltiboue-liine,  Welbeck-strect^  Bulstrode-etreot, 
South-cttreet,  Mancheeter-eU'oet,  MancboBter-squarc,  Dukft- 
street,  Southampton-buiWingf,  and  Bedford-row,  Thi«  was 
a^n-ood  to. 
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A  PLEA  FOR  THE  ELECTBICAL  ENGINEER. 

BY  SfDNRV  f,  WALKKB. 

The  striking  adranoe  vhich  bas  been  inad«  in  electric 
lighting  during  the  put  10  ;ears,  and  tlie  large  figures  tbat 
are  in  coribomplatJon  in  tonnoction  with  the  aittribiition  of 
electric  currsiitfi  for  Hghtiiii^  purposes,  bavo  for  the  timt 
obacurad  other  branches  of  ap{)licd  electricity. 

It  bAPeven  be«iiAUj2:ge»ted  thntbeause  the  ^blemechanical 
•n^neers  who  have  taken  up  the  siibjei^t  of  dyiiamo  con- 
•triution  aru  mainly  to  be  credited  with  ibe  advances  which 
have  been  m^de  iti  eleolric  lighting,  therefore  eleclricAl 
engitjeerintc  per  m  is  to  be  a  thing  of  the  ptut.  Fur  the 
futui'o,  those  who  would  be  oleotncal  engineers  most  fir»t 
bo  mechanical  etigineers,  and  Iben  somehow  obtain  a 
Hmattoi'ing  of  electrical  knowledge,  and  all  will  be  well  with 

thoTQ. 

With  this  view  of  thingB  the  writer  proposes  to  join 
issue.  In  hi»  opinion,  to  be  a  mechanical  engineer,  or  to 
have  a  knowledge  of  ino«hnuical  ongineenn;^~twu  valuable 
adjuncts  to  the  electrical  engineer — are  not  the  be  all  and 
end  all  of  electrical  engineering  any  more  tb;in  bo  be  a 
chemiflt  or  to  havfi  a  knowledge  of  chemiatry  are.  More 
than  tbat,  he  tnaintains  that  a  knowledge  of  mech:inical 
engineering,  however  profound,  plus  a  sniattorinc;  of  know- 
ledKe  of  electricity,  are  not  auflicient  et{uipinent  for  an  elec- 
trical en^jineer — not  even  for  an  electric  light  engineer. 
The  electrical  cnjpncer  of  the  future,  in  the  writer's 
opinion,  if  he  is  to  properly  represent  bin  choRen  profession, 
will  bo  required  to  know  nverything  about  electricity,  and 
u  much  as  be  can  about  cvorflbing  else. 

As  with  other  branchoa  of  engineering  and  of  anplietl 
science,  electrical  engineering  comes  in  contact  with  and 
requiroB  help  from  many  other  hrincbos.  The  electrical 
onjiineor  cannot  go  far,  for  instance,  without  somo  know- 
ledge of  mathemattcH,  of  chcmiatry,  aswell  as  of  mochanica. 
If  he  it  bo  apply  hii  apparatus  in  mines,  some  knowledge  ef 
ft  mine  thotUd  \m  hie.  If  he  is  to  apply,  say,  an  electrical 
governor  to  a  steam-engine,  a  knowleuge  of  the  construction 
and  working  of  the  fitearo-engine  are  essential  to  his  buc- 
ce«<8.  And  more  than  this,  the  greater  bis  knowledge,  the 
more  intimate  bis  acquaintance  with  matbemaljcs,  cliemia- 
try,  meofaanica,  and  of  the  conditions  under  which  his 
ttupUarices  are  to  be  used,  tko  grcutei  mud  be  his  buccmb. 
But  this  knowledge  must  not  be  acquired  at  the  exiienae  of 
purely  electrical  knowledge,  nor  should  the  man  who  excels 
10  atiy  one  of  tbeee,  but  who  has  only  a  slight  knowledge  of 
electricity,  l»e  called  an  electrical  eiiginecr.  As  the  writer 
of  ttua  article  pointed  out  some  yean;  ago,  in  the  columns 
of  the  Elettncian,  the  union  of  a  knowledge  of  mechanical 
engineering,  or  of  chemistry,  with  bbit  of  electricity  must 
be  to  the  advantage  of  the  \^VUx,  provided  that  it  be 
thoroughly  msstereo  as  well. 

The  electrical  engineer  must  (tody  electricity  whenever 
and  wherever  he  find*  it — not  only  iu  the  dynamo  and  the 
electric  tamp,  but  in  the  telepbose,  the  telegraph,  in  the 
depoailing-vat,  in  its  efTect  upon  the  human  body,  in  its 
passage  througli  the  clouds,  and  through  the  earths  cmat, 
and  in  every  possible  phase  that  it  may  be  discovered. 

And  the  reason  is,  it  one  is  wanted,  that  the  l>ehaviour 
of  electric  currents  under  one  «et  of  conditions  often  throw 
striking  illitminution  upon  what  would  otherwise  bo  very 

Suiuiling  phenomena  under  a  totally  diCTerent  set  of  con- 
itiorts.  The  phenomena  observable,  for  instance,  in  many 
cases,  on  the  passage  of  a  qpark  between  parts  of  an 
apparatus  doaigtiod  for  use  with  electric  light,  throw  a 
wonderfully  striking  light  upon  many  of  the  hitherto 
puKKling  vagaries  attendant  upon  the  disehargo  of  thundor- 
elouda. 

The  troubles  of  electrical  engineers  who  have  bad  ex- 
perienee  with  telephone  circuits  and  sensitive  t«legraijb 
uistrumeiita  enable  them  to  undorstMid  and  to  predict  the 
behaviour  of  earth  circuits  when  used  in  connection  with  elec- 
tric li^ht  installatioiiB,  and  they  are  not  too  ready  bo  utter  the 
magic  shibboleth  "  earth  connection  "  as  a  panacea  for  the 
possible  danger  to  life  arising  from  a  leok^e  Iwtwoun  the 
jirimary  and  secondary  of  a  transformer.  They  know  that 
the  safe  path  to  "  earth  "  for  any  tmubleaome  K.ikl.F.  ia  by 
no  moanis  bu  easily  obtained,  notwithsUnding  that  euith 
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connectiona  often  pneent  themselves  when  they  are  not 
wanted. 

The  experience*  alio  of  the  telephone  man,  with  the  wilful 
behavionr  of  telephone  currents,  and  their  persistent  appear- 
ance in  wires  whore  they  are  not  wanted,  to  which  the'" 
only  path  could  be  by  way  of  the  earth's  croM,  will  l 
him,  if  properly  applied,  to  a  belter  understanding  in 
at  least,  of  the  behaviatir  of  earth  currents. 

Take,  for  instance,  a  case  such  as  the  following :  At 
certain  colliery  a  dynamo  machine  was  fixed  on  the  surfa 
to  supply  electric  lights  both  there  and  underground.    " 
manager  of  the  colliery,  who  had  studied  electricity,  tool 
advantage  of  the  presence  of  the  electric  light  mains  undei 

Sound  to  dispUce  the  batteries  he  had  been  using  hitherto 
r  hia  electric  signals.  Finding  this  fairly  sueceaaful.  he 
proceeded  to  fire  his  shots  for  bringing  down  his  coal  by 
the  same  moans.  Ho  found,  however,  that  it  waa  only 
neceaaary  to  run  one  wire  to  the  shot  hole,  turning  the 
wire  from  the  other  side  of  the  fmio  into  the  coal.  Appa- 
rently all  went  well,  yet  on  at  least  two  occasion*  the 
polarity  of  his  dynamo  was  reversed. 

Two  pertinent  queationa  may  be  asked  here.  First,  is  this 
colliery  manager  an  electrical  enginoer,  BCciuR  that  he  ia  _» 
mining  engineer  with  a  fair  smattering  of  electrical  engi- 
neering ;  and,  secondly,  how  would  the  mechanical  engineer, 
or  the  chemist,  or  the  mathematician,  with  oidy  a  smattW^ 
ing  of  electrical  knowledge  proceed  to  explain  the  phe- 
nomena. Evidently  the  only  man  who  could  do  it  with 
any  reaaonal>le  certainty  would  bo  the  electrical  engineer. 
Again,  thu  study  of  the  behaviour  of  electric  current*  in  the 
galvanic  cells  and  in  the  depoaiting-viit,  abided  to  his  expe- 
rience in  the  actual  use  of  insulated  wires,  should  enable  the 
electrical  engineer  to  predict  and  therefore  to  provide  for 
the  action  of  the  leakage  current,  however  small,  upon  the 
insulation  of  electric  light  cables,  or  of  those  used  for  tran*- 
nii.s3ion  of  power.  He  will  know  that  wherever  a  currenb 
can  |)as8,  nn  matter  how  small,  it  will  do  work  upon  the 
substance  it  passes  through,  and  if  the  substance  be  one 
whose  chemical  composition  or  physical  condition  are 
changed  in  the  preaenee  of  electric  currents,  such  cbangea 
will  inevitably  take  place  flo  will  have  learnt,  too, 
iiasflibly  under  circumabances  that  have  impressed  thft^^ 
lesson  on  his  mind,  not  to  despise  small  cnrrents,  and  ^^^H 
have  a  grcit  re*pcct  for  the  time  factor.  Hero,  of  course,^^ 
the  cxporiouco  of  the  muchantcal  engineer  would  be  similar; 
he,  if  he  \as  le.irnt  his  work  ab  all  well,  ha«  imbibed  a 
wholesoino  respect  for  the  time  factor ;  but  he  would 
hardly,  unless  poseesaed  of  woman's  intuitive  ||;eniui, 
expect  the  time  factor  to  be  silently  and  quite  imper- 
copbibty  hrcnking  down  the  insulation  of  his  cable. 
W'bon  the  total  collapse  occurred  it  would  be  simply  one 
of  those  puzxling  things  that  "no  fellow  can  uadotHtand." 
Again,  the  action  of  the  electric  current  upon  the  human 
body  crtn  surely  be  beet  studied  by  the  electrical  engineer, 
asaociatod  by  his  own  or  someone  olee's  knowledge  of 
physiology.  To  him  alone  is  it  nob  uncommon  to  hare  a 
bundle  of  conductors  of  varying  resistance,  all  jumbled 
togethor  iu  a  couRoed  space,  and  to  be  able  to  meaiura  fx 
calculate  the  current  passing  through  each,  whon  a  given 
E.M.F.  is  applied.  Ho  atone  will  be  able  to  trace  the  con- 
nections of  various  derived  circuit*  connected  to  the  mains; 
and  it  would  hardly  occur  to  anyone  but  an  electrical 
engineer  to  trace  a  variation  in  a  meaaurod  resistance, 
whon  taken  with  the  alternating  and  direct  currents,  to  the 
known  differenoe  in  the  inductive  oiTect  of  the  two  currents. 
It  may  not  need  a  high  degree  of  electrical  training  to  Koard 
oneeeU  from  expecting  tbat,  because  a  magnet  is  able  bo 
rotate  a  bcim  of  light  through  soveral  dagr-Ms,  therefore  it 
should  have  the  futme  effect  on  one's  own  head.  Posaibly 
men  not  eloctricAl  onzineors  may  recognise  the  prosaic  fact 
that  they  are  not  all  beams  of  light. 

It  is  doubtful  also  whether  the  training  of  any  bat  the 
electrical  engineer  would  leid  him  to  gntap  the  fenturea  of 
that  strikingly  Iwautiful  phbtioffleoa.  electrical  ondoemMe. 
And  doubtless  numtiersuf  caaes  will  occur  bo  reader*  of  this 
article,  where  only  the  electrical  engineer,  the  man  who 
studies  utectricily  first,  and  other  sciences  and  art*  only  *o 
far  as  they  help  liim  with  that,  could  work  bis  way  through 
the  problems  that  are  constantly  coming  up  for  solu- 
liun.     Striking  iiistauoea  of  the  truth  of  this  fact  oeonr 
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in  the  electrical  patent  taatm  tbat  come  liefore  tbe 
law  courts,  Ho  fir  the  jQdgni«nta  f^ven  are  not  the 
reiult  of  msro  chance  ;  tho  cases  are  von  by  the  sida  who 
bavfl  tho  ftUest  rltcUieal  engineer*  aa  wititessee — the  men 
wbom  Uw^ers  cannot  puule  by  all  sorts  of  impoaible 
hypotlieBcs.  It  is  not  tno  toochanic  or  tho  civil  eagiooor 
with  a  smattering  of  electrical  knowledge  who  wins  tbecaeti, 
however  able  iic  may  bo  in  faist  own  prcfeaaion  ;  il  is  the 
master  mind  in  electrical  mutters.  Put  tho  mutter,  too,  in 
anotber  form.  At  the  present  time  electric  lighting  isgoing 
aboad.  Ton  years  ago  its  sun  was  barely  viable  above  the 
horizon.  Then  it  wus  the  tolculione  which  offered  the  best 
pr<»i)ect  for  young  men  with  a  taste  for  electricity. 
What  would  have  been  thought  in  tbose  days  of 
a  recomiaondution  to  Borv'o  i-n  a])|>renticeebip  in  a  fittia^- 
aliop  I  Wouldn't  an  apprunticoslii[j  on  u  rouf  tiiivu  be«ii  more 
appropriate  T  In  a  few  years  the  secondary  battery  may 
oBcT  even  a  better  Geld  than  dynamos  for  younc  men  of 
energy.  What  is  to  be  their  training  ^  Surely  it  in  any- 
tfaiog,  other  than  electricity  pure  and  Rtmple,  it  should  bo 
in  chemiatry.  Yet  everyone  knows  tbat  chemiatry,  how- 
ever carefully  studied,  would  take  them  only  a  very  short 
way.  The  taws  of  mechanics  come  in  here,  just  as  the  laws 
of  eleotrolyns  come  in  in  the  dvnamo  and  arc  lamp. 
Or  carry  the  matter  a  little  further.  To-day,  or  rather 
yesterday,  certain  mechanical  problems  presented  tbem- 
s«lvea  for  solution  in  tbo  dynamo ;  to^y  certain  chemical 
pcobleais  preeent  themselvee  in  the  accumulator.  A  few 
baoc6  the  i>roblem  may  be  how  to  apply  boat  directly 
masa  of  iron,  or  of  iron  and  copper,  so  that  an  electric- 
current  may  be  tbo  direct  roault,  a  problem  involving  a 
very  close  and  intimate  acquaintance  with  the  lawa  of  beat, 
mMnetism,  and  a  knowledge  of  mechanics. 

To^ay  the  problem  u  to  convey  a  current  for  electric 
lighting  from  Deptford  to  Belgravia  without  waste, 
and  without  danger  to  life  and  property.  Some  yean 
hence  the  groat  problem  ma.y  be  how  to  convev  a  tihip 
across  the  Atlantic  by  moans  of  accumulators  and  electro- 
motMV. 

To-day  the  great  problem  in  telephony  is  to  Rpoak  ibe 
kmgut  diaLauco  through  wirot  abuvc  and  below  ground. 
A  few  yeaiH hence  the  problem  may  be  to  sjieak  from  ship 
to  ship  across  &  certain  breadth  of  water  without  wires  at 
all.  iJJow  the  work  is  in  a  factory,  then  in  an  iron  works, 
now  iu  a  mine,  then  in  a  stcumbcat ;  now  il  is  a  largo  cur 
rent  and  amall  E.M.F.,  then  a  small  current  and  high 
E.)LF.,  and  ao  on,  ai  infitiUum,  moreover,  probably,  ad 
Bousoam. 

If  this  is  so,  how  is  the  man  who  wishes  to  keep  pace 
with  the  advance  of  electrical  science  ts  etoer  1  Is  be  to 
become  a  slcillod  mathematician,  a  chemist,  a  mechanical 
enffioeer,  a  mining  engineer,  a  geologist,  a  i^iirgeon,  a  mill- 
wiight,  an  iron  works  manager,  ctc.,ctc.,all  before  commouc- 
ittz  to  study  electricity  or  to  earn  bis  living  1  What  age 
will  he  be  whexi  he  does  settle  down,  and  how  about  the 
advances  in  one  branch  that  are  taking  place  while  he  is 
studying  the  other  1  Surely  his  course  will  bo  the  eatno  as 
tbat  of  the  dear  old  tortoise  in  the  fablo.  llo  will  keep 
pegging  away  on  the  main  road,  seeing  all  he  can  of  the 
surruuiidingii,  but  never  tempted  from  it  by  the  prosjwct 
of  any  tempanuy  gain,  however  striking  it  nmy  appear  at 
the  time. 

And,  after  all.  there  are  plenty  of  able  matbemalioiaat, 
chemist*,  mocbanicul  and  other  engineers,  possibly  even  sur- 
geons, who  are  ready  and  willicig  to  give  us  thebonofitof  their 
special  experience,  if  wearenottoo  proud  to  take  it,  just  as  wo 
are  always  willing  to  give  anv  one  of  them  the  benefit  of 
our  ejcperience  in  our  Rpecianine.  But,  ju«t  as  we  note, 
and  often  laugh  at,  tho  grotesque  and  cx[>Qnsivo  bluiiderfi 
men  make  who  dabble  in  electrical  work  without  a  know- 
ledge of  it,  their  niifttakes  often  causing  them  10  or  20 
timw  the  amoiuit  thoy  could  have  had  ex]>erienced  assixt- 
uice  lor.  so  we,  if  we  are  wise,  should  accept  the  aid  of 
those  skilled  in  the  sister  branchesof  science  and  engineering, 
and  be  pre)iarod  to  {i&y  fairly  for  it  rather  than  attempt  the 
tmpoatible  task  of  tequiring  sufficient  knowl&dgo  of  all  of 
them  to  carry  iu  through  ovury  dilfi:ulty.  Oiu-  work  mwf 
be  better  for  adopting  this  course,  as  every  man  does  best 
that  which  bo  knows  best.  Let  ua  be  electrical  engineers 
first,  and  what  you  please  after. 


FIELD-HAGNET  COILS  FOR  DYNAHOS. 

BY  GISBERT  KAPP. 

The  determination  of  the  winding  of  any  fiold-niagnet 
coil  to  produce  a  given  escttjng  power  with  a  given  expendi- 
ture of  energy  is  a  very  simple  operation,  roquiringno  other 
electrical  knowledge  but  that  of  Ohm's  law  and  the  ability 
to  use  rei!)stn,nce  tablca.  But  even  the  moat  simple  opera- 
tion, if  it  has  to  bo  performed  over  and  over  again,  becomes 
tedious,  and  on  in  tho  design  of  Hold-coils  we  must  to  a 
certain  extent  procccf!  on  tho  trial  and  error  method,  any 
comprehensive  fornniila  by  which  we  can  shorten  tha, 
catcnlations  will,  in  tho  lone  run,  effort  a  consider^ 
able  saving  of  time  and  labour.  Such  formula;  can 
ctisily  be  established,  and  are  simple  enough  for  daily 
use.  as  tho  author  can  testify  from  his  own  expe- 
rience. In  considering  the  kind  of  formula;  wanted,  we 
may  start  from  two  distinct  points  of  view  ;  we  mny  either 
make  the  total  ox|)finditure  of  energy  the  determinant  fac- 
tor, disroganling  entirely  tho  temperature  to  which  the  coil 
will  be  raised,  or  we  may  make  tho  temperature  tho  deter- 
minant factor,  and  take  no  acooiint  of  the  energy.  Tho 
former  method  will  bo  used  in  all  cases  where  tno  total 
efficiency  of  the  machine  is  the  moat  important  considera- 
tion, and  the  Utt^r  method  whore  low  cost  and  ability  to 
pass  a  tcmpcnitiirii  test  are  jianimount 

In  either  case  it  is  assumed  that  the  exciting  power,  X, 
of  the  coil  expressed  in  ampere-turns  has  been  found,  or 
is  given  ;  that  the  thicknetta  and  width,  or  tho  diameter 
of  the  magnet  core  is  given,  and  that  the  length  of  the 
former,  uiioti  which  the  coil  is  to  be  wound,  has  boen- 
settled  as  part  of  the  general  design  of  the  machine. 
What  we  require  to  know  in  the  depth  of  winding  and 
weight  of  wire  in  the  coil.  It  ia  convenient  to  be  able  to 
determine  these  quantities  without  hi^ving  previously  to 
ascertiiin  the  siite  of  wire  and  insulation,  number  of  layers, 
turns  per  layer,  and  reaiatance.  All  these  quantities  must, 
of  course,  ultimatolj'  be  determined,  but  for  the  pre- 
liminary calculation  in  connection  vfith  a  design  which  may 
be  considerably  modilied  before  its  final  adoption,  it  it  not 
necossary  to  know  them.  All  we  care  to  know  is  what 
room  is  required  for  tho  coil,  and  what  will  be  tho  weight 
of  wire  in  it  it  the  limiting  conditions  of  healing  or  waste 
of  energy  are  to  he  fulliiled. 

Take  first  tho  case  in  which  the  beat  limit  applies.  The 
energy  wasted  must  in  this  case  be  proportional  to  the  sur- 
face of  the  coil.  If  we  allow  a  cooling  surface  of  2J  H]nare 
inches,  reokotied  on  tbeoatside  of  the  coil  only,  for  every 
watt  transformed  into  heat,  the  rise  of  tompcmture  in  con- 
tinuous running  will  be  from  20  to  3.*)  deg.  C,  and  tbb 
may  be  taken  as  a  perfectly  safe  and  satisfactory  limit.  The 
following  symbols  will  be  used  : 

B Diameter  of  wire  in  inches. 

L I^mgth  of  former  in  inches. 

D Depth  of  winding  in  inches. 

H Resistance  of  coil  in  ohmH, 

T Number  of  turns  of  wire  in  coil. 

It Perimeter  of  coil  in  inches. 

SV Enorg>-  loet  iu  watts.  n 

X  Exciting  power  in  ampcr&turns. 

5 Current  through  wire  in  am[)eroe. 

Neglecting  for  tho  present  all  numerical  coelKcionta,  wo 
can  establish  a  series  of  equations  between  thesu  vailout! 
quaatitice.  The  number  of  turns  in  the  coil  must  be  pro- 
{lorUonal  to  ite  aoctionol  aro^  and  inversely   proportional 

to  the  square  of  the  diameter  of  the  wire,  or  r=-^^ 

The  r«eittance  is  proportional  to  the  perimeter  ami  number 
of  turns,  and  iikverseiy  proportional  to  tJio  square  of  the 
diameter  of  wire. 

The  energy  lost  is  jM-oportioaal  to  the  cooling  surface, 

W  -irL. 

It  is  also  proportional  to  the  resistance  *i'*  ~' 

current, 

w  -  a^' 
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The  exalting  pover  U  obviotuly  given  bj  Uw  eximssion, 
By  combining  tbese  Ojuations,  we  find 


rr. 


X  =  K  L  ^'B  .    .    .    .    (I) 

Where  E  m  a  coeflioiout  depending  partly  on  the  sixe  of  tb< 
inre  and  partly  on  tho  general  dimenrions  ol  tbc  coil.  That 
this  coefficient  caanot  be  it  oorutant  in  evident  froni  the 
fact  tliat  in  the  above  e()iuitu)0  wo  have  taken  no  account 
of  tho  ratio  between  tho  spcu-o  wasted  by  liuiilatiou,  both 
of  the  former  ami  the  vnrc  itscU,  and  thanpace  occupied  by 
copper  I'his  ratio  is  obviously  n  variable  one,  the  waste 
being  the  teg*,  tho  larscr  i*  the  whole  coil  and  tho  nlouter 
tho  wire.  The  eiao  of  tviro  has,  however,  moro  influence 
upon  K  than  the  general  dimen&iona  of  the  former,  and 
Bince,  in  the  usual  ran  of  dotigng,  tho  lai^er  coil  is  j^nc- 
rallv  wound  with  larger  wire,  wo  may  dutormino  K  merely 
with  [■ejjard  to  the  size  of  wire.  In  designing  a 
machioe  we  know  tieforehaiid,  within  15  or  20  per  cent., 
what  will  bo  the  diaiuet^i-  of  the  wii-o  to  be  used  for  the 
field,  and  can  Lhcroforc  hit  uiion  the  value  of  K  at  once, 
provided  we  have  determined  K  for  vahoua  sizee  of  wire. 
To  use  formula  (1)  we  must  therefore  have  a  table  giving 
this  value,  and  it  is  beat  to  prepare  such  a  table  b>  refor- 
enoe  to  machines  actually  built.  The  table  here  given  haa 
been  ealculated  for  a  cooling  surface  of  2'5  square  inchea 
per  wati: 


Diam.  of  bare 
wire  in  mils. 
40   

IM    

300   


K. 

699 

S4& 

570 


It  will  be  noticed  tlut  the  variation  in  the  value  of  the 
coefficient  is  comparatJTel^  small,  bo  that  a  largo  error  in 
the  first  guess  as  to  the  diameter  of  the  wire  to  he  used 
only  reaulta  in  a  very  small  error  in  the  final  result. 
Equation  {1)  ffivoe  the  exciting  power  obtainable  with  a 
coil  h  inchos  loog  and  D  incbus  dc«|>.  It  can,  of  couiite, 
be  brought  into  another  form,  so  as  to  give  the  depth  or 
length  of  coil  for  any  desired  exciting  power. 

The  weight  of  the  coil  can  also  be  expreeeed  by  a 
general  formula,  at  which  we  arrive  in  a  way  similar  to 
that  pursued  in  arriving  atequation  (I).  It  ia  not  necessary 
to  give  tho  method  in  tietail     The  result  is — 

Weight  i„  lb,..  K  ^(,4)'      ...     (J, 

In  this  e({iuition  K  is  another  coeSicient,  which  must  be 
detennined  with  reference  to  the  gauge  of  wire  used,  and 
the  cooling  surface  allowed  per  watt,  \Vhero  this  ia  2'f) 
»iuare  inches,  we  find  the  following  table  : 


Diani.  of  bare 
wire  in  mils. 
40 

lao 

200 


K. 
•495 
■520 
■615 


It  will  be  seen  from  equation  (1)  that  an  increase  In 
the  length  of  the  coil  is  more  elTective  in  augmenting  the 
exciting  power  than  an  increate  in  its  thickness,  whilst 
equation  (2)  shows  that  the  weight  is  dimiiiishod  u  wu 
increase  tlie  length  of  the  coil.  It  will  be  understood 
that  the  eoefHeient  in  (1)  is  only  correct  for  the  ratio  ol 
S-^  »luaro  inchos  of  cooling  surface  per  watt  If  a 
dilTerent  latio  is  adopted,  tho  fiteUicients  must  be  uttered. 
iM  'I  bfl  the  new  ratio,  then  K  for  this  ratio  is  found  by 

multiplpng  the  value  of  K  given  in  the  table  by    k/  — 

Thus,  if  the  ratio  adopted  is   5  square   inches  per 

then  K  for  1 20  mils,  will  be  .  /'^  542  «  ^1^ 

V   6  1-41 


1 
watt, 


=  364. 


Taking,  now,  the  more  general  cue,  in  whieh  we  aettle 
beforehand  what  amount  of  onorgy  we  can  afford  to  w««t« 
in  exaitatton,  we  use  the  above  formula  with  exception  of 
W  =  tL.  We  thus  find,  neglecting  again  all  numerical 
ooeffieients — 


W 


Introducing,  now,  a  coefficient^  K,  we  have 

In  this  cme,  when  tho  loss  of  energ>'  is  fixed  before  ^ 
tho  exciting  |iower  is  iH-oiiortioaal  to  the  square  root  of  the 
depth  of  the  coil,  as  in  the  othercaM ;  but  it  is  aim  |in>por- 
tiotial  to  the  square  mot  of  the  length,  and  not  to  tbe 
length  directly,  im  in  tho  other  case.  An  increase  of  length 
or  an  increase  of  do^ith  will  thoroforo  be  equally  eificienl. 
To  get  a  compact  design  of  machine  uhort  coiU  are  deairaUe, 
and  where  eoouomy  of  exoiting  energy  .>8of  first  importance 
such  coils  can  bo  conveniently  used-  Where,  however,  the 
tempemture  limit  is  of  finit  imuortanee,  long  coils  are 
cheaper  than  short  ones,  and  then  tlie  design  of  the  machine 
will  ue  losa  comfiact,  uid  the  imn  part  of  the  field  will  be 
heavier.  ^H 

As  regards  the  numerical  value  of  the  coefficient  K  i^^ 
oquatiofi  (3),  this,  of  course,  also  varies  with  tho  gai^e  <^^ 
vni-a.  The  following  taUa  gives  it  between  tlw  lunita 
already  mentioned : 

Diam.  of  bare 
wii-o  in  mils, 

40 

120 

200 ...;. 

Tho  weight  oF  the  coil  is  proportional  to  ir  L  D.  F 
(3)  we  find  X- ir  =  W  L  D,  and  multiplying  both  sidee 
ir  we  have  X"^  «■-'  =  W  k  weight 

Introducing   now  a  coefficient.  K,  and  writing  t~:i  i 

1000 

stead  ol  X.,  for  coaveuiauue,  wo  obtain — 
Weight  in  i>o«nd8-K^(^)' (4> 

For  a  constant  expenditure  of  energy  the  weight  inci 
as  tho  square  of  tho  porimetec  una  as  tho  square  of 
exciting  nowot.      If  both  perimeter  and   oxciting  powar 
remain  the  same,  the  weight  it  inversely  as  the  energy| 
The  coeOident  in  (4)  is  as  given  in  the  following  table  : 

Diam.  of  bare 

wire  in  mils.  K. 

40 lOfi 

120 -206 

200 -246 

Having  by  means  of  these  equations  found  the  dimensiooS' 
and  woigut  of  the  coil,  it  is  an  easy  mattur   to  find    in  the 
UBUttl  way  the  exact  size  of  wire,  turns  [ler  layer,  number 
of  lavers,  and  ro&istance,  accordini:  to  the  K.M.F.  or  curreut_ 
available,  as  the  case  may  be. — Tlu  Engiittfr. 


A   POCKET  DETECTOR. 


The  pocket  eleutrometor  recently  introduced  by  Mr. 
Walker  Moseley  is  int«nded  to  be  a  tundy  practJoal  instru 
nient 

Tho  inventor  states  that  he  has  long  felt  tho  nocoaity  of 
such  an  instrument  as  the  ordinary  compass  would  consti- 
tute if  put  into  8|)cdal  harness.  f" 

He  was,  he  informs  us,  frequeutly  propoandiog  to  bfiia- 
aelf  the  following  problem  :  If  a  given  nulial  line  on  komi- 


pBM  caid  can  bo  extended  hundradsof  miles  with  successfiil 
accuracy,  u  in  done  by  evety  8t«amet  Uiat  cj'ossos  the 
Atl&nlic  wb«n  it  is  kept  on  a  straight  course,  why  should 
not  a  Bmaller  compass  neeHle  serve  as  a  reliable  and  deli- 
cate balance  for  det«cting  and  msfuuring  all  ordinary 
electric  airreiita.  Ho  tells  us  that  he  first  thought  that  as  the 
compass  needle  was  riMjiiirod  only  to  point  congtantly  north 
andsouth,tbeesrthnn:i)^nr)tisniTni^htvar3'mthoutintorfenng 
witli  the  ootDpoee,  und  bonca  no  eafe  guide  as  a  Btandaru 
force,  hut  remembering  that  for  many  years  iron  steam- 
ships had  to  be  navi^^ted  by  the  comptwa,  whilst  it« 
directive  power  was  impeded  by  four  or  6ve  laigo  magnetH 
placed  round  the  compass  Co  adjait  it  against  local 
magnetism,  there  must  have  been  overwhelming  proof  that 
tmrth  maf^netissQ  i«  a  conetftnt  quantity,  mii  eminently 
serviceable  as  a  standard  force. 

Fie  also  claims  that  once  fixing  a  point  on  the  dial  to 
which  the  needle  is  deflected  by  a  current  of  oho  ampere, 
there  is  no  longer  any  necessity  for  a  standard  ceU.  For 
example,  he  has  murked  oi!  on  one  side  of  the  north  and 
Aouth  lino  tenths,  and  1,  2,  3.  I,  and  5  amperes  for  testing 
batteries  primary  and  secondary,  as  well  as  branch  wires 
HTved   with  current  from    dynamos.     On  the    opposite 

Suarter  of  the  circle  he  has  morhed  off  1,3,  3,  4,  and  5 
lims  for  meaeuriitg  reaistanccsL  Zero  [mint  foi  resistance 
being  exactly  oppoaite  one  ampere,  hence,  if  uuy  ordinary 
priDiaiy  hatter}'  cell  is  short-circuited  through  a  wire 
plaoad  north  and  south  to  which  the  ulectrometsr  is  huiig, 
tke  needle  will  at  first,  when  it  ceases  to  oscillate,  rti^l 
somewhere  between  one  and  two  amperes,  but  in  a 
very  few  minutea  the  current  will  fait  till  the  needle 
pointe  exactly  to  one  ampere  if  the  circuit  which 
requiree  testing  is  then  introduced  ;  the  oppoeito  end 
of  the  needle  will  show  instiintly  how  many  ohms,  or 
part  of  an  ohm,  the  resistance  amounts  to.     In  a  similar 


ilMtitft  PaUnt  PiKikvt  iCI*etri»iii<t«r. 

vay  otlier  kinds  of  measurement  are  performed,  and  the 
inveubor  is  prvpuring  other  dials  vanously  graded  wbicih 
are  to  be  placed  over  the  No.  1  dial,  and  for  powerful  cur- 
rents, 20  to  1,000  amperes,  the  instrument  baa  to  be  sus- 
pended by  silk  cords,  one,  two,  bbrao  or  four  feet  below 
the  wire. 

As  a  wiroman's  detector  it  seems  likely  to  dinpLice  for 
ordinar}-  work  the  larger  and  mors  exiiensive  inetrumoitts. 
As  a  pole  detector  it  is,  of  course,  all  that  could  be  wished, 
and  as  an  oducAtional  inetniment  for  studont«  it  will  he 
useful. 

The  aim  of  the  inventor  is,  no  doubt,  chiefly  to  provide 
an  inexpensive  waiatooat-pocket  instrument  for  constant 
use  where  rule  of  thumb  has  hitherto  prevailed.  We  notice 
that  in  his  explanatory  circuhtr  he  wtys,  "  In  common  prac- 
tice, if  you  look  after  ihe  amjwres,  the  volts  will  take  care 
of  themselves."  This  may  mean,  and  it  may  be  tnie,  that 
Toltmetem  are  often  used  when  ammeters  would  bo  more 
serviceable.  We  leave  th^t  for  thow  mo«t  interested  in  iLi 
solution  to  discusa. 


CORRESPONDENCE. 
MORE  LiaUT  ON  ELECTElCnY. 

To  THK  tlKtTOR  OF  THR  KlBp  TBICAL  ENGINHKR. 

Sir, — I  have  just  completed  experimenu  which  provs 
that  a  lorchargo  of  cluctricity  in  pantog  tltrou}(h  the  gla«« 
of  a  Lcydcn  jar  by  conduction  alters  the  attraction  of 
cohesion  of  the  glan,  so  that  when  the  jar  Is  fully  eur^ 


charged  the'attraotion  of  cohesion  of  the  glass  is  then  S50 
timea  gi-eatu'  than  it  was  before  the  sureharging  com- 
menced. 

I  also  Dad  that  the  Hi>ecific  increase  of  the  attraction  of 
coheaion  caused  by  a  surchai^o  of  electricity  variea  accord- 
ing to  the  nature  of  the  subalunce  operated  on,  and  hence 
there  It  now  a  door  opened  for  our  understanding  (ha 
Peltier  effect  and  other  electrical  phenomena  which  have 
hitherto  been  inexplicable. — Voui-s,  etc, 

Jamks  JuiiKbTUK^ 

6,  Merchiaion-park,  Kdiuburgh,  April  2.  IHW. 


PHYSIDLOGICAT,  EFFECTS  OF  CONTINUOUS  AND 
AI.TEKNATING  CURRENTS. 

To  THE  Editor  or  Tim  Elrctrical  Engihebil 

Sir,— Pleaso  allow  mo,  for  my  colloague,  Dr.  ITan-iea,  and 
myself,  to  reply  to  the  letter  of  Prol.  Forbes  which  you 
publiahod  last  week. 

That  there  i*  truth  in  the  statoment  that  the  alternating 
currents  from  a  dynamo  differ  from  those  produced  by  an 
induction  coil  it  would  he  folly  to  deny,  but  the  extent  of 
that  difference  and  its  tfftet  upon  ihe  hwnan  body  h  another 
matter. 

Unfortunately  for  hia  case,  EVof.  Forbes  proves  too 
much.  He  writes;  "The  inatruraent  employed  maaauroa 
the  rfft^ivi  current"  ..."  The  discomfort  moasdres  the 
rnozimum  value  of  the  current "  :  and,  further,  '  Thus  the 
current  which  caused  discomfort  was  probttbl;  SOUi  :i/i  thnoi 
the  ciu'rent  measured." 

If  these  Btatemeiita  be  true,  taking  hb  lowest  estimate  of 
maximum  current,  and  therefore,  according;  to  him,  of  dia- 
am\fmi,  the  alternating  current  which  in  our  experiments 
produced  discomfort  was  17  x  20  =  34  mo.  On  the  other 
hand,  Ptof.  Forbes  appears  to  accept  our  discomfort  tiKuro. 
for  continuous  ccurout — vi2 ,  10  m  a;  but  the  professor 
himself  stated  at  the  me<.»ting  tb»,t  ho  knf^v  be  could  not 
bear  nearly  as  much  alternating  as  continuous  current,  and 
several  other  speakers  confirmed  this. 

As  shown  above,  his  letter  proves  that  tt  takes  vvne  than 
thrff.  lima  at  mach  attematin^  mrrtnt  as  cvritinMfUi  h  Mus^• 
dixain/oii.  In  the  days  of  Euclid  thii  would  have  been 
called  a  rtduciio  ad  abfurdum,  but  in  the  present  day  we 
need  only  adopt  Prof.  Forbos's  own  phraseology,  and  term 
kU  error  a  *'  fallacy." 

In  considering  the  effect  upon  the  body  of  |)0ssibl«  differ- 
ence between  maximum  and  effective  alternating  vurienta, 
wc  have  to  tu-ke  into  account  potential  counteracting  cHecta 
of  increased  rates  of  ^Itertuttioii.  Our  experience,  so  far,  is 
that  the  slower  the  rate  of  alternation,  the  greater  the  dis- 
comfort for  the  same  current  strength.  Our  pe^r  dc-alt 
with  a  hiuher  rale  of  alternation  than  that  commonly  in 
use  in  light  circuits.  It  is,  thorelore,  highly  nrohabic  Lhat 
the  increased  discomfort  which  would  be  produced  by  the 
slower  alternations  of  a  dynamo  circuit  would  more  than 
counterbalance  the  possible  difference  between  effective  and 
maximum  current  due  to  the  use  of  an  indnetion  coil  of 
much  more  rapid  alternation. 

Electricians  generally  show  too  marked  a  tendency  to 
look  upon  the  human  body  as  an  inanimate  conductor  and 
to  apply  to  it  the  same  laws. 

I  need  hardly  reiterate  what  Dr.  Harries  insisted  upon  in 
his  reply  at  the  meeting,  that  the  phygio1oj;ical  conditions 
controlling  tho  rosistance  of  the  ekin  make  alt  the  difference 
in  the  resulte  of  contact. 

Our  paper  deals  exctuaively  (as  we  mentioned  therein) 
with  pbciiomeui  after  oontaet,  and  deUbcrAteiy  oxcludoi 
from  cunaidcrutioD  factors  involved  In  brin>;ing  about  that 
contact. 

We  deaire  to  emphasise  the  difference  between  resistance 
and  sensation,  and  trust  that  in  future  this  important  point 
will  not  be  lost  sight  of. 

As  indicated  at  the  meeting,  we  have  further  investiga- 
tions in  progress,  and  therefore  forbear  fluUril)£  DOV  toon 
fully  into  the  [loints  raised. — Yours,  etc, 

H.  Nkwkan  Latuehcb. 
Institute  of  Medical  Electricity, 
24a,  Regent-street,  W. 
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TO    00BBE8P01TDEHTB. 

AU  X^his  Rutmd.  StCTftarits  and  Mana^ert  of  Companus 
are  invittd  to  /vrniA  notice  of  Meetings,  Issue  of  New 
Skara,  Intt/iilations,  CotUraettt  and  any  inJaTmaivm 
MfMuetet  vUh  EUdrical  Ettyimethnff  tMeh  may  he 
iiJentAny  to  (wr  rtaden.  Inventors  are  infarmtd  that 
mg  otfomt  «/  l&MT  ismtUioM  m&nnf/cd  io  fu  \cHi 
HMJH  Mir  M  mtficfmtfwn. 

jIU  (MMMMuaftOM  inOtndtd  Jot  the  Editor  should  be  addrtsied 
C.  H.  W.  BlGQB.  1S9-1^,  Balieimry  Omrt,  Fleet  Street. 
London,  E.C.  Awmj/mm  wmmmitatieiu  wiil  not  If 
nfftiftd. 


TO    AOyBRTISERB. 

Advtrtistments  should  he  addrtssfd  to  Ike  PubliJteT,  ISQ-l^O, 
Saiitbviy  Ceiai,  Flt^t  Street,  E.C,  and  shoidd  rtoxh  Awt 
ftet  laier  than  noon,  of  Thur^y.  SpvolAl  Teraa  far 
a  tmim  con  he  artangtd  on  af^tiaUioti. 

"flWDATIOHS  TWAHT"  uul  "WANT  PLACES"  Advcrttw- 
mnti  «m  b«  oharfed  ».t  THB£E  WORDS  fee  ONE  PENNY, 
with  a  WMIHUK  ch&rge  of  SIXPENCE. 

TO    BDB8CRIBBB8. 
"The  ElBOTEICAL  EngiNEEB"  can  be  had,  hf  Order,  from 
atuf  Nmotagmt  in  Tovm  or  Cotmtry,  and  at  the  various 
JUheay  Stations;  or  U  can,  ^  yreftrrti,  be  sujiplied 
OnttfivM  liu  Offiu,  on  Ute  foUowinf  term  .— 

i  inenUM  t  montlu 

7nil«d  Kinffdom i*.    id.  ...  6«.  6d, 

ritUn  tlw  Portd  Union    4«.    4d.  ...  8i.  8J. 

Otbu  PUoM 4b.  lOa.  .,,  9>i.  8d. 


11  taonllu. 
liu.  Od. 

17a.  U. 
ISiL  bd. 


(Put  Pnc,  Pftysble  iu  AdraoM.) 


Chapiei,  Pott  Offiee  and  Pottol  Ordas  /or  5iii«ripfen.K 
and  Advertisements  ifunUd  Ik  made  payable  to 
C.  H.  W.  Bioos,  2S9-140,  Saiiibwy  Court,  Fleet 
Street,  London,  and  be  eraaed  "  Union  Bamk" 


BODHD  TOLUMBS. 

PeiU.  1.,  n.,  and  III.,  ntv  mtim,  of  "  Tub  KLicraicu,  Exoi- 
:"  are  now  ready,   aud  aitt  be  l*ad   bovnd  in  bhu  cJ«<A, 
!  Utt*r*dt  priee  St.  Gd.    Snbtoribert  «hi  have  their  oton  eopwf 
''kwHuf  for  St,  ed,,  M-  «aver«  /or  MiwJin^  eoii  U  obteiined,  priet  fa. 

IMPORTANT  NOTiCE. 


We  KMiy  ofcoMonaJIy/oUou  t>u  lead  «f  owr  AvterieaH  Om^mh- 
porariet,  MpeoioUy  *eiun  th*y  point  out  a  toreieeabU  tea^.  They 
an  ttot  hackieard  m  aileint/  their  friend*  to  do  ait  they  can  fvr  the 
wdfare  lif  the  paper.  We  oaJt  our  frictdt  to  rememler  ^u.  A'u 
paper  thtU  i«  fctioie  ever  refxuee  StAteriber*  w  Adteriieen.  Nor 
dti  we;  ill  fact,  we  ineit*  them,  Mitvittg  Ihal  then/ tmU  get  (mU 
vnhte/cT  their  money. 

■Speamni  copiet  of  (Ai  paper  trill  be  at%4  vn  rc^vctt. 


WANTED.   A  WOBD. 

Lord  Bury,  chairmati  of  the  Electric  Traction 
Conipany,  writes  to  the  TivMS  to  say  that  a  word. 
a  verb  to  express  progresfiiou  by  electrical  means,  is 
orgcntly  lequired  for  immediate  asc.  The  Ameri- 
cans have  already  coined  such  a  word,  though  the 
espreBaion  there  used  may  appear  somewhat  flippant 
to  English  ears,  but  then  the  Americans  are  not 
given  to  weighing  proa  and  cons,  for  sis  months 
before  ttdopting  something.  According  to  our 
cousins  across  the  Atlantic  a  steamer  "  steams," 
and,  analogically,  a  motor  "motes."  How  will  this 
word  stiit  Lord  Bury?  His  launches  will  take  half 
an  hour  to  "  mote"  from  Morttake  to  Putney,  or, 
again,  60  miles  a  day  would  be  a  fair  day's  "  moting" 
for  a  smfdi  electric  launch.  We  were  old-fashioned 
enough  to  suggest  "moteth,"  bat  the  more  modem 
disciple  of  Lindley  Murray  says  old  English  is  out  of 
date,  and  that  grammariana  and  word  framere  pro- 
gress with  the  ago,  bo  "  mote"  let  it  be. 

We  are  altogether  averse  to  the  adoption  of  a  word 
coined  from  "ohm"  or  "volt,"  as  suggested  by 
Lord  Bury,  whose  paragraph  on  this  point  we  here 
reproduce.    He  says : 

"  When  names  were  wanted  for  electrical  stan- 
dards of  measurement,  the  patronymics  of  great 
electricians  were  called  into  requisition.  They 
served  the  poipose  well,  and  everyone  now  knows 
what  an  'ampere,'  a  'volt,'  or  an  'ohm'  means. 
How  would  it  do  still  further  to  extend  that  prin- 
ciple and  use  '  to  ohm*  or  '  to  volt'  as  an  equivalent 
for  'to  move  by  electricity'?  For  instance:  'An 
electric  launch  takes  about  half  an  hour  "  to  volt" 
from  Mortlake  to  Putney,"  or,  again,  *60  miles  a  day 
would  be  a  fair  day's  "  ohming"  for  a  small  electric 
launch.'  " 

Perhaps  the  objection  to  "motes"  or  "mote"  will 
be  that  the  word  exists  as  a  substantive,  meaning  a 
small  particle  of  matter.  Similar  objcotionB  may  ba 
taken  to  "  electa  "  or  to  "  circuits,"  though  we  might 
find  many  people  favourable  to  the  latter,  for  it 
savours  of  electricity  and  it  already  is  in  use  as  a 
verb,  meaning  travelling  around. 

The  attempt  to  coin  a  word  sueb  as  Iiord  Bury 
wants,  indicates  once  more  the  idiosyncrasy  of 
Eugliahmen  to  go  straight  at  an  object  without  oir- 
OQtulooution.  We  clip  off  the  ends  of  words  because 
it  is  too  much  trouble  to  say  them,  and,  similarly,  we 
want  one  word  to  express  what  has  hitherto  been 
expressed  only  in  a  round-about  way  by  using  balf-a- 
dozen  words.  The  philologists  may  have  a  fine  time 
of  it,  and  ransack  Anglo-Baxon  as  well  ns  classic 
literature  to  find  a  suitable  word,  which,  alter  all, 
may  not  commend  itself  to  "  'Any  "  and  "  Jack."  the 
driver  and  conductor  of  the  tramcar  or  "  boat."  The 
probability  is  that  "motes"  introduced  by  a  joke, 
and  by  men  who  knew  as  much  about  philology  aa 
Johnson    did    about    electricity,   will  survive,   will 
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gradnaJJy  find  its  way  into  literature,  and  into  the 
new  dictionary. 

Passing  from  tbe  word,  we  may  suggest  to  the 
"electrical  engineer"  another  want,  this  time  a 
"definition."  In  another  part  of  this  issue  Mr. 
Walker  discourses  upon  the  "electrical  engineer" 
and  animadverts  courngeously  against  the  idea  so 
largely  existing,  that  the  better  the  mechanical 
engineer  the  better  the  electrical  engineer.  It  is 
difficult  to  combat  such  an  argument  till  we  are  able 
to  get  an  ezaet  definition  both  of  a  "  mechanical 
engineer  "  and  of  an  "  electrical  engineer."  No  doubt 
the  man  who  knows  cverythiDg  about  electricity,  and 
something,  be  it  little  or  mucb,  about  everything 
else,  will  be  a  giant  amongst  minnows — he  will  be 
the  beau  ideal  of  Brougham's  learned  man  who 
should  know  "  everything  of  something,  and  somc- 
thiugof  everything."  What  is  the  difference  between 
an  "electrician"  and  an  "electrical  engineer"? 
It  seems  to  us  that  Mr.  Walker  combines  tbe  two 
into  one.  As  we  have  had  recently  to  remark 
elsewhere,  a  watchmaker  may  claim  to  be  an  engi- 
neer, but  he  is  not  ordinarily  lecoguised  as  such,  so 
an  electrician  may  claim  to  be  an  "  electrical  eiigi- 
iwer,"  bat  he  is  not  ordinarily  recognised  as  such. 
Few  will  be  found  ready  to  grant  that "  telephonists" 
of  any  shape  or  kind  come  into  tbe  class  engineers. 
Tbe  term  engineer,  if  it  impUes  anything  to  the 
ordinary  mind,  implies  someone  who  has  to  handle 
comparatively  big  masses  of  material,  whether  that 
material  be  iron  or  whether  it  he  dirt.  There  is  no 
objection  to  admit  that  an  electric  light  engineer 
may  have  his  eyes  somewhat  opened  in  regard  to 
earth  connection  by  a  study  of  telegraphy  or  tele- 
phony, but  he  will  certainly  have  them  opened 
much  wider  by  a  study  of  "earths"  in  comiection 
with  dynamos.  The  men  in  Sheffield,  Birmingham, 
Swansea,  etc.,  who  are  daily  engaged  in  electro- 
depositioa  may  be  electro-chemisis,  they  are  hardly 
eleoteical  engineers.  We  think  the  latter  title 
should  be  restricted  to  those  engaged  in  manipolat- 
ing  and  designing  the  heavy  materials  and  large 
mauee  osed  in  constructing  and  apph*ing  electrical 
apparatus.  "Electrician"  baa  perhaps  a  wider 
significance  than  "electrical  engineer,"  and  may  in^ 
elude  the  latter.  We  hold  strongly  to  tbe  view  that 
no  electrical  engineer  is  worth  his  salt  unless  he 
is  a  good  mecbaoioal  engineer.  Wlietber  this 
view  is  corrcot  or  not,  it  is  onmistakeable  that 
the  wonderful  progress  made  during  the  past 
ten  or  fifteen  years  is  almost  entirely  due  to 
the  mechanical  engineer.  He  initiated  almost  every 
advance,  and  then  the  electrician  stepped  in  and 
told  him  why  he  was  right,  patted  him  on  the  back, 
and  said  "  It  is  good."  Let  Mr.  Walker  look  round, 
let  others  look  round,  and  note  where  the  improve- 
ments come  from.  We  quite  agree  that  the 
eleclrioal  engineer  cannot  know  too  much,  but  if  be 


waits  to  get  information  instead  of  working  to  make 
a  thing  go,  ho  will  not  get  far  forward.  Whea 
Hughes  started  on  his  printing  instrument,  he 
brought  his  mechanical  skill  to  solve  the  problem. 
^^'hen  Gramme  look  up  the  dynamo  it  was  aa  a 
mechanical  engineer,  not  as  an  electrician.  Bell, 
after  Keiss,  certainly  gave  na  the  receiver  of  the 
telephone,  though  it  was  Hughes  that  made  tele- 
phony commercially  practical,  though  we  hardly 
think  either  Bell  or  Hughes  would  look  upon  this  as 
an  engiDMriug  problem.  The  hydraulic  engineer 
who  knows  all  about  the  theory  of  fluids,  and  knows 
httle  about,  say,  cemeuts.  will  uot  stand  in  tbe 
advanced  ranks  of  the  profession.  Just  so  the 
electrical  engineer  must  be  an  engineer  first,  and  an 
electrician  after.  We  leave  these  two  qaestiona 
almost  as  we  found  them,  and  say  we  want  Imth  a 
"  word  "  to  satisfy  Lord  Bury,  and  a  definition  to 
satisfy  critics. 


I 


THE   NEW  WESTINGHODSE  ARC   SYSTEM.* 


It  hat  been  known  for  a  coamdeTftble  time  that  the  West- 
inghooM  Company  has  been  olaborotini;  a  riew  sv'slom  of 
low-tanrion  ktc  lighting,  and  quite  recently  it  baa  been 
advortiwed  ezterutively,  and  put  into  practical  uae  on  aomo- 
thing  rather  more  thun  uii  exjicriiueiital  acale. 

We  ar«  enabled  this  week  to  give  our  ro*der*  lome 
importAnt  details  eoneerning  the  operatioii  of  thia  very 
interesting  system,  bagether  with  cuts  oC  the  apparatus 
uae<l. 

The  principle  used  i«  rather  a  departure  in  the  way  of 
arc  li};hting.  A  series  of  transformers  is  distributed  uoog 
tbe  tine  of  ifae  prinary  circuit,  and  tbe  ant  Umpe  are 
operated  fiom  tbe  taoonur^eoiltofthstetraDsfomien.  The 
series  tnuiaformer  is  especially  tdapted  to  working  an  arc 
system  in  very  miich  the  same  way  that  tnuisinrmsrs  in 
parallel  are  so  sdmir.ibly  siiilec)  to  the  needs  of  incandes- 
cent ligbtiDg.  The  oonditiofts  of  series  transforraara  are 
very  favounUe  to  steadineas  of  li};bt  from  the  fact  that  a 
large  change  in  the  reaistanca  of  tbo  Bccoodary  circuit  pro- 
duooe  roUlivcly  bat  a  Rtnall  change  in  the  curi-ont  and 
KM.F.  of  the  secondary,  conseqiientiy  soiaU  variations  in 
tbe  resistance  of  the  arc,  and  small  irreguWities  of  feed, 
will  |irodace  a  conparatively  slight  effect  upon  the 
energy  supplied  to  the  lamp.  This  greatly  tends  to  steadi- 
ness and  regularity  of  the  light.  Even  if  the  secondary 
were  short-circuited,  no  serious  results  would  be  likely  to 
follow  by  reaaoQ  of  the  pro|)enies  of  tbe  series  transformer 
just  referred  to.  With  il  dynamo  properly  self-reenlstinK, 
and  this  arrangement  of  series  transformers,  the  light 
obtained  should  be,  as  it  is,  steady  and  efficient.  Innsmuch 
as  each  arc  lamp  is  operated  from  the  secondary  coil  of  a 
trantformer,  the  dangerous  feature  of  tbe  arc  circuit  is  in 
a  great  measnr*  rODBOved,  since  unten  tbe  primary  cur- 
rent should  break  tbroucb  into  the  seoond&rj',  an  accidcat 
which  ezperienca  has  nhown  is  very  unlikely  to  happen, 
no  more  than  fiO  volu  K.M.F.  is  at  aiiy  time  in  the  lamp 
circuit,  consequently  an  arc  lamp  operated  on  this  system  can 
(except  for  tbe  daneer  of  burning  one's  Sngors  bo  handled 
as  safely  as  an  orainary  incandescent  lamp,  and  as  the 
trannformors  can  he,  ana  are,  placed  OQtAide  the  buildings 
Ihoy  supply,  there  is  no  noceasiLy  for  Mhigli-tonsion  current 
ever  entering  the  walls  of  the  building. 

It  should  further  be  noted  that  not  only  does  the  alter- 
natiog  arc  system  poMau  these  adranUges,  but  it  should 
be  a  veiy  efficient  metbod  of  distribution,  for,  as  is  well 
knovn,  the  modern  trunaformor  is  oxeeodingly  efficient 
when  operated  at  ite  full  load,  and  ioaemuch  as  taeee  seriss 
transformers  are  so  operated,  being  from  the  nature    of 

*  AUuwt«a  ffooi  Um  a^elrieiU  fr«ft4, 


* 


THE  ELECTRICAL  ENGINEER.  APRIL  11/ 


things  tnd  (mm  tha  va.riatioQ4  in  load  which  can  tiid  do 
injure  the  ot£cieticy  of  t^nsfonnen  tn  a  parallol  svstoia  <A 
distribution,  ihe  lose  in  t  he  transformation  shonM  bo  very 
small,  in  fact,  it  oucht  not  to  exceed  5  or  6  p«r  cent., 
altbougt)  no  tuithontative  Hgur«it  concorQing  theeo  nn 
trHn&formors  bavo  as  yet  been  mitilo  |)ubljc. 

The  dynamo  nited  in  thin  new  Hystem  of  lighting;  Teaembles 
ia  Appe&r»neo  the  ordinary  well-known  We!ttinf;hoiiite 
incandescent  machine,  it«  mc<:faaDicaJ  fcuturite  butug  <iuito 
tbe  tame.  The  machine  is  reported  os  twing  extniortli- 
narily  well  ref^ulated,  fpvin^  a  eurrent  very  nearly  eonHaiit 
Uirougb  an  unonnoiu  range  of  K,M.f. 

One  machine  is  at  present  niniiiug  in  New  York  supply- 
ing 135  arc  lamps  scattered  ulonf*  the  Bowery.  Two  other 
ctrcmte  of  the  *&qic  size  are  euon  to  be  added,  as  even  in 
this  Kmi'oxperimcntikl  stage  the  lamp  seems  to  be  tstjciinng 
a  considerate  popularity. 

The  hmpe  tn  2,000  c.p.,  using  a  current  of  10  amiwrcs, 
and  having  between  their  terminals  u  [fotential  diiferonce 
of  about  ^0  vo]{*.  Tbe  prtmu,ry  curi-ent  oii  the  liiio  ie  n 
little  over  30  amperes,  so  that  the  transfoimer  resemblos 
an  ordinary  industion  coil,  in  that  it  increases  tbe  ten 
aion  aod  diminishes  the  current.     As  will  be  seen  from 


*iMi(!|||PP'^'^ 


:«■■.** 


Mf 


VlQ.  I. 

theM  figures,  the  fall  of  [wtontial  on  the  primary  circuit  in 
each  tninsfornior  is  botwocn  10  and  17  volts,  coiMtet|ucntly 
the  dynamo  oi>eratfiii  at  about  2,000  volts  when  supplyin^^ 
the  full  load.  It  is  obvioue  that  this  armngeireoi  makea 
it  possible  to  supply  far  moru  lam[M  on  a  lingle  iiircuit 
tiian  has  been  found  to  !•«  ^uoil  practice  with  the  uitlinary 
arc  ayatem. 

Tbu  lamp,  as  wilt  be  seen  from  Vif^.  I,  which  shows  ila 
mucfaimism.  is  pr<tctirally  the  same  as  tbe  ordinary  Wo^t, 
tnj^buuitu  lamp,  hitving,  huwover,  laminated  cureK  in  its 
magnets  ill  order  to  avoid  excessive  heatinc.  Tbe 
mechanism  is  clearly  shown  in  the  ciiL  It  should  be  noted 
that  almost  any  aru  lamp  can  be  used  on  this  circuit,  but  a 
special  windjuf^  in  necessary  to  secure  rcf^ular  feed. 

It  has  boon  found  btut  to  employ  on  thia  circuit  a  rate  of 
alternation  decidedly  lesa  lh.in  that  u^ed  for  the  incaQde»- 
cent  system,  the  actual  rate  being  very  nearly  one-half 
that  of  tbe  incandescent  mucbino.  Tbi*  renders  the  problem 
of  arran^ng  tbe  feeding  mechanism  of  the  lamps  much 
simpler,  and  reduces  the  neating  to  wiUiiii  vary  reasonable 
limite. 

Uoth  flat  and  round  carbons  have  boon  uwd  in  tbote  new 


lamps,  the  flat  earbou  being  employed  to  give  a  loaf; 
period  of  bumiog.  They  are  2lin.  wide,  tuually  )ia- 
thick,  and  a  little  over  8in.  in  length,  two  of  these  carbans 
being  placed  in  each  lamp,  instaM  of  one  long  and  one 
shoit  carbon,  v*  in  the  ordinary  systems.  These  carbona 
arc  reported  as  giving  14  hours'  continuous  burning. 

Besides  the  flat  carbons,  many  ordinary  round  carboos 
hin.  in  diameter  and  ttin.  or  9in.  long  are  nseil.  Tbese  are 
reported  as  giving  a  light  of  about  13  hours,  a  period  long 
unungh  to  render  doubte-carlxin  lamps  i^uite  unnocossary 
for  allnight  lighting. 

The  indoor  lamp  ia  ordinarily  completely  encased  ia  a 
spherical  globe  of  oinl  glass,  and  is  principally  remarkable 
for  its  comiKictneiiS,  it  being  but  a  little  over  2}fL  in  lengtli. 
In  tbe  cut  the  globe  is  shown  broken  away  so  as  U>  dit^y 
the  carbon  buldci's  and  carbons  vrjtliin.  The  partioulK' 
lamp  sketxibed  was,  as  will  bo  soen,  trimmed  with  flat  car- 
bons. It  should  be  noted  that  when  trimmed  with  round 
carbons  these  altemattng-curront  lamps  give  a  dtstribtitjon 
of  light  (juite  diflerenl  from  that  obtained  with  continuous- 
ciurent  lamps,  for  the  reason  that  tbe  alternating  curronie 
prevent  tbe  formation  of  the  crater,  which  in  nuuiy  caaea 
interferes  with  tbe  free  distribution  of  light. 

In  avtttal  practice  the  lam^us  seem  to  give  a  dear, 
brilliant  light,  quite  indistinguisaable  from  that  of  any 
other  good  3,000-c.p.  arc  light. 

As  will  bo  seen  above,  tbe  consumption  of  carbons  is 
reported  m  being  much  leas  than  with  tbe  continuous- 
current  lamps.  The  fact  soeraii  to  be  well  attested. 
Tha  reason  for  it  will  be  an  inlerosting  subject  for  investi- 
gation, 

The  tmnsformer  used  in  this  system  baa  nothing  remark- 
able about  its  apfieamnce,  and  its  construction  difTen  from 
that  of  the  ordinary  Wcetingboiisc  transformer  principally 
iri  being  arnmgcd  to  incrcaao  the  voltago  and  diminish  the 
current,  instead  of  tbe  reverse.  Special  pains  have  been 
taken,  faowever,  in  tbe  insulation  of  the  converters.  A  eeriee 
of  tests  miwle  fur  the  Unitod  States  Illuminating  Company 
showed  that  the  insulation  from  [irimary  coil  to  box  of  tho 
eonvertai'  averaged  between  30,000  and  40,000  megohms, 
and  the  insulation  fi'om  secondary  to  box  was  neai'ly  as 
great.  These  tests  wore  made  tu  eu»un!  couipliaiicu  with 
the  onderwritora'  rule?  for  inBuLitiun,  and  consmjuuntly  the 
insulation  from  primary  to  secondary  was  not  given,  but 
the  roflult  rojiorted  was  sutlicieiit  to  indicate  that  it  should 
be  extremely  good. 


ELECTRIC  LIGHTING  PROJECTS  IN  FRANKFORT- 
ON-THE-MAIN. 


Some  lime  last  year  a  technical  commtsaion,  consisting 
of  Prof,  Galileo  Ferraris,  of  Turin  ;  Mr.  W".  H.  Lindley, 
raunici|>sl  architect  of  rraiikfort;  Dr.  Kittler,  professor  of 
the  UainiaUidt  Uigh  School;  Mr.  F.  Upj«iiborn,  director 
erf  the  Kxperiroental  Etectrotechnical  Station  at  Munich; 
and  Dr.  H.  F.  Weber,  professor  at  the  Zurich  I'olyteubnfo 
School,  was  appointed  by  tbe  Municipality  of  Frankfort  to 
draw  up  a  rcjmrt  regarding  tbe  introducttoD  of  the  electric 
light  into  that  town.  The  commiuiionerK  were  to  conxider 
the  postible  dangers,  tbe  vtiluo  of  the  competing  system*, 
and  to  exiimirte  ifac  plant  prnpoeod  to  bo  used  by  the  com- 
jrttiug  firms.  Tbe  comraniea  concerned  in  the  vanous 
pr^'jecu  were — Cans  and  Co.,  of  Bud»i-Po»th  ;  the  Helioa 
OompJiiy,  of  P<bre':£eld,  Cologne;  MtiUcr  and  Kinbock,  of 
liageii,  WentEihalia;  Scbnckcrt  and  Co.,  of  Nurnbcrg; 
and  Siomeni;  and  ffalsko,  of  Rerlin.  Several  series  o(  trials 
were  made  with  the  machinery  submitted  by  these  firms, 
and  the  results  of  which  we  shall  shortly  i-epcxxlucc. 

In  the  preliminary  report  of  the  cummisiiiunciB  answers 
wfro  given  to  12  questions  which  had  been  placed  before 
tbcm  by  the  Klectric  [.ighting  Committee  of  the  Town 
Council.  The  first  (question  related  to  the  comparatiire 
clanger*  of  alternating  and  continuous  currents,  It  was 
decided  that  with  proper  constniction  and  management  of 
the  machinca  and  apjiaratus  all  dangen  to  workmen  would 
be  avoided  in  both  systems,  and  that  in  case  of  im]>roL>er 
treatment  of  the  machines  and  mains  tho  efloct  of  2,600 
volts  pressure  might  prove  fatal  eithor  with  the  alternating 
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or  tha  oontinuoiu  current  Witii  dinx:t«uiT«nt  trwu- 
formers  the  paasage  of  tbe  bigb-tentton  «atrent  into 
tbe  Hoondftry  coil  of  the  transformer  would  be  impot 
siblo,  owing  to  the  separation  of  the  mooikuuj 
from  tbe  prim&rv  coiL  I(  altdmKtin^-current  tniuformers 
w«re  nud,  the  dan^eni  for  consumers  vrould  be  lo  uaall 
tliat  they  need  not  be  practicklly  considered,  prorided  ib»t 
proper  mealstion  and  i  sufficient  distance  between  the 
Koondary  coils  and  the  other  partx  of  the  tmncformer  were 
BuinUued.  The  fivo-lcad  Eystom  of  from  440  to  500  volU 
proposed  l»j'  Siemens  and  TIaLike  would  not  be  more  dan- 
geroua  than  other  nystflmn  if  carried  out  in  an  efficient  man- 
ner. In  dealing  with  tbo  second  question  regarding  alter- 
nation-current motors,  the  commiaiionert  concluded  that 
the  efficiency  of  tjieaawu  only  slightly  loss  than  that  of 
oonatant current  motors;  that  they  do  not  start  auto- 
matically, but  require  a  second  manipulation,  although 
this  is  not  considered  a  disadvanta^ ;  that  there  i> 
produced  on  starting  a  lot  of  sparldng  at  tbe 
unubee  and  commutator  until  the  speed  bscomus 
normal;  that  the  alternating- current  motor  is  more 
noisy  in  working  and  would,  tliAKiforo,  in  tbe  oMd  of  lar^e 
motors.  Le  tinauitaUe  tiu-  use  in  inbalnted  houses  ;  that  it 
is  synchrooouB  with  the  primary  machine;  that  tJie  altar- 


rooms,  to  that  of  the  continuout-carrent  lamp  as  1  : 1-23, 
or  OS  4  :  5 ;  and  that  in  the  oi^en  air  for  an  ei)ual 
expenditure  of  enorf^  the  brilltaQcy  of  tho  two  lights 
is  as  3 :  4.  It  was  therefore  concluded  that  for  an 
equal  consumption  of  energy,  tbe  efficiency  of  the  alter* 
D&ting-curront  arc  lamp  is  20  per  cent,  loss  indoors.  «od 
25  per  cent,  less  in  tJic  open  ;  whilst  the  cost  of  the  light 
is  3  par  cent  more  than  that  of  the  continuous-current  art 
lamp,  owing  to  the  greater  eonsumptiOD  of  earbona.  Witb 
re^rd  to  tho  Bfth  question,  dealing  with  meters  for  both 
alternating  and  continuous  currenU,  it  was  decided  that  the 
former  kirk<I  were  not  inferior  to  those  of  tho  latter  typo. 

In  reply  to  tbo  next  question,  rotating  to  cont-inuatis- 
current  transformera,  tbe  comnituioners  deprecated  the 
use  of  thesfl  where  the  primary  and  secondary  eoili 
wero  arranged  on  tho  same  armature,  but  they  did  not  see 
any  reason  for  aaanming  that  a  continuouxnrrent  con- 
rerter  in  which  the  coils  were  arranged  on  separate  rings 
would  not  be  safe  and  trustworthy,  As,  however,  no  such 
apparatus  had  been  advanced,  details  of  tbo  cost  could  not 
be  given.  It  was,  however,  considered  that  it  would  be 
of  a  more  complicated  chanctet  than  an  alternating-current 
transformor.  Tbe  cooiiaDons-oorroat  convert«r  shown  by 
Scbuckert  was  13  per  cent  less  efficient  than  those  of  the 
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natin^  motor  on  being  gradually  overloaded  would  reach  an 
effective  duty  of  GO  per  cent,  above  tbe  normal  load,  when 
it  would  cCAse  its  synchronous  movement  and  come  to  a 
stand  ;  that  the  sudtlon  unloading  of  the  motor  from  ite 
maximum  to  nothing  efFects  no  change  in  its  course  ;  that 
it  cm  be  uaed  f()r  working  tramcara  by  tho  addition  of 
intermediate  mechanical  appliancoa. 

Coricerniiiij  Lbe  third  quMtion  of  altemaiing-current 
traoafonuers,  it  was  found  toat  the  efficiency  of  Uanx's  trans- 
formers was.  whenfully  loaded,  from  95  to  96  per  cent;  wbon 
half  loaded,  from  S3  to  94  per  cent;  qiinrtor  load,  90  ;  one- 
eighth  load,  00  to  83  percent.;  and  below  this  the  eRiciency 
d«crwsed  as  the  loud  diminished.  Those  tmnBformers 
should  be  worked  to  their  beat  ofBcioncy,  and  in  order  to 
do  this  when  tho  consumption  of  current  is  least  tbere 
should  be  provided  an  antomatie  arrangement  for  inserting 
and  withdrawing  each  transformor  from  the  circuit.  The 
transformers  would  thereforo  be  arranged  in  groups  in  such 
a  manner  that  each  converter  would  always  work  at  full 
load,  and  the  oommiseionors  conclude  that  the  automatic 
appsratus  provided  for  Ibis  purpose  by  Messrs.  Ganis  was 
very  cuilanle.  Arc  tamiM  were  treated  of  in  tho  fourth 
question.  It  was  found  that  the  average  special  illumi- 
natioD  of  the  altemating-curront  ai'c  lamp  was,  in  cloeed 


opposite  iypa.  Tbe  sevtatb  questtOD  concenung  accumu- 
lators elicited  a  variety  of  opinions,  two  of  tho  cuni' 
miesioners  pronouncing  for  their  uae^  two  af^ioat,  and  one 
neutral 

Tbe  next  question  referrod  to  the  fivo-Iead  system 
of  Siemens  and  Halfike,  which  was  considered  as  compl^ 
catod,  and  tho  mnltt plication  of  cables  and  junctions  would 
incrooso  the  possibility  of  dangen  and  accidents.  In 
response  to  the  ninth  question  as  to  tbe  supply  of  current  for 
electro  chemical  purposes,  it  was  decided  that  the 
consumption  in  Frankfort  would  be  very  small,  and  that 
It  would  he  better  to  generate  tbe  current  in  tbe 
works  than  obtain  it  from  a  central  station.  The 
tenth  point  was  as  to  what  further  remarks  tho  various 
documents  and  projecte  and  observations  made  during  tbe 
experiments  gave  rise.  The  principal  consideration  was 
the  appUcahiuty  of  electricity  for  traction  purpoeoa.  It 
was  coiicluded  as  immaterial  whether  the  altornating  or  tho 
continuous  current  were  employed,  but  that  in  either  case 
the  motive  power  and  mains  should  be  kept  diatinct  from 
ihoee  for  lighting  purpoeea.  Tho  last  two  questions  dealt 
with  the  syatem  to  be  adopted  for  Frankfort,  luit  owing  to 
certain  details  from  the  firms  interdtted  not  being  forth* 
coming,  no  deoinoD  in  tho  matter  could  bo  givaa. 


294              THE  ELECTRICAL  ENGINEER.  i^PRIL  11,  1890.     ^^^^^M 

riBST  SSRIES  or  TK8T8.                                                                                                ^^^H 
2&  a.r.  O&KS  ALiUMATDio-CirK&sKT  Uuioi.    Frt*  aiatmtng  aitd  Dtynt  ^  ^fidmejf.                                        ^^^^H 

Ko. 

tMt, 
1 

UntoT. 

ThinI  nMhina. 

BMItltC 

Snurka.                         ,^^^^| 

So  erg;  coiuutned, 

Eueigj  doliroreiL 

IjOSCI. 

Effloieno/  of  motor. 

DegTM 

OB 

wait 

H*t«r, 

8 

138;0 
1M,0 
1»K0 

w«tu. 

Tolta. 

AuipOTM. 

W»tt4. 

6 

18400 

in  iho 

arnw- 
tan. 

la 
■hunt 
citctiit 

8 

370 

Other 
loMM. 

WatU. 

HP. 

Far 
cent- 
ag«af 
dagTM 
ofaffl- 
eienoj. 

3 

28  700 
(30,8  U.P.) 

4 
66,3 

88,4 
08.1 
68.3 
60.3 

6 
188,0 

188,0 
187.0 
187,6 
187,0 

7 
£30 

9 
700 

10 
20000 

U 

27,a 

12 

88,1 

^1 
HUrtiaf;  required,  30  aAMtuli.     RmUtUM  In          ^^H 

RhnntcireQitBaO'l'f6«a6-t  ohaai.             ^^^^H 

157,8 

98,32 

L87,4 

• 

166,0 
1M,6 

S&fiOO 

(M,6  fl.P.] 

103.3 
103,4 
103,0 
103,4 

108.0 
198,5 
199,0 
199,0 

20660 

60O 

460 

700 

22420 

30,6 

87,6 

Batuteaca  in   ahQut=aO-l  +  S=83-l   gl>iiu.         ^| 
Thiri  maoUna  lid  20Mri«a=106  luopa.              ^H 

198.8 
diff.  1 1,0 

IW,6 

103,4 

IM.B 

• 

110,6 

iia,6 

11S,S 

19  500 
(2b.6  U.f>.> 

101,0 
100.5 
100,6 
101,0 

156,0 
156,0 
166,0 
166.0 

15580 

360 

370 

700 

17010 

23,2 

87.3 

lUauUiwt    ia  ■ltniit=20'l -1-7=27-1    ohma.           ^H 
Third   machiiM  anoTgiaed    16  B«rie8st66         ^^M 
lUQpa.                                                                      ^H 

156,25 
Jill -0.65 

iia,fi 

100,76 

164,60 

•1 

87,0 
87.0 
87,0 

waso 

(19.5  H.r.) 

88,8 
88.0 
00,1 
8S.3 

113.6 
112^6 
1L2.S 
11^0 

lOffV) 

180 

330 

700 

12 140 

16,5 

85,2 

EaaUtanee  In   ibQat=20'l-i-9=2g-l  ohma.  ^^^^| 
Third  Barcbine  fed  12  Mri«a=116  lunpa.       ^^^^H 

118,7 
dlBl  - 1.4 

87.0 

S8.2 

111.3 

' 

6a,o 

68,0 
68,0 

101.4 
102.0 
101.6 
101.8 

80,0 
80.0 
80.0 
80.0 

7730 

95 

326 

700 

8650 

14.1 

79.0 

RasUUnca  id  ahunta20'l-f  12=321  ohra*.          ^H 
Third  machina  fed  8  a(triMs76  lampa.                  ^^1 

80,0 
diff.  -  4.0 

11800 
(1&.2B.P.> 

60.0 

101.7 

76.0 

( 

48,0 
4%0 

7000 

(10,7  a.  1',) 

lOl.S 
108.0 
101.6 
102,0 

44.fi 
44,0 
44,6 
44,0 

4200 

8S 

206 

700 

6220 

7.1 

66,0 

BeaialAooa  in  ahiiiit=20'l -i-l6=3&'l  afama.           ^H 
TMrd    ii:i«;.'hin«     eaergiaed    5    Mi)«a=46           ^^M 

44.25 
•lilT.-3.00 

46,0 

101,76 

41,25 

« 

2310 
92,0 

2%0 

Sfift) 
(4,9  H.P.) 

103,5 
I03.S 
104,0 

104.0 

0 
0 
0 
0 

200 

TOO 

MC 

1.36 

27.6 

Third    machlnD  frie,   but  >ttU    ta^uolised,           ^^| 
BeaiitaOM  In  ahuiit-20'l-f  17-37*1  ohm*           ^H 

aao 

103.75 

... 

,  li 

17.0 
17,0 

2,800 
{3,8  H.P.) 

... 

>.' 

... 

360 

560 

0.40 

12.6 

Tne  nmoiag— that   la,  third  machine  niii          ^^M 
GOt^olattj,  tfut  uot  eioitod.                                     ^^M 

17,0 

uo 

18,0 

1070 
(2,7  HJ*.) 

1, 

■11 

■•1 

■  •• 

... 

»•• 

Bait  throwD  off.   Ruu  of  thenohirsLaBeoa.      ^^^H 

1 

L 

1^ 

^ 

^^ 

^ 

^ 

^ 

^1 

1^ 

^^ 

1^ 

■ 

TfiE  ELECTRICAL  ENGINEER.  APRIL  U.  1890. 


Thk  Tksts. 

The  taaU  ol  the  machines  and  appanuus  provided  by 
the  competing  firms  were  conducted  by  the  commiMionera 
in  the  preceaee  of  tbo  rvproecntutivoa  uf  those  ititerosted, 
and  took  plac«  in  a  provisiona]  labomtory  erected  by  the 
municipal  architect  cloee  to  the  river.  The  observations 
were  made  and  nuted  by  tUe  6re  members  ot  the  commift- 
eion,  and  were  immMliately  written  dowa  Before  each 
trial  commenced  the  method  to  bo  adopted  waa  eoRsidflrad, 
and  sugeestioiis  from  the  reprwetitatives  rooeiveil,  these 
being  as  tar  an  po«t«ibt«  adhered  to.  Tlie  notes  nude  were 
eoUocted  by  m\:  Lindley  and  then  signed  by  the  other 
nembers,  the  results  of  the  cilcuUtions  being  fully  ex- 
panded and  presente!.!  lo  ihe  commi«sion  a.1  their  meeting 
on  Pabnuuy  2,  when  approval  to  the  report  was  given. 

At  the  outset  a  comparison  of  the  measurine  instruments 
to  be  used  was  made.     The  results  were  as  follows  : 


HvaiiMl'i  No. 

Toltmoter. 

lW-6 

lW-6 

lW-8 


Huntmrs  No.  2 

TDltmein. 

LN-S 

100-5 

100-5 


109-5 


in 


I         It  will  be  seen  that  the  diirerance 
I    about  ,\r  por  eent. 

I  amnpBnpDR  »/  tit*  fkim  tVaUfntUn. 

B  Amni«t«r.  Oknlev  Toltmcter  Ko.  1. 

^^  lOVI  105-6 

^B  10«3  106« 


mrage  lOftfl 


CMdcw 
ntuntter. 
.......        109T 

loo-e 

108-5 
the  above  \n  only 


1046 


lOS-S 


W»ttiaot«r. 
101  0°  (f) 
101 -0  \\) 
101 -0    (r) 


AraiKCS  10-96  ll)6«7 

Therefore  the  introduced  effect:  10-96  x  lOG-57  =  l,ie« 
watts.  The  resistance  in  the  shunt  coil :  1,348  ohms  at 
ITdeif.  C.  Hie  constant  of  the  WAttmet«ra  in  this  condi- 
fa'on  is  0-00857.  and,  according  to  Mr.  BUthy.  0-OOS31.  tho< 
difference  being  about  3  per  cenL 

Cwiymriwn  ^  Hit  VeUmtlcn  teilh  Prof.  KUtUr't  Tmtum  Oalvanv- 
m^er  N^a.  1.766. 
VoJtmcCiT  (1)  roltraMer  (2)        Cwdeir  voltmeter  (1) 

109-5  109^  1093 

lOM  109-3  100-5 

lAM  100-3  109-3 

tO»-S  109-S  109-S 


Avenftc  109-S  109^        109-4 

With  the  tomoD  galvanometer,  No.  1,766,  of  Siemens 
and  Halskfl,  the  figured  am  lUO  Gd^.,  100-fldeg.,  lOU'Gdeg.. 
and  100-6dog.,or  an  average  of  lOOOdeg.  The  constant  of 
the  tonton  g'ilviinoractor,  iiccordtng  to  Prof.  Kittlar, 
-l"(W6.  This  gives  =109-1  volte.  All  four  instnimenta 
thm  a^roe  up  to  a  small  fraction  of  1  per  cent.  After  this 
compaiiaon,  as  the  differences  within  tne  limiu  of  defocu 
Uy  ui  the  test«,  the  apparatus  were  oonsidorod  as  accurate. 

£XPLXNATIONS  OF  TUH    SkRIES    *>V   Tkkts  NitS,  1  tO  5,  AS 
SHOWN  IN  -IHK  AfW>MrASYIXG  TABUM. 

The  alternating  current  for  the  trials  was  fumisbod  by 
a  I0-po1«  Qans  alleniator  of  the  typo  A  S,  No.  l.OSO, 
giving  50,000  watU  at  2,000  votU  at  the  terminals.  This 
alternator  was  driven  by  a  stationary  locomotive  boiler  and 
engine  of  50  normal  h. p.,  made  by  K.  Wolf,  of  Buckau* 
Magdeburg,  the  engine  also  actuating  the  D  1,  No. 
l,0St,  exciting  dynamo.  The  engine  at  120  revolutions 
would  drive  the  alternator  at  500  turntt,  thiu  causing  the 
latter  to  have  a  period  of  .'),000  alternations  per  minute, 
bnt  at  the  trials  it  averaged  lem  than  1 19  revolutions,  su 
that  the  alternations  were  only  4,940.  The  A  3,  Xo.  l.Otll. 
23  h.]!.  (lanEaltomatingciirrent  motor  waa  excited  through 
translomien  by  a  25-volt  converted  low-tension  current. 

isnwDUCKD  Erracr. 

The  intnyliicod  effect  was  meafitired  througfa  a  wattmeter 
whose  consunt  for  the  thin  winding  was  000831,  and  for 
tbo  thick  winding  0-0:267  nt  17deg.  C.  The  motor 
waa  loaded  through  bolting  by  a  D  4,  Xo.  1,108,  constant- 
current  dyniuno  by  Gam,  and  the  current  was  used  to  feed 
a  lamp  battery  comprising  200  glow  lamps  each  of  32 
nominal  c.p.,  and  which  could  be  inserted  or  withdrawn  in 
sorios  of  10  huQiM.  Each  lamp  corroajionded  to  about  100 
watts  at  100  volts  presBiire-  \ 


EFFicnmcT  Fttrkibhkd. 

The  delivered  efficicncv  was  measured  through  a  No.  2,397 
Hummel  ammeter  and  liy  a  voltmeter  The  difleronce  in 
the  readings  of  the  Hummel  ammeter,  as  compared  with  a 
normal  ammeter,  is  shown  in  the  following  table : 

Kminal  ammeter 15      S8         41 

B«sdiiiKor  BiUBBisl's  ammeter  ..      16      S9-5      44 
DillBrwiw  -1      -  1-5     -3 

Sa  71-5  86-S  91-6  116  14^  1705  185 
65  76  86  91  UB  143  173  194 
-5    -4-S    -a-6    +05    -a      0    -1-6    +1 

Lossics  IN  THK  Tiimi)  MAcniKK. 

The  degree  of  el&ciency  of  the  third  machine  waa 
estimated  by  Mr.  Blrtthy  at  91  per  cent,  and  thia  degree 
was  conaidered  in  the  |)reliminary  not^  In  the  final 
calcHlation-t  the  loeses  in  the  tliira  machine  were  aottled 
as  follows :  (a)  llie  los*  of  efficiency  in  the  armature  waa 
reckoned  on  the  Umts  of  the  resistance  at  0'01&  ohm; 
(5)  the  loss  of  etlicioncy  in  the  shunt  coils  on  the  baaia 
of  the  resistance  at  20-1*  ohms,  and  by  adding  the  tnMrted 
regulating  reaistitnco  for  the  time  being. 

(i?)  The  Btlicieiicy  losses  in  the  iron  core  and  thnxigh  bear- 
ings and  air  friction  were  taken— 

At  100  votts  pressure  at  ^h«  tenainalt  of  the 

third  machine  as    700  watU 

At  110  volt*  „  „  „  M    750     „ 

At  120  rolu  .,  „  „  aa    aOO    M 

and  of  this  360  watt*  are  taken  as  bearings  and  air  friction. 

Los.s  o¥  Ekkjch;.nct  THKontm  I>r[>-i.\(;  by  Beltixo. 

This  loKs  in  the  trials  ih  and  li  comes  ont  at  2,800 - 
350- 1,970=480  wntU.  Accepting  that  30  walU  of  this 
corresjKjnd  to  the  lose  by  extra  friction  in  the  bearings  ol 
the  motor,  the  efficiency  lose  by  belting,  including  the  extra 
losi  due  to  friction  in  the  beiiringB  of  the  third  machine, 
amounts  to  400  watte  =^0-6  h.p.  This  loss  baa  been 
ncgloctod,  so  that  in  columns  10  to  1 3  bho  stated  cIToctive 
perform ancQ  of  the  motor  is  that  which  was  exercised  on 
the  belt  pulley  of  the  third  machine. 

Tmru)  Skiuks  oy  TsSTa. 

a."*  H.P.  GANJ!  Al.TKRSA'nNOj:JURaKNT  MoTOR— ai((4tol 
L'nioatUng. 

The  motor  wna  set  in  motion  and  loaded  with  the  whole 
of  the  lamp  battery  <19&  lamps)  at  110  volts  proeaDrei 
According  to  the  teets  la,  lb,  and  3i,  this  toad  corrsaponda 
to  It  useful  performance  of  the  motor  of  35  effective  h.p. 
— that  is,  uking  the  degree  of  efficiency  of  the  altemaling- 
current  motor  at  85  per  cent.  -  41  LpL  of  introduced 
efficiency  in  the  motor.  In  docrwising  the  load,  seven  awfos 
of  lamps  (G.'i  lamjM)  were  iirst  suddenly  wiLh<.lnwu;  then 
another  seven  series  f70  lam|>!^);  and,  lastly,  six  series  (60 
lamps)  were  ewitehea  ont  of  circuit.  Thus  the  load  waa 
rednced  by  thirds  until  the  motor  ran  free.  The  remit  was 
that  the  motor  continual  its  course  and  showed  no  inter- 
motion. 

(Tlia  motor  «m  itarl«J  unmllaiiooiiNlr  witli  tlic  tliird  niaohiiM.) 
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The  results  of  these  teals  were  that  the  motor  continued 
ita  regular  course  and  showed  no  interruption.  The  trials 
wore  levarul  time*  repeated  in  various  combinations  and 
successive  series  by  suddenly  iuscrtiug  and  withdrawing 
the  load,  and  the  same  results  were  obUirwd. 


Fifth  Skriis  of  Tests. 

85   H.P.  OaNZ  ALTKKNATINO-CrRREKT   MOTOR— <7rMM 

Sviden  hoad%ng. 

{a)  The  motor  wu  8tut«<]  timaltaneotuly  with  the 
third  machine.  At  first  firs  aeriefl  of  lamps  were  w 
,  iiuertad  that  they  were  fed  through  the  transformers  direct 
from  the  primary  machine.  Thsw  five  serie*  were  then 
Biiddenlf  thrown  upon  the  third  machine,  and  thenjforo 
upon  the  motor,  and  after  running  for  aome  time  the  lamps 
were  again  fed  through  the  traniifornieni  so  that  the  motor 
ran  free.  'Ihu  Inmm  inserted  wcru  then  increased  to  10 
aeri&s,  and  this  looa  was  again  suddenly  transfarrcd  from 
the  converters  to  the  thinl  machine  and  motor.  Simi- 
lotly  the  load  wat  incrtOMd  until  the  motor  ceased  it« 
■yncbroniam  and  came  to  a  sLandsiill.  h  was  found  that 
a  load  corresponding  to  26  effective  h.p.  (17,500  wattA) 
could  bd  uiddeuly  thrown  upon  the  motor  without  the 
ktter  oomiog  out  of  it«  regular  course. 

(i)  The  tost  of  26  h-a  was  afterwards  repeated. 
Xb«  load  wu  suddenly  thrown  on  and  off  the  motor,  and 
simaltaaooiu  obsemtioDs  were  made  r^^arding  the  number 
of  TBVolations. 

Ptr  minnts. 
Til*  rtToluUonsiB  ngnUr  rauniaffirarawilUSb  fa.pL...    590 
(1)  The  whole  loail  km  luddeDlj  Uken  olT  ami  the 

nuiiilwr  nf  tiitn.i  iiicreaaod  to M6 

And  iootuitljT  fell  to MO 

(8)  IIm  whole  1m4  «u  tb«s  »u>ld«Bly  tbrovn  on  and  tlk« 

raTolntioiis  dwrMMd  to 636 

And  itnnifMliatelj-  row  la    .. MO 

The  trial  was  re]>oat«d  many  times  with  the  aame  r«sult. 
The  motor  romaineil  )>otli  on  suddon  loading  and  unloading 
within  the  above  limits,  and  kept  itn  regular  course  without 
locdrq;  its  synehronixm.  The  fluctuation  in  the  number  of 
nvolutions  which  occiirrod  in  the  primary  machine  and 
therefore  in  the  motor  through  the  change  m  the  load  was 
+  0*93  and  -  074,  the  mean  being  therefore  +^0-83  per  cent. 


ON  BLBCTRIC   MOTORS   IN   GENERAL   RAILWAY 
WORK.* 

BY  DR.   LOCra  BELL. 
(ContiMud  /nan  paga  XTS.) 

Ai  it  u  now,  then,  the  locomotive  appears  to  be  rather 
mom  eeooomical  tbun  the  average  nou -condensing  single 
engine,  but  if  the  locomotive  U  ever  pushed  hard  by  any 
other  motive  (wwer  it  will  be  developed  in  the  direction 
of  compoaoding.  We  have  already  enough  teMfl  of  com- 
ponnd  locomotives  to  form  a  pretty  diMiinct  idea  of  tlie 
saving  that  can  be  ufTuctod.  In  the  series  of  oxportmonU 
first  uied  in  RuRRia  several  years  ago  to  determine  the 
efficiency  of  a  comfwund  locomotive  the  average  of  the 
■remits  obtained  tfaowa  that  the  horso-powor  hour  was 
obtained  with  the  evaporation  of  a  little  less  th&n  2Mb.  of 
water.  The  indicated  horae-itower  ranged  from  160  to  260, 
and  the  mean  saving  in  steam  over  ordinary  locomotives 
was  about  SO  per  cent.  Some  of  the  oxperimonts  gavo  the 
botw^wer  hour  on  less  than  23!b.  of  water. 

Reports  from  com[>ound  engines  tried  in  India  are  not 
quite  so  favoiu-aWe,  the  economy  in  hiet  being  only  13  per 
eenU  A  long  series  of  tests  of  the  Von  Borries  compound 
locomotives  in  Germany  gave  an  average  economy  of  fuel 
of  16  per  cent.,  so  that  on  the  whole  wo  must  conclude  that 
in  the  matter  of  efficiency  the  couipoiind  tucomotive  giro 
about  the  same  rwults  as  any  other  comimund  noii^con- 
densing  engine. 

It  would  appear,  thon,  that  the  saving  of  fuel  effected  in 
the  electric  system  would  practically  be  that  due  to  the 
difierenee  between  condensing  and  non-condensing  engines. 
The  saving  in  fuel  would  pronablybe  about  one-half.  The 
aaving  in  employ^  would  be  comparatively  email,  as  two 
or  three  men  would  be  required  to  operate  eadi  power 
station. 

The  marcin  of  economy,  therefore,  between  an  electric 
system  and  locomotives   appears  to  be   about  enough  to 
uUnee  the  lowce  in  the  transformation  in  the  electric  sys 
tem.     This  latter,  bowuror,  has  two  additional  advaotagss 
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that  teodtoeeoQomj.  In  the  first  place,  a  suuiewliat  cheapsr 
grade  of  coal  can  be  luod  with  a  stationary  engine,  because 
better  firing  is  possible.  In  the  second  pUce,  an  electrio 
locomotive  would  have  a  decided  advantage  in  the  matter 
of  weight  efSeieacy  which  emiares  a  slight  eoonomy  in 
power.  I  should  say  that  an  electric  locomotive  of  ths 
[lower  wo  have  been  considering  would  weigh  from  30  to 
.'^0  per  cent,  less  than  an  ordinary  locomotive  with  ita  t«n- 
ders-  One  instinctively  a^ika  if  this  lighter  weight  doca  not 
mean  decreased  tmctional  power  t  Ajid  bonce,  doos  it  not 
worV  to  tbe  disadvantage  of  tha  electric  locomotive  t  This 
opens  the  question  of  the  elfoct  of  using  the  rail 
rotuni  for  the  current  which  supplies  the  power.  Mo«t  of 
those  who  have  studied  the  subject  think  that  the  adhe- 
sion IS  somehow  greatly  increased  by  the  passage  of  tha 
current  from  tbe  Trhcvl  to  the  rait.  So  far  as  I  am  aware, 
tbcru  are  no  experiments  tinder  anything  like  working  con- 
ditions which  give  us  a  definite  idea  of  the  fjcL&.  That 
the  general  opinioa  ia  well  founded,  I  have  little  doubt, 
and  ill  looking  over  some  of  my  note  books  I  have  found 
some  etpurimental  evidoQCO.  This  was  a  fact  well  known, 
I  presume,  to  others  nbo  have  oxi>erimeDt«d  on  electric  cars, 
that  the  ratio  between  tbe  [K)wer  required  to  start  a  car 
and  that  required  to  keep  it  in  motion  is  quite  out  of  pro- 
portion with  the  rosulu  one  would  expect,  judging  from 
dynamometer  testa  on  ordinary  stroot  cars.  I  am  of  tbe 
opinion  that  the  increase  in  adhesion  even  under  ordinary 
working  conditions,  is  very  considerable.  Where  very 
heavy  currents  are  usedi  we  know  from  actual  csperimoot 
that  such  is  the  case,  as  has  heon  shown  by  Mr.  Hies. 

And  this  naturally  raises  the  question  as  to  the  poMt- 
bility  of  reaching  ver>'  high  spoods  by  the  me  ol  tbe 
electric  locomotive.  Of  course  iu  any  case  increand  spaed 
means  greatly  increased  power,  and  the  question  then 
becomes  one  of  O'lnparativc  weight  efficiency  and  adbcsioin. 
This  comporiaon  is  certainly  to  the  .advantage  of  tha 
electric  motor;  but  wo  must  remember  that  toe  limita- 
tions u[>on  railway  Hpeods  today  are  uot  those  sot 
by  mecbanical  difficulties,  but  by  considerations  of 
safety  and  economy,  and  these  do  not  change  in  any  marked 
degree  with  a  change  in  the  motive  jwwer.  If  it  would  pay 
to  tun  railroad  tnins  at  an  average  speed  ol  a  mile  a 
minute,  it  would  have  been  done  long  ago,  and  tfaera  is  no 
reason  to  expect  that  the  use  of  electricity  would  quicken 
tbe  running  time  unless  tbe  public  demanded  it,  and  felt 

Suit«  safe  and  i*Giis«ur«d  at  the  prospect  of  being  hurled 
irough  space  at  the  rate  of  a  hundred  miles  per  liotir,  or 
thereabout.').  If  there  should  bo  an  imperative  demand  for 
very  higbxpeerl,  I  think  one  may  rou/hly  estimate  that  the 
use  of  eloctricity  would  ncurly  dnuble  the  speeds  now  in 
uae,  but  the  question  of  tbeec  very  high  speeds  is  purely  a 
question  of  dollars  and  conta,  for,  as  a  rule,  very  bist  traioa 
at^  not  found  to  i>ay  particularly  well. 

In  the  case  of  a  suburban  road  the  saving  in  wi^es  would 
be  conaidara,ble,  since  ono  power  stutiou  would  suffice  (or 
the  whole  ayatom,  and  the  same,  of  course,  is  true  ai  any 
Urge  sy*^'"  opurated  from  a  single  station.  Tbe  Illinois 
central  suburban  trains,  for  example,  might  be  run  elec- 
trically with  great  advanUige  to  the  public  and  probably 
to  tbe  company.  Smaller  and  more  frequent  trains  would 
work  wondei's  in  the  suburban  iraibc,  and  the  abaenea  of 
smoke  and  dust  would  be  a  blessing  to  reaidanta  along: 
the  lake  front, 

I  have  been  considering  up  to  the  present  the  sort  of  rail- 
road work  most  unfavourable  to  electricity,  that  is,  general 
work  over  long  diatancuf.  There  are,  however,  certain 
caaee  in  which,  evou  now,  electricity  could  be  omptoyod 
to  great  advantage.  For  example,  take  cailvray  lines  be- 
tween neighbouring  cities,  where  the  passenger  traffic  ia 
lar^e  and  irequoiit  trains  are  run.  If  there  were  two  com- 
peting roads,  one  operated  by  electricity  and  the  other  by 
steam,  1  should  expect  at  least  .10  per  cant,  more  travel  on 
the  electric  road,  by  reuon  of  its  freedom  from  dirt  and 
amoke  and  attendant  inconveniences.  The  samOi  I  think| 
would  be  ti'uo  in  the  case  of  very  many  suburban  roads, 
lirid  in  these  olacs  whore  the  distances  arc  comparatively 
short,  1  ihuidd  expect  teasenod  runuinx  oxiwnses  by  the 
use  of  electricity.  More  especially  would  this  be  true  if 
electric  bniking  should  ever  be  put  into  succosslul  ubo. 
Up  to  the  prosont,  however,  it  hiu  boon  one  of  tbe  things 
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TSTT  boftaUtuI  in  theory  and  aUnctive  in  erxpflrimenb,  but 
which  no  one  has  cared  to  atteniDt  employing. 

Tlw  otK,  bov«T4H-,  wlierft  an  flicctric  aj'st«m  would  work 
to  tiie  rery  best  advantage  ta  the  elevawd  railroftd.     In 
lob  a  ease  we  hive  a  oompwt  system  which  could  bo 
llpipplied  from  a  tingle  power  station  in  the  most  diroct  and 
Tftconomical  way.     The  damaee  to  notghbouring  property 
^would  be  enormously  lesseneo,  and  the  preneat  objectiont 
to  an    elevated   ayitem  would    bo    in  a   great   moaauro 
removed.     Of  the  euccew  and  economy  of  an  elei'ated  elec- 
tric system  there  can    be    no  reaaonablo  doubt,  and    I 
would  go  so  far  aa  to  say  thnt,  in  view  of  what  can  be 
^•ccomplubed  by  eloctricity,  tboro  is  no  reasonable  oxciiae 
for  permttung  the  use  of  ordinary  locnmotivat   on    an 
elevated  syBtem.     The  question  ba«   never  been  properly 
ntatod,  but  if  it  were,  I  can  ttoa  but  one  possible  result, 
M  diffieultios  of  running  an  elevated  syntem  by  electricity 
are  immensely  less  than  those  encountered  in   tbo  opera- 
tion of  a  great  street  car  system,  lilco  that  in  Boston.     In 
rparUcular  the  bagaboo  of  slettric  railroad  men — ropairB — 
rwtrald  dwindle  into  insignificance  ;  for,  lifted  from  the  dirt 
and  mud  of  the  street,  an  electric  motor  can  readily  bo 
^ren  snch  care  as  would  reduce  the  repairs  to  a  compara- 
tively small  fif^re. 

Let  us  look  into  the  j^in  th&t  eould  be  made  by  uring 
^electricity  on  an  elevated  lino.  It  is,  I  think,  a  jicculiarly 
hrourable  case,  and  we,  fortunately,  have  the  facts  and 
figures  at  hand  to  determine  its  probable  adrautage*.  I  will 
put  aside  for  the  moment  everything  except  considonitionii 
of  economy  and  runnini»  expenses,  and  I  will  turn  to  the 
New  York  elevated  eyirt«m  for  our  facts. 

Tbo  locomotives  on  the  Manhattan  railroad  work  under 
conditions  anything  but  favourable  to  economy.  They  are 
on  duty  20  hoursporday,  and  of  that  time  steam  is  admitted 
into  the  cylinder  out  six  hours.  The  full  horsepower  of 
the  engine  is  lf!5,  the  mean  horse-power  is  said  to  be  703, 
as  a  nauiral  re«ult  of  this  the  coal  consumption  is  high, 
boing  6-2lb,  per  horse-power  hoiu*.  Kow,  let  us  count  tbo 
cost  of  fuel  for  each  engine,  and  we  have  an  average  coR- 
stimption  of  435lh.  of  coal  per  hour.  What  coal  consump- 
tion will  be  required  to  furnish  70-3  mechanical  h.p  on  an 
electric  «yst«m  of  distribution  1  In  the  first  place,  we  shall 
have  tb(!  advantage  of  being  able  to  use  triple  expansion 
oondensing  engines  and  the correepondingcoal  consumption 
is  about  21b.  per  horso-power  hour.  This  would  moan 
Mmutthing  like  15lb.  of  water,  ceruinly  a  reasonable  figure. 
I  shall  allow  125  i.b.p.  to  furnish  the  70-3  h.p.  requircd- 
This  certainly  is  a  liberal  cstimato,  meaning  as  it  does  an 
efficiency  of  only  56  per  cent,  from  engine  to  car.  This 
fellows  90  per  cent,  efficiency  for  the  dynamos,  90  per  cent, 
efficiency  for  tine,  and  a  little  loss  than  70  per  cent,  com- 
mercial efficiency  for  the  motors.  This  estimate  is  surely 
within  safe  limits,  for  if  90  per  cent,  is  high  for  the  line, 
surely  70  per  cent  is  low  for  the  large  motors,  for  at  least 
this  ngnic  can  be  secured  with  a  good  street  carmotor. 

Against  then  4351b,  per  hour  of  coal  required  for  the 
locomotive,  wo  have  S501b.  of  coal  per  hour  required  to 
furnish  the  same  power  to  the  train  electrically  ;  ami  beaide 
tJie  coal  reiuired  for  the  locomotive  is  of  a  higher  grade 
than  that  which  would  be  used  with  a  stationary  engine, 
for  it  has  boon  found  beat  on  those  small  locooiotiYen 
to  use  a  ntber  high  grade  of  coal,  whereas  I  have  esti- 
mated tho  coal  consumption  for  the  statiotinry  engine  on 
the  basis  of  a  cheap  coal,  having  an  evaporative  power  of 
T  to  7*S  pounds  of  water  per  pound  of  coal,  and  costing  less 
than  Sdolu,  per  ton  in  New  York.  Bearing  in  mind  these 
figuroi,  we  see  that  the  saving  of  fuel  must  mean  consider 
aMe.  Tbo  coal  for  tho  New  York  elevated  road  costs  over 
700,000dols.  per  year.  In  view  of  the  fnct«  [  have  jnst  set 
forth,  I  tfiink  on  a  oonsorvativo  estimnto  tbero  will  be  a 
saving  of  400,000dol8,  per  year  by  generating  the  power  at 
thecentral  station  and  distributing  it  electrically.  This  means 
lessening  the  operating  exporises  of  the  system  by  a  very 
(icrceptible  amount.  Aside  from  the  bare  cost  of  fuel,  tbo 
saving  and  handling  of  cool  and  ashee  and  furnishing  water 
will  bo  no  small  item. 

But  oven  this  great  saving  in  operating  expenses  would 
not  re{ireseDt  the  saving  which  could  be  effected  in  operat- 
ing a  new  elevated  roafby  electricity.  In  the  fii-st  place, 
the  damage  to  adjoiuing  property  would  bo  onormoi  sly 


lessened  by  avoiding  tho  noise,  smoke,  and  dirt  of  a  loco- 
motive. In  fact,  I  believe  that  the  saving  in  the  coet  of 
right  of  way  would  k)  far  toward  paying  the  expenses  of 
oquipping  the  road  electrically.  But  this  is  not  all  Tho 
use  of  locomotives  makes  necessary  the  use  of  larger  train 
units.  Larger  train  unit«  mean,  on  tbo  score  of  safety, 
running  at  r3.chur  loss  froquoiit  intervals,  and  that  in  tura 
means  giving  up  that  aa  yel  unrealised  ideal  of  rapid  transit, 
small  trains  running  at  such  frequent  intervaJs  tb,it  it 
would  never  bo  worth  while  to  run  for  one.  With  lighter 
trains  running  at  more  frequent  inUiivals,  the  strain  on 
the  supporting  structure  would  be  greatly  lessened,  and 
tbo  load  more  unifonaly  distribute,  consequently  tb« 
whole  structure  would  be  made  light  in  appearance  and 
reality,  costing  considerably  less,  and  boing  far  loss  un- 
sightly than  those  now  in  use, 

{To  be  ameiud^d,) 


NEW  COHPAMIES  REGISTERED. 


AnArvwrnmaA  FrMee,  UnUtod.  —  Raf;iiitcrcc1  by  Wstcrlow  BfoCbsrs 
sm)  Uyton.  Li>nit«d,  nfth  i  cipiul  of  £2&,000  la  filO  dtsrea. 
Obj«^t :  ta  sequin  the  boaiDfM  of  Andnnx  and  FrMoa,  «lsctrtDal 
«n^0Mn,  of  Bradlord,  Vofks.,  and  to  dtvilop  snd  exisDd  tka  tstne. 
TtiH  tirst  (utwirtlMr*  sra  ; 

Shnes. 
T.  R.  Andrew*,  FounUin  Villa,  Horton-Un«,  Brtdforcl...     1 

T,  I'ttvot,  St,  AndrewVritlu,  Bntdbrd    .—     1 

I],  ilftuaon,  Thornlcigti,  ApptrUy 1 

J.  H,  Uurgatroyd,  Ssvfil  D*irn.  Balifsjc 1 

W.  B.  Firayshsw,  26.  I^aTniiiglun-tlnwt.  Hsaniaghsta  ..,    1 

R.  C.  Don'gUi,  1,  Oiiiilifr-Tillu,  Manninghsta 1 

J.  Dutt,  IvogsUolisailNn,  Biai&nl » 1 

BcgLstat*d  withoDt  >ttioles  of  UKWistloe. 


CITY    MOTES. 


IMroot  Spanish  T«loBrv»h  <::aBipaiiv.— The  tsttmsbsd  fMsipts 
for  BLstth  nerv  1:2.392.  against  £2,1^. 
Wast  0«ast  of  America  TdSKnipb  Cenpanj. — The  zem^  fm 

lbs  moiilli  ff  Mitch  «moiialeii  to  fiL^tX). 

BnuUlan  SnlmiarlB*  Tvleffrapb  Company.— The  rseeipls  far 
tho  "■fit  i-iiiilnii;  A[>rii  4  i iiirmntcd  i.i  £4.140. 

Or««t  NortlisrB  T«lofTKpb  Oompanjr.^Tha  nwipts  forHardi 
w*m  £20.800,  niilcitig  a  total  from  .1  miliary  1  of  £60,200. 

Baatan  T«l«sTs.ph  Oampaay.— Tli*  trafHc  recnjiU  Tor  March 
<*«t«  £f>8,47!,  u  nf^inat  £6S,987  tot  th*  Rsm»  portod  of  1888,  or 
an  incroatc  of  £2,481. 

BasMra  BxMulea  Tslscraph  f}oiapaiir.~'niis  COmpsnj's 
traffic  iTfeipU  for  the  mouth  af  Msreh  wtre  £41,1U,  U  aj^aiost 
£J2.a95  for  tbn  inuio  |ieriod  of  1839. 

Cuba  Sabmarlns  Talograpb  C«iBpaii7,~-Tli«  Mtiir,sU(l  leraipta 
for  Maroli  wen  ill. 000,  as  euiiiiuirvci  vtiih  £4.500.  Th«  rsceivts  for 
Decatiiliur,  ojlimalcd  at  £5,000,  wullsi^d  i:C,995. 

WmS  iBdla  aad  Paaama  Talegrapli  Company.— The  eatl- 
iiiBtud  roceiiiu  foi  Iba  haK-iDoniti  andwl  March  H  an  £.$,763^ 
agaiiut  ii!>.U2.  TUe  DecMinbst  roooipU,  MtimsUid  at  £6,^146, 
rwILwl  £6.M0. 

WHtom  and  BrarUlan  TslesrapH  Oompaar.  LUultetL— Tlio 
rei-nilitk  li>r  Clin  wmIi  eiulul  April  4,  afui  ilothictinf!  thn  Mil  iit  the 
atvM  rBi«ijitK  juyable  Vi  ihs  LoudBD  PUtJii<i<l<ra*iUsa  Tdegnpli 
C»u]|iati},  liimii»i,  tTDia  £S.172. 

OrtaatalT*l«plioa»C*iap«&r.  idmlMd.— The  Dirwtan  of  tliii 
C(>ni|iaiij  tiavu  tcaulvuil,  aiibjucc  to  tinal  amlit  of  th«  sooouots,  to 
rcooniinnuj  t")  tli«  uliap.'liUlijiWt  *  diTidond  of  5  par  oent.,  free  of 
incoiii*  Ut,  on  the  |Mi'l-u|i  capita!  of  tho  Company,  othsr  than  the 
rendon'  ilisiM.  tor  tfa*  y«ar  undin);  I)<i«mh«r  31  laat.  to  place 
£2,000  to  rtiMrvv,  sod  writ*  ofT  £850  fat  ttfnrooiatioii,  ate.  The 
balsnoe  to  be  carrtad  forward  will  be  about  £1,8(|1). 
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NOTES. 

PaaH&Biers.— It  is  «stiiiut«d  rhat  IfiO.OOO.OOO  posMn* 
gen  a  year  are  now  beinx  cftiried  by  electric  roads  in 
America. 

Bromley. — The  Bromley  Loeal  Board  have  ftpiwinted 
a  committeo  to  report  upon  the  (jueetion  o(  lighting  the 
tovn  hy  electricity. 

Aefeotl. — Tbe  [iromolers  of  the  Acton  and  Eiling  Electric 
Light  Company  h.<tve  nritten  infonaijig  the  Board  that  for 
this  year  the  Bill  socking  the  iiacasary  powers  bad  beou 
withdrawn. 

InvKtUT  Caotle.—The  seat  of  Ihc  Duke  of  ArgYl), 
Inverary  Castle,  has  been  fitted  up  mth  tho  electric  light, 
tbe  dytumos  for  its  production  being  worked  enttroly  by 
the  river  and  waterfiiU  iicu'  the  castle, 

Coal  ia  Kent.— A  jtaiwr  will  bo  read  before  the 
Society  of  Arts  on  Wedneaday  evening  next  on  "Coal  in 
the  South  East  of  Knf;land,"  by  William  WhitUkcT,  F.RS. 
Arobibaid  Geikio,  LI,.JJ.,  K.RS,,  will  preeide. 

Instltntiom.— On  Thursday  next,  24th  April,  a  pajwr 
viU  be  reud  before  the  Institution  of  Klectrical  Bngiueera 
by  Dr.  OJiver  Lodge  "  On  a  Lightning  Qturd  for  Telegraph 
PiiqKwes,  and  on  the  Protection  of  Cables  from  Lightning." 

UtUisine  tbe  Rhine.— The  tjueation  of  utilising  the 
power  of  tho  falls  of  the  Ilhine  at  Wititerthiu-  is  well  ad- 
Taneed.  The  euginecra  expect  to  realise  I.fiOO  h.p.  to  be 
iransmitted  electrically  for  motive  power  and  for  smelting 
operationK. 

MiUTiag«.— Mr.  C.  P.  Si)arke,  partner  of  Messrs.  S.  Z.  de 
Femnti,  was  married  on  Thursday  week  to  Xfias  \fabel 
Thacker.  We  tender  our  beat  wiihea  to  the  happy  pair, 
who,  wo  hoar,  have  gone  to  Swiuerland  to  spend  the 
honeynKiOn. 

Alnwick  Castle.— Electric  light  has  lieen  installed  at 
Alnwick  Cuatle  under  the  superintendence  of  Mr.  W. 
Attwater.  The  dynamo  is  driven  by  a  turbine,  and  storage 
eeUa  are  abo  employed.  .Some  SO  miles  of  wire  and  cable 
hare  been  iioed. 

Engineers'  T<H>Ia.~We  have  received  ivery  complete 
catalogue  of  engineers'  tools,  lathes,  shaping  uuchinos  and 
drills,  from  the  Britannia  Company,  CoUhoster,  which  those 
about  to  extend  ihoir  works  or  start  engineering  operations 
would  do  well  to  send  for. 

Alnminlam. — I^rge  aluminium  works  aro  to  be  erected 
atCoiTy.I'eniisylvMula,  by  aChicagacomiany.  It  k  intended 
bo  use  (be  electric  proc««».  Work  will  be  begun  in  May, 
and  tho  oominny  is  under  bottds  to  expend  at  leaab  60,000 
dels.  On  its  works  the  coming  season. 

Raw  Hide  Gear. — A  regular  industry  is  being  started 
in  America  in  the  manufacture  of  gearing  for  electric  rail- 
ways out  of  raw  hide.  They  arc  prefeired  to  metal,  as  tbey 
make  far  less  noiae  and  wear  better.  The  material  is  saiii 
to  finish  up  in  the  working  as  woll  as  metAL 

rrenob  Bxhltiitlon.— The  French  Exhibition  at  Earl's 
Court  and  West  Eroropton  will  l>e  ojiened  at  3  p.m.  on 
Satnrday,  Maj  lOtb,  by  the  Lonl  Rfayor.  The  French 
Committee  ai'e  of  opinion  that  this  will  be  the  most  repre- 
sentative display  of  arta  and  induatncs  yet  made  by 
France  abroad. 

A«adttny  of  Seienoe8.~-The  doath  o(  Kirchoff  having 
created  ^  ^aMnoy  in  the  group  of  lutvigu  cvrrwfwiidiitij 


members  ef  the  French  Academy  of  Scieneea,  an  electJod 
to  Till  the  place  was  recently  taken.  Lord  lUyleigh  having 
received  43  votes  against  two  for  M.  Louis  Soret  waa  ac- 
cordingly elected. 

Overhead  Wires.— The  Kotherhitbe  Veatry  have 
adopted  tbe  reaotntion  that  the  Vestry  petition  Parliament 
against  tbe  Bill  promoted  by  the  London  County  Councfl 
in  favour  of  conatnictin^  subways  in  which  to  place  tele- 
graph and  electric  Hght  wires,  in  order  that  the  Veetry  may 
secure  certain  amendments. 

Alternate  Bfotors  in  Italy. — The  first  alternate- 
current  matter  iu  Italy  has  just  boon  started  at  Al^ano 
Maggiore,  where  a  motor  of  t>  h.p.  has  been  used  to  drive  a 
centrifugal  pump.  Tbe  motor  appears  to  be  running 
cxceedmgly  well,  works  at  a  high  efBcioncy,  without  spark- 
ing and  with  perfect  regularity  of  speed. 

Telephone  to  the  Mnmbles.- The  telephone  baa 
now  been  extended  from  Swanaaa  to  the  residential  suburb 
known  as  the  Mnmblas,  aud  will  be  a  great  convenience  to 
a  large  niimWof  profes8ion.il  and  tiusiriCiH  men  that  reside 
tJiore.  Tho  charge  for  three  minutos'  conversation  with  tbe 
nearer  towns  u  Cd.,  and  Is.  for  greater  distsneei. 

New  f^rm.— Messrs.  Roes,  Courtney.and  Co.bave  OBtab- 
lished  tliemaelvee  at  Ockenden  Works,  Ockenden-road, 
DaUton  Junction,  as  electrical  and  general  onginoora  and 
contractors.  And  as  such  intend  iindertalting  also  tbe 
manufacture  of  fittings,  vlcctrical  or  mechanical,  repairs  to 
plant,  manufacture  of  special  uuichines,  or  new  inventions. 

Cral«:*7*no8. — Madame  Adelina  PattJ's  private  theatre 

and  winter  gardens  at  her  Wolah  residence,  Craig-y-noa 
Castio,  are  being  lighted  with  the  electric  light,  tbe  instal- 
Ution  of  which  has  been  entntsted  to  the  Wonham  Com- 
pany, Limited,  of  London,  the  whole  of  the  work  being 
carried  out  by  their  own  staff  in  the  eloclrical  department 

Canterbory. — A  pro|)0«al  (or  tho  introdiubion  of  the 
electric  light  into  Canterbiuy  has  been  favourably  enter- 
tainod  by  tbe  Town  Council  Tbe  Mayor  stated  that  tbe 
ciitboclral  anthorities  were  dissotiaSod  with  the  pnweiit 
syBtem  of  lighting,  and  it  was  probable  also  that  the  electrie 
light  wouUl  bo  adojitod  at  tbe  .Ic»uit  college  and  the. 
barracks. 


Went  End  Eleetrio  Road. — It  is  said  that  the  Boston 
(U.S.)  West  Knd  electric  rc«d  is  already  saving  40  per  cent, 
iu  working  expenses  over  the  old  method  of  horse  power. 
It  ia  stated  that  tbe  company  will  have  9,500  additional 
horse-power  before  Nov.  I.  The  feoden  will  then  be  put 
underground,  which  will  obviate  the  difficulties  arising 
from  their  coming  in  contact  with  other  wires. 

Meter  Testa. — .Some  careful  tests  are  boiug  taken  by 
the  uffidal  inspector  for  the  Liverpool  CorporatfiHi  in  con- 
junction with  Mr.  A.  B.  Holmes,  M.I.O.E.,  of  the  Liver- 
]>oot  Electric  Supply  Company,  of  Itookbam's  electric  meter. 
The  tests  are  being  carried  out  with  much  minnteneae,  atid 
carefully  arranged  to  chock  the  resulta  by  all  methods. 
Several  of  the  dstaib  present  points  of  novelty,  luid  are 
ingenious  adaptation  of  t^e  old  principles  for  tho  purpose. 

Kent. — An  installation  baa  been  completed  at  the  new 
patent  glue  and  gum  works  of  tbe  Bolvedore  Company, 
Bclredcre,  Kont^  The  plant  comprises  two  dynamo«,  aro 
and  ineatideacent,  nine  8-ampcro  arc  hunps,  aiid  110  16-c.p. 
lamps,  1 10  volts.  The  whole  of  the  phuit  waa  supplied  by 
Messrs.  Crompton,  and  the  installation  was  carried  out  by 
Mr.  Ernest  (J.  Pink.    The  ulevtric  light  baa  boeu  muob  aE 


t 

■4 


praciated  in  tbe  dUtrict  owing  bo  th«  entira  abaenca  of  gas 
in  Toany  places. 

ChRmtMr  of  C«mmoro«. — Tbo  annual  meeting  of  tbe 
EJeclricMl  Traden  Section  of  the  London  Clumber  of  Com* 
merco  will  be  helil  at  the  officea,  Botolpb  House,  Eulcboap, 
oil  Monday  next,  tho  31st  iniit.,  at  4  p.iQ.  Th«  following 
i)  tbe  agenda :  (1)  olootion  of  cbiiiniuii  and  deputy-cbair- 
nutn ;  (3)  election  of  committor;  (3)  labour  conciliation 
scheme-proposed  electricnl  trades  committee  ;  (4)  later- 
national  Kxhibjtion  of  Mining  and  McUllui)p',  1890, 
(CiyeUl  Piil&co). 

Orerheiul  CondtdtB. — ^HatidBOme  posts  carrying  iron 
pipn  to  act  m  conduits  for  eloctric  vrirea  are  now  being 
propoMd  for  Amencan  cities.  Nothing  in  tbe  nature  of 
architectural  oi'  wroughl-iron  ornamentation  would,  how* 
ever,  get  over  tbe  obcnuive  features  of  large  piping  rami- 
fying in  all  directions  above  the  foobwalkii.  Tho  method 
is  brought  forward  in  all  serioosuMs  and  ba«  been  patented, 
and  it  is  stated  there  iii  much  likelihood  for  it  to  bo  intro- 
duced ill  some  of  the  towns  in  tbo  United  States. 

BI«etrio«J  Hedioal  Lantera.^ — Prof.  Strieker,  of 
Vienna,  wtU  iiubmit  to  the  Congress  un  Interriai  Medicine, 
now  being  held  at  Vienna,  a  now  cltwtrical  lantern  which 
will  be  of  great  Horrico  to  lecturers  and  medical  atudonts. 
By  an  ingenioni  combination  of  lenses,  Prof,  Strieker  con- 
trives lo  project  the  magitified  images  of  objoiits  on  ft 
white  screen  in  their  natural  colours,  so  that,  for  iustancR,  a 
small  [Uniple  on  a  patjenl  can  be  shown  in  it»  re^U  appcar- 
aoca  to  BO  audience  of  miny  hundred  atudonU.  Uuu  of 
the  exporiraents  will  be  a  dooionstratton  of  tho  palpitations 
of  the  hoirt  of  a  small  animal. 

X>«pOBltlon  of  Brass. — Treating  upuu  tho  cloctrolysia 
of  a  mixture  of  two  tialta  in  aqueous  solntioii,  M.  h. 
Hnullovigne  linda,  using  a  mixture;  of  7,n  and  Cu  salts,  that 
the  com ]>oaition  of  the  braaa  do|x)sited  varios  rajiidly  with 
the  intensity  of  tbo  «urroRt,  contrary  to  BiifTs  law.  Con- 
Kittei  itig  the  vuriatimi  to  bo  duo  to  the  cliemical  action  of 
the  sulphate  of  copper  upon  tbe  zinc  in  the  alloy  deposited, 
■ml  that  tbo  amount  of  this  action  is  itroportioiial  to  the 
time,  an  expru*«ion  in  found  which  allows  the  cora|KisitioD 
of  tlia  alloy  ubtained  with  any  given  current  to  be  deter- 
mined with  a  fair  degree  of  accuracy. 

Wuidsworth  Dlstrlet. — A  special  meeting  of  the 
Waodawortb  District  Board  was  held  last  wook  for  the 
purpow  of  girjog  tbe  content  of  tbe  Board  to  the  applica- 
tion of  the  Hause-to-Uouse  Electric  Ught  Hupjily  Com- 
(lany,  Ijimited,  for  a  provisional  order  authorising  tbe 
oom|iany  to  construct  and  maintain  electric  linos  and  works 
and  to  HUpply  electricity  within  tbe  district  of  the  Board. 
The  clerk  stated  that  the  consent  of  tbo  Board  was  given 
to  the  introduction  of  the  provisional  order,  subject  to  cer- 
tain streets  being  Introduced,  and  that  had  been  done, 
rpon  the  motion  of  Mr.  Lidiard,  the  fioard  agreed  to  teal 
such  order. 

ClutUiam. — At  a  meeting  of  the  ChatHam  Board  of 
Health  on  FriiUy,  1 1th  iiist.,  a  deputation,  contisting  of 
Mr.  Jasper,  Mr.  Norman,  and  Mr.  Witigent,  waited 
u|ion  the  Board  and  requested  that  there  should 
bo  a  removal  of  the  limitation  to  tbe  consent  as 
to  the  granting  the  electric  lighting  company  a  provi- 
sional order.  Tbe  limitation  fixed  tbe  period  during  which 
tie  eompany  thould  carry  ou  operotioot  at  21  years,  and 
the  deputation  wiehod  tbtt  tboro  should  either  be  an  abeo- 
hitu  withdrawal  or  au  oxtonsioQ  of  tbe  limitation  to  i2 


years,  as  provided  by  tbe  Act  of  18B8.   Tbe  Bowd  referred 
the  consideration  of  th«  matter  to  a  committee. 

Jumbo  Dthaiiios. — Vastly  less  space  is  taken  up  in 
the  reconstructed  Edison  station  at  Pearl-street,  Now  York, 
by  the  new  plant  than  by  the  okL  The  plant  now  consists 
of  four  Edison  djnamoe  of  1,400  lamps  nominal  capacity, 
four  of  6oO  lamp*  capacity  each,  and  one  of  the  old  Jumbo 
dynamos  coupled  direct  to  a  ISO  b.p.  Armingt^n  and 
Sims  engine,  having  a  capacity  of  1,500  lights.  Much  of 
the  saving  of  space  is  due  to  the  substitution  of  ttcw  types 
of  machines  in  place  of  the  old  Jumbo  machines  previously 
in  use  in  the  station.  Of  these  machines,  the  one  now  in 
uee  was  tbo  only  survivor  of  the  tiro,  and  it  was  so  injured 
as  to  have  to  undergo  lepairi  almost  amounting  to  roeon- 
ttniction. 

Strength  of  Eleotrlo  Welds.— The  North  Hudson 
County  K«lway  Company,  Hoboken,  New  Jersey,  recently 
gave  a  testimonial  to  the  Thomson  Electric  Welding  Com- 
pany^ stating  that  they  had  subjected  the  prace  of  lS>n- 
steel  cable  made  by  Coo|>er,  Hewitt,  and  Ca,  of  the  lock- 
wire  pattern,  welded  by  the  Thomson  Company,  to  tho  fol- 
lowing tests  :  "  Wo  doubled  the  piece  of  cable  backward 
and  forward  1^0  times  upon  itself ;  then  we  put  tbe  weld 
between  two  pieces  of  iron  on  an  anvil  and  gave  it  10  or  12 
smart  blowR  with  a  12lb.  hammer ;  after  that  we  bent  it 
again  10  times  both  ways.  The  weld  did  not  start  and  did 
not  show  any  change."  This  seems  to  be  a  very  good 
piece  of  evidence  as  to  the  efficacy  of  the  electric  wold. 

Aocnmolator  Patonts. — Tho  infringement  siiitof  the 
Brush  I-Ilectric  Company  against  the  Juliea  Electric  Com- 
pany of  New  York,  which  waa  brought  some  two  and  a  half 
years  ago,  was  decided  by  Judge  Cox  on  the  1  Ith  ult.  The 
decision  wsa  in  favour  of  tbo  Brush  Company,  altbougb 
it  is  understood  that  the  [tarties  had  come  to  a  mutual 
uudorstanding  before  tbo  settlement  of  the  suit — a  curious 
ilUiHlration  of  the  futility  of  lawsuits.  This  is  tbe  more 
tbe  case  that  the  suit  between  the  Brush  Company  and  tbe 
KIcclric  Accumulator  Company  it  still  pendiog,  but  the 
decision  would  seem  to  give  the  Bnish  interests  a  point  of 
vantage  over  the  Faure  jntents.  Meanwhile  we  suppoM 
accumulators  are  desirod,  and  are  being  made  exactly  as  of 
yore. 

tt.Y.  "Eleotrical  Engineer."— Tbo  fii-st  weekly  isaae 
of  the  New  York  Elflriral  Kngiitfrr  has  come  to  hand,  and 
in  it  Mr.  Franklin  Leonard  Pope  makes  his  farowotl  bow  in 
handing  over  the  roina  which,  taken  (as  bo  lays)  at  first 
with  reluctance,  he  hna  carried  on  in  so  high  a  scientific 
spirit  during  the  last  five  years.  With  its  tOOth 
number  the  paper  appears  weekly  under  the  new 
editors,  Messrs.  Martin  and  Wotiiler.  The  first  number  is  a 
bulky  issue  of  ^G  pages  of  matter.  It  coutains  three  pagw 
of  loaders  or  le  iding  notes — always  an  interesting  feature- — 
and  an  increasing  number  of  cuts  illnstrativa  of  Americati 
progrcts.  To  the  usual  scientific,  legal,  and  putont  sMca 
notes,  a  trade  notes,  novelties,  and  mechanical  deiiarimeat 
is  added, 

Soarborongh. — The  minutes  of  the  Electric  Lighting 
Sub-Comniittco  of  the  Scarborough  Town  Council  showed 
tliat  a  letter  had  been  received  from  the  Board  of  Trade 
requesting  to  be  ioformod  what  stops  had  boon  taken  by 
the  Corporation  to  give  effect  to  the  powers  contained  in 
their  provisional  order,  or,  if  no  such  steps  bad  yet  been 
taken,  to  bo  furniahod  with  some  further  assuraiioe  as  to 
the  time  within  which  the  CorpcH'aCion  are  prepared  to 
commeoco  the  supply  of  electric  enoi-gy  under  their  order. 


The  MiWommiM*o  hail  Maolvad  that  the  Bfwpd  of  Trade 
be  irifornitx]  that  the  Corporation  urepreiKuwl  tovinierUke 
to  |)Tit  in  force  the  powere  contained  in  their  proviirional 
order  within  a  penal  of  12  mf^nths.  This  action  had  re- 
coivwl  the  confirraalion  of  the  lull  committee. 

Board  of  Trade  at  Deptford.— A  deputation  from 
the  Bwrnl  of  Trade,  including  Captain  Cardew,  wont  down 
to  Dcptfoi-d  on  Monday  to  witiic»8  some  extremely  in- 
ttfrestinR  oxpcrimcnl*  with  the  10,000-Tolt  Perranti  tnaiiis. 
Th»*  Botird  of  Trade  have  put  forward  an  objection  that  in 
caao  of  a  workman  cutting  the  wire  the  act  would  be 
donKeroiw  to  life.  This  waa  denied  by  the  engineers,  and 
the  cjtpcriment  was  carried  out  to  dcmonitrate  that  it  wan 
not  the  coic.  A  length  of  the  main  was  cbargvil  with  the 
10,000-voIt  current,  and  the  main  was  then  cut  throutjb 
with  a  hammer  and  a  «njilh'a  sott.  This  waa  dona  in  front 
of  the  visitors,  without  the  Bli^htost  effect  upon  the  worlc 
man  who  held  the  tools.  The  main  was  of  course  ghort- 
circuited,  and  the  fuse  at  the  othor  end  went,  bub  other 
wiM  there  waa  no  accident. 

Utilisation  of  Nlasant.— The  Niagara  water-power 
tunnel,  u  designed  by  the  late  Mr.  Thomaa  Everohed,  C.E., 
IB  now  said  to  be  wi  assured  fact,  through  the  Cauruct 
Constnutioa  Co.,  orgiuiiaed  under  the  laws  of  the  State  of 
Nev  Jersey.  The  plan  proposes  a  tunnel  about  300ft. 
long  driven  at  right  uiiglsH  to  the  river  at  a  point  about  one 
mile  aboTe  the  Falls,  when  a  haul  of  I20fL  is  aeoured. 
fVom  this  intake  a  tunnel  will  mn  parallel  to  the  river, 
and  lOOft  from  it,  about  lOOft,  below  the  surface  of  water 
and  connected  n-ith  cho  river  by  ooD<Iuit«  or  lateral  tunnok 
The  mouth  o(  this  tunnel  will  be  immediately  north  of  the 
I  State  Reservation,  and  the  area  of  the  main  tunnel  will  he 
equivalent  to  a  circular,  smooth  tunnel  2ilu  iu  diameter. 
The  tunnel  will  have  a  descent  for  its  last  half  mile  of  one 
in  100.  The  milk  will  be  on  the  lateral  conduits  and  the 
tunnel  will  carry  off  the  tail-water. 

Tbe  Passionate  Eleotrioian. — The  following  amuK- 
ing  rba{isu(iy  {inHcribcd  to  Lord  Bur>)  was  recently  printeal 
in  tlie  Scots  Of'S^rrtr,  embodying  lotnc  of  the  ideas  ao  geae- 
roualy  riiowared  down  by  oorreapondenUi  of  the  Times: 

Svraet,  shall  we  volt  itl     Deiu-eit,  nhall  wo  ohm 
Our  winged  way  acroM  the  ocean  foam  I 
Or  were  it  fairer  to  electricite 
(Or  elocirate)  our  path  to  happier  skies  1 
What's  in  a  name  when  ttll  roada  lead  to  Rome  t 
Fairest  and  rarost  under  heaven's  high  dome, 
0  sbaU  wo  8(|uirm,  or  watt,  or  electrome  T 
Or,  if  you  feel  you'd  rather  not  voUze, 

8waet,  shall  wo  volt  t 
Heart  of  my  heart,  no  fond  and  froUc  Come 
But  the  grave  Tinitt,  that  motal  metronome. 
Bids  us  coulomb,  or  spark,  u|-  motorifie. 
And  itow  I  think  of  it  the  blue  day  dies  1 
lis  time,  'tis  time,  that  we  wnre  tnotlog  home — 

Sweet,  skuil  wo  volt ) 

An  Kleotrlc  Roundaboat. — We  mentioned  sometime 
ago  that  Home  cleciric  horse*  were  Iwing  conetnictod  by 
one  of  the  electric  companies  of  Parin.  These  have  now 
been  fitted  up  in  a  public  place  of  amusement  in  Nice, 
where  electricity  ia  largely  employed,  nob  only  in  arc  and 
ineatideftccnt  lighting,  but  in  the  transmission  of  force  to  an 
olectrie  roundabout  or  racecourse,  consisting  of  [wnies  the 
flieo  of  life,  the  arrangement  of  M.  8all<^.  Each  horse  con- 
tains a  motor,  current  being  supplied  by  Ibc  rails.  The 
weight  to  be  drawn,  including  the  rider,  itj  about  &cwt., 
and  tlie  apeed  is  about  SOOfu  \vix  minute.  Tbs  motors  are 
supi)lied  in  paraUul  from  a  Rechniowski  dyruimo  of  d,700 


watts.  Th6  track  comprises  six  circular  and  oonnentr^c 
lines,  on  each  of  which  rung  an  electric  pony.  In  thfa 
space  the  wooden  coursers  and  their  jockeys  can  move 
partly  by  their  own  will  and  [tartly  by  haxard,  aixl  the 
game  is  conducted  and  beta  are  made  under  the  same  rules 
as  with  the  ordinary  jzame  of  racehorses. 

BleotroUb.^A  remarkable  discovery  is  being  men- 
tioned in  the  German  papers  which  baa  eauaed  a  consider- 
able amount  of  animatod  commonL  As  far  as  we  can  make 
out  it  ia  supposed  to  be  a  new  compound,  a  liquid,  which 
on  being  poured  into  a  batter^'  supplies  an  electric  current, 
the  electrodee  t>ot  being  attached— in  eflect,  ati  active 
eloctnc  solntion  which  can  be  carried  about  in  liquid  form. 
It  haa  been  stJited,  wo  do  not  know  with  what  amount  of 
hasiH,  that  the  cnncession  ban  been  offered  in  London  for 
some  enormous  sum  like  a  million  sterling.  A  certain  Marx, 
a  chemist  employed  in  the  oil-lamp  works  of  Weneky 
and  Steinbrink,  seems  to  be  the  primary  author,  and  Mr. 
A.  Edward  Rarthel,  of  Now  York,  seemt!  to  be  actively 
moving  in  the  matter,  Messrs.  Tudor  having  received  a 
curious  letter  from  tbo  latter  asking  them  to  come  to 
Berlin,  and  to  have  350,000  marks  in  cash  nwdy.  Measrs. 
Muller  and  Einbeck  and  Sobtiekart  and  Co.  have  also  been 
approached,  but  with  no  resulL  It  ia  understood  that 
communications  and  visits  have  also  been  made  to  cerlain 
Kn^tish  electrical  enjEineers.  We  mention  tbe  matter,  but 
it  must  evidently  be  received  with  caution  in  default  of 
definite  information. 

St  James's  Vestry. — At  the  mooting  on  the  lOtJi 
iiist.,  tbe  Lighting  Committee  reported  with  reference  to  a 
letter  from  the  Boanl  of  Trade,  transmitting  for  the  obser- 
vations of  the  Vestry  a  copy  of  the  St.  James's  provieional 
order,  in  the  form  in  which  they  propeee  to  issue  it,  that 
as  time  pre-MCs  they  h.ivo  informed  the  Board  of  Trade 
that  the  order  generally  carriea  into  effect  tbe  terms  agreed 
between  the  undertakers  and  the  Vestry,  but  the  committee 
regrot  that  the  Board  have  rotainoit  14tb  clanae,  and  re- 
ferences to  the  County  Council  in  some  other  clausea,  which 
the  committee  fear  may,  by  creating  concurrent  jurisdiction, 
cause  a  regrettable  conflict  of  authority  between  the  London 
County  Council  and  the  Vestry,  and  that  they  have  again 
suggested  the  desirability  of  omitting  or  altering  8ith  and 
86tfa  clauses,  relating  bo  bridges,  embanlcmenta,  and  ojten 
spaces,  to  meet  the  circiiinstnnceB  of  tbe  case,  as  it  is  tbe 
intention  of  the  Vcatry  to  restrict  the  operations  of  tbe 
midertakers  to  this  parish,  and  the  existence  of  these  clauses 
may  at  some  future  lime  be  ur^ed  as  an  argument  that 
an  extension  of  operations  was  contemplated  when  the 
order  was  made,  the  exact  contrary  being  the  case.  Tbe 
re[)ort  was  ado|)t«d. 

The  Short  Series  System. — An  imjiortant  ooatracb 
baa  recently  been  signuU  fur  clocti'lc  curs  in  the  town  of 
Rochester,  Now  York.  Tbe  uew  street  raflway  company 
of  that  town  has,  after  eon8idera.bl«  investigation  on  tbe 
subject  of  electric  tramcar  traction,  decided  to  adopt  tbe 
Short  series  ayatem  for  their  entire  line.  This  is  specialty 
iuboresting  us  being  the  first  large  road  in  America  to  be 
worked  upon  the  Short  system.  The  contnut  is  a  very 
Urge  one,  being  for  200  15  h. p.  motors,  and  dynamoa 
aggrc^ting  1,100  b.p.  The  motor*  are  to  be  placed  on 
100  cars  of  the  vestibule  pattern,  16ft.  long,  each  fitted 
with  two  of  the  Short  motora.  All  the  old  rails  are  to  bc 
taken  up,  and  new  st«el  rails  of  tbe  latest  pattern  are  to  be 
laid.  'The  tine  will  bo  mostly  double-track.  The  old  can 
will  be  sobi,  and  tbe  entire  system  changed  to  an  electria 
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nwd  vitli  mort  modem  improresieota.  Tbo  entiro  cost 
wilt  Dot  be  lea*  than  two  nullion  doU&n.  Tba  Short 
aystom  Jias  been  taken  up  hj  Briub  int«re«U,  tiid  the 
progrnw  of  thu  line  will  Iw  w&uhed  tiith  f;re:it  interest  by 
othor  companies,  as  Iho  radical  cbaoRe  in  principle  from 
the  uBual  pwaUel  worldng  datutea  a  chuiKO  which  may 
powibly  bar*  far-nM«h)Dg  reiolto,  white  the  powibititieB  of 
the  system  will  now  have  the  opportunity  to  be  amply 
demonalrated. 

Deptford. — Further  roportu  of  the  failure,  past,  pre- 
eent.  or  futur«,  of  the  D«pUortl  eution  continue  to  t>e 
rumoured,  and,  we  suppoee,  will  until  the  sution  is  entirety 
opened.  As  a  matter  of  fact,  tbe  Deptford  statioo  is  work- 
ing ROW,  and  hiu  boon  wotldng  practically  every  day  since 
NoTomber  last,  supplying  current  for  the  Groav«nor 
draiit — at  haU  preasure,  but  usually  full  current — Dept- 
lord  vrorldng  as  a  re»en-e  to  the  Groevonor  plant.  A  second 
engioe  is  now  erected,  and  sundry  Hmall  itaprovements  are 
bejng  introduced  into  tho  second  dyniimo  before  starting. 
Tile  report)  of  tbe  failure  of  the  Ferranti  mains  ar«  devoid 
of  any  foundation.  Bdcently  a  length  of  main,  con- 
sisting of  soma  30  or  40  lengths,  and  ext«nding 
round  tbe  Doptiord  station,  was  lasted  with  trans- 
former! up  to  18.900  volts  without  fiuliire.  Tbe 
mains  are  considered  quito  utisfactory,  and  Ions  of 
tba  laogtbs  are  being  manufactured.  Some  mitee  are 
already  laid  along  the  route  in  djfi«rent  parts.  Although 
more  time  has  been  taken  than  hw  been  expected,  yet  it  is 
sufficiently  noteworthy  that,  with  the  exception  of  encIoBintj 
tlie  mains  to  satisfy  certain  autboriUos,  the  work  ut  Dept- 
ford  has  all  been  carried  out  aa  ori^'nully  pro[)Osed  and 
determined,  and  the  engineers  avow  themselves  thoroughly 
satisfied  with  the  result  both  of  the  dynamos  and  the 
mains. 

The  SUvertom  Drj  Call. — A  new  coll  has  booo 
introduced  by  the  Iitdia  Rubber,  Gutta  Peroba,  and  Telo- 
gmph  \^'orkA  Comjiany,  of  Sitvertown.  It  is  a  dry  coll, 
specially  designed  for  use  where  the  battery  is  liable  to 
ahaking,  or  rough  handling,  such  as  on  board  ship,  for  field 
UlCKraphy,  and  nmilar  work,  where  it  would  be  found 
itKODveiuent  to  um  tb«  ordioacy  oellu.  As  iho  cell  is  self- 
eontaiood,  and  delivered  ready  for  use,  it  is  only  neeossary 
to  couple  it  up  in  the  usual  way,  when  reiiuired,  no 
solution  need  be  added.  It  is  stated  to  possess  all 
tbe  adraatagee  of  the  LocIancbA  cell,  with  the  addi- 
tional advantage  that  it  may  bo  used  in  lUmosb 
aay  position,  tliere  being  no  liquid  in  it  to  spill. 
Care  should  be  taken  in  mounting  a  battery  of  these  cells 
to  prevent  one  coll  from  touching  anothor,  and  they  should 
etand  upon  a  base  of  some  insulating  material,  such  as  glass 
or  dry  wood,  and  for  efficient  working  this  ecU  is  not  recom- 
mended to  be  used  in  pnaitions  where  the  temporaturc  is 
high.  Wlien  tbe  cell  appearB  to  have  been  worked  out  it 
ia,  OH  a  rule,  only  neoeasary  to  fill  it  up  with  a  saturated 
toIutioD  of  salamuoniac  and  let  it  stand  for  some  time, 
when  the  solution  may  be  poured  out  and  the  c«Il  wiped 
dry  at  the  top;  it  will  tlion  be  found  to  have  recovered. 
It  may  be  expected  to  prove  an  extromoly  serviceable  cell, 
both  for  ordinary  use  and  for  testing. 

Alteniat9>Ciirrant  Motors. — The  invention  of  alter- 
nsiUt-cumuib  motore  and  the  coiiatnictioo  of  the  practical 
type  for  ordinary  use  is  the  groat  race  to  which  oloctrical 
engineen  are  setting  thenMlvN  at  tbe  pnaent  moment, 
and  there  ia  no  donbt  U»t  tb«  eueoimfol  iorentor,  and 
owre   perhaps,    tbe    auaoenfol    nunufacturet,    will    have 


a  rich  prize  before  him.  For  electric  ceatial  etatioos 
are  springing  up  in  all  direetiooB,  using  alternate 
currents  for  lighting,  and  the  Geld  for  motors  for 
tbcM  circuite  will  be  a  large  one.  We  bave  already 
noted  that  the  Teala  motor  has  been  practically  applied  by 
Westinghouse  in  America  for  driving  coal  cutters-  Mordey 
has  shown  that  his  alternate  dynamos  will  act  as  motors, 
and  has  proponed  certain  practical  suggestions  for  use,  and 
tliough  we  arc  not  aware  of  any  actual  employment  tJits 
may  be  expected.  Mr.  Swinburne  has  been  engaged  in  tbe 
aamefield  with  considerable  Buocess,  if  wo  may  judgefrom  the 
patent  records.  Measra.  Ganz  and  Co.,  as  we  have  indicated, 
have  overcome  tbe  great  difficulty  in  the  flashing  of  tbe 
bnislios,  and  the  teste  published  show  that  practical  work- 
ing is  becoming  possible.  Wo  now  hoar  from  Paris  that  a 
new  aiteniatc-current  motor  has  been  invented  tbere  and 
patented,  strictly  original  in  its  features,  and  IndciMndent 
of  synchtxmism  in  worlting.  Tte  etecUicat  world  will  await 
with  interest  the  practical  developments  tluit  are  sure  in  a 
short  time  to  ensue  from  the  intense  activity  in  this  field. 

Rating  of  Bfoohlnery.— A  Bill  has  boon  introduced 
intt)  Parliament  by  Mr.  Winterbotham  to  regulate  the  rat- 
ing of  raaohinory,  iriiich,  on  Wednesday,  was  read  a  seconil 
time,  after  a  keen  debate.  The  Bill  is  intended  to  flx  tbe 
species  of  machinery  that  ro%y  or  may  not  be  included  in 
tbe  ratoabts  value  of  premises.  It  baa  long  boon  hold  that 
iixod  machinery,  which  is  in  some  sense  a  part  of  tbe 
premises,  is  liable  to  ratos ;  but  for  many  years  machinery 
which  was  in  no  aense  part  of  tbe  building  was  held  to  be 
exempt  from  rating  ^a  much  aa  other  tools.  A  dozen  yean 
ago,  it  afipeaTS,  Sir  Alexander  Cockbnrn  decided  thai 
machines  which  make  the  premises  tit  for  the  puq)08e  for 
which  they  are  used  are  rateable,  and  Lord  Ether 
more  lately  decided  in  tbe  some  sense.  The  result 
is  that  all  over  the  country  niaaufu.cturers  bave 
found  themselvoB  subject  to  n  now  burden,  and  in  the 
words  of  tbe  preamble  of  tbe  Bill,  "*jue«ttonB  have  from 
time  to  time  arisen  a»  to  how  far  machinery  is  to  be  taken 
into  cunsidentioii  in  c^imiitin^^  the  rateable  value  of  the 
premiiiei)  in  which  ^ny  trade,  lMi:iiii(!K<),  or  mikiiufacturo  is 
curried  uii."  Tbo  Bill  consequently  roaborcs  the  law  to  the 
condition  which  existetl  before  the  decisions  of  Chief 
Justice  Cockburn  and  Lord  Eaber.  It  enacts  that  the 
annual  value  of  "  water  wheels,  steam,  gas,  air,  and  electric 
engines,  and  all  other  fixed  motive  powers,  and  tlie  fixod 
appurtenances  tboroof,"  with  "shafts,  wliocls,  drums,  and 
other  fixed  power  macbinery  which  transmits  tbo  action  of 
motive  power,"  shall  be  considered  in  fixing  the  rateable 
value  uf  iiromises,  but  that  all  other  macbinery,  whether 
atbichcd  bo  the  premises  or  not,  shall  be  exempt. 

Destruction  of  Telephone  Wires. — At  the  WooU 
wich  police  court  on  Tuesday,  four  Uds  were  charged  on 
remand  with  stealing  copper  wire  to  the  value  of  £i.  10s., 
the  property  uf  the  National  Telephone  Company.  The 
evidence  abowed  that  for  months  post  serious  damage  had 
been  done  to  tbe  telephone  wires  oa  Cox's-mount,  at 
Charlton,  the  wire  being  violently  torn  from  the  posts  and 
carried  away,  thereby  oaitsing  a  heavy  loss  to  the  company 
and  much  annoyance  to  tbe  public  The  police  kept  cloea 
watch  during  tbe  Easter  holidays,  and  suoeoeded  in  arrest- 
ing the  prisoners,  all  of  whom  oonfeseed  to  having  thrown 
a  rope  over  the  wires  and  dniggod  them  down.  They  broke 
the  wire  uji,  and  sold  it  bo  two  marine  store  dealers.  Mr. 
Marsham  said  tbo  prisoners  bad  catiaed  an  amoxiat  of  injury 
out  of  alt  projiortion  to  tboir  gain,  and  he  must  make  an 
example  to  keep  others  from  the  like  temjA^tion.    One  lad, 
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Wiug  very  yooog,  would  be  discharged ;  but  the  otherg 
would  be  BSDtonced  eaeh  to  six  sfcrokea  wiUi  a  birch  rwl. 
The  parents  of  tho  boys  were  invited  to  witness  the  [iiinish- 
ment,  which  was  inflicted  by  the  gaolor  in  thesUition-yanJ. 
The  two  marine  store  dealers,  AInry  Ann  Datidridge,  of 
High-stroet,  and  Jane  Town,  of  Morris-street,  Woolwiuli, 
wcto  then  called  to  answer  siimmotiHCH  charging  bhcm  witli 
purchasing:  ieaa  (juanlities  of  coppor  than  iiOlb.,  contrary  to 
the  Prevontion  of  Crimea  Act,  1871.  One  of  tho  boys  was 
called  to  testify  againat  them,  and  they  both  admitted  th.tt 
they  mi^t  have  bought  small  (juantities  of  the  wire  mid 
lorgotteti  tbe  circumstance.  Sirs.  Town  also  pleaded  that 
die  had  been  only  a  short  time  in  the  htuiness  and  did  not 
know  the  law,  while  Mrs.  Dandridgo  said  she  had  keptsh«j> 
for  30  years  without  a  complaint.  Mr.  Marsham  ficwl 
MrB.  Town  £2,  ajid  Mrs.  iJandridgo  X3. 

Conualssloners  of  Sewers  mt  TAnaton.~-'rh{> 
directors  of  the  Taunton  Electric  Lighting  Company  must 
be  becoming  quite  pi-ond  of  their  installation.  Not  only 
are  they  able  to  pay  good  dividends  and  to  aay  they  have 
converted  nearly  everyone  in  Xaunton  to  the  aide  of  doc 
trie  Hghting,  but  their  town  has  become  quite  a  |>Iace  of  pil- 
grimajie  for  rily  L-oriK)ration»  and  other  authoritioa  nxiulring 
information  as  to  how  to  do  likewinc.  On  Friday  last  a 
deputation,  consisting  of  10  members  and  the  clerk 
to  the  HoBOurablo  Commisflioners  of  Sewers  of  London, 
acoompanied  by  their  engineer  and  Mr.  W.  IL 
Prsece,  F.R.S.,  visited  Taunton  for  the  purpose  of 
itiBpectiog  the  system  of  public  lighting  in  operaLioti  tbera 
They  arrived  at  Taunton  Station  at  six  o'clock,  having 
travelled  by  the  fast  train  leaving  Paddington  shortly  after 
two,  and  were  met  at  the  station  by  Mr.  Maasinghaai 
(managing  director  of  the  Timntou  Electric  LigUttiig 
CoanpanyX  Mr.  'Wharton  (of  the  firm  of  Laing,  Wharton, 
and  Down,  who  have  the  sole  right  in  England  of  the 
Tliomsou- Houston  system,  the  system  u.-sed  in  Tauutou), 
and  Mr.  J.  LL  Smith  {the  boroagb  surveyor).  Three 
laiKkua  were  in  rcadincs*,  and  the  jiftrty  wcro  at  once 
driven  to  the  Caatle  Hotel,  their  )tc;Ldiiuartci«  during  thoir 
stay,  whence,  after  a  short  rest,  they  set  out  for  the  central 
electric  lighting  station  in  St  Jamos's-strcct  There  they 
were  met  by  the  enginect'-in-chnrf^c  and  the  sbilT,  utid  were 
■bown  tiwj  varioiia  eleptrical  and  other  machinery  at  work. 
They  appeared  very  much  pleased  with  all  they  saw.  Alter- 
Wnrda  they  returned  to  the  Catttlc  Hotel,  where  they  par- 
took of  a  banquet  at  the  invitation  of  the  chairman  and 
directors  of  tho  Taunton  Electric  Lighting  Company,  with 
the  Mayor  and  members  of  tho  Taunton  Corporation. 

Electrio  Fog-^Llghta. — The  aystcra  of  clocti-ic  fog- 
lights  introduced  on  the  Long  IiUnd  steamers  "Mimsu- 
ehnsotts"  and  "Rhode  hUnd"  aoiwar  to  have  proved  very 
■ucceuful,  and  have  iM:tugunit(.>d  a  new  method  of 
employing  the  electric  light  for  fog  si^nalliitg.  The  arc 
light  on  the  Hteamhoats  \s  pointed  vertically  upwards,  and 
the  loom  of  the  light  rises  to  an  incredible  distance, 
being  plainly  visible  at  many  times  the  distance  at 
whioh  a  plain  arc  lamp  could  lie  seen.  Pilots  have 
reported  seeing  the  light  at  18  miles  distance.  The  column 
of  light  rwemhies  a  stream  of  water  throwii  from  a 
bo«e.  Hitherto  vessels  have  been  htted  with  eoarch-IighU 
to  throw  l)eamii  horizontally  w  as  to  distinguish  approach- 
ing danger,  but  pilots  say  tuub  lights  are  useless  in  thick 
weather,  aa  no  light  can  jtenetrate  a  thick  fog  horizontally. 
They  are  worse  tlian  useless  and  blind  the  men  in  the  pilot 
house.  On  the  other  band,  a  light  projected  vertically 
io   tho   direction    in  which  tho  fog  te  least  thick,  will 
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throw  a  loom  fixing  the  position  of  the  vessel. 
This  search-light  has  been  combined  with  a  foghorn  on  the 
"  Rh'Hiu  Island  "  steamer,  whore  the  projector  is  placed  on 
the  top  of  the  pilot-house,  and  ia  connected  with  the  regular 
incandescent  syslem  of  tbe  boat.  Then,  by  means  ol  a 
weight  that  may  be  operated  by  a  magnet,  the  steam  fog- 
horn of  tho  vcwtel  is  brought  under  the  control  of  the  elec- 
tric current.  In  the  pilot-house  there  are  four  svritehes 
controlling  tho  current  that  runs  to  the  search-light  and 
the  foghorn,  and  by  means  of  theee  vvitebes  the  pilot  can 
start  the  search-light  so  that  it  will  Hash  at  regular 
iiiterrals  automatically ;  or  it  may  be  made  to  burn 
Hteadily,  or  it  may  be  made  to  flaab  automatically  at  tbe 
instant  the  foghoni  begins  to  bellow,  and  cease  to  flash 
when  the  bellow  coa«os,  or  the  flashing  and  bellowing  nuy 
he  done  altemntely  or  simultaneously  by  band.  It  is  the 
opinion  of  the  officers  of  tho  line  that  nothing  yet  invented 
will  he  HO  valuable  as  this  combination  tn  [irevcritiiig  col- 
lisions at  »e«.  This  searchlight  weigha  but  1301b.  It 
occupies  a  deck  space  ^t  square.  It  is  placed  in  the  top  of 
tho  pilot-bouse,  and  can  be  worked  from  within  and 
i]epre88»]  to  any  angle.     The  hunp  is  of  3,000  O-p. 

Inoandeaoent  Lamp  Data.— Some  interctting  data 
cu>'cring  the  comparative  cost  of  incandescent  lighting  are 
given  in  the  Kifftrical  IVorld^  taken  from  the  cArefiilly-kept 
records  covering  tho  period  of  two  years,  from  Jan.  I,  1888, 
to  Dec.  31,  1889,  of  the  large  iaolate«l  incandescent  electric 
lighting  plant  in  the  battcuient  of  »  wcli-known  office  build- 
ing. The  total  dynamo  capacity  of  tbe  plant  h  3,100 
IG^  p.  lamps ;  but  2,900  lamps  have  boon  wired  in  circuit, 
though  a  grcator  number  than  2,000  lan)]M  have  been  in 
nctiul  use  at  one  time  only  on  two  or  three  occauons. 
The  plant  has  been  in  constant  operation  dtu'tng  every 
hour  of  tbe  24  months,  with  two  exceptions,  the  first  of  tees 
than  two  minutes,  and  the  sccoikI  of  scvonU  hours,  while 
aome  change  in  the  pusitioii  of  tbe  shafting  was  being  mads. 
Only  two  annatures  were  injiu-ed  duiing  the  24  months, 
neceasitattnit  a  total  ex|ienditure  of  £M  to  re^Niir  same. 
Tho  total  mimlier  of  lamp  hours  for  1889  was  8.831,43.5  , 
AivX  forI888,  8,3S3,080  hours,  making  a  total  of  17,1S-I,R15 
hours.  Tho  eoni[u.ralivo  life  of  the  lamps  ossd  during  1888 
was  found  to  lie  3,250  buura,  white  this  arorago  had  increased 
dtuing  18Sd  to  4,464  faoiira.  A»  the  lamps  used  were  all  fur- 
niahod  by  one  company,  the  natural  inference  is  that  a 
higher  grade  of  hmip  is  now  being  su|>plieti,  more  especially 
OS  during  the  month  of  \ovember,  1889,  the  comparative 
avomge  life  of  the  lamp  has  reached  the  high  figure 
of  ri,fl29  hours.  The  totui  amount  of  coal  consumed 
during  188S  woe  1,337  tutui,  and  during  1889  1,406  tons, 
and  for  each  pound  of  coal  eonaumed  a  lamp  was 
maintained  for  an  average  period  of  two  hours  48  minutes. 
The  average  cost  of  maintaining  a  IG-cp.  lamp  for  24 
hours  during  the  [leriod  mentioned  was  S-41d.  The  cost 
during  the  first  month  of  tho  period,  January,  1888,  was 
1-48d.  per  onch  day  of  21  hours,  but  careful  management  had 
reduced  that  cost  byXovember,  1881f,to  2'9d.  per  lamp  for  24 
houn.  Acareful  studyof  tbe  above  abstract  should  convince 
every  owner  of  an  ofike  buikling  that  it  will  be  to  his  inte- 
rest to  have  an  electric  Ught  plant  installed,  with  a  view  of 
foraislung  electric  light  free  to  hu  patrons  a«  an  induce- 
ment to  occupy  his  offices,  as  the  total  yearly  average  cost 
[wr  lamp  in  a  modern  office  building  shotUd  notexceed  ITs. 
{icr  year  per  light,  including  every  [XMsiblo  expense,  aside 
from  electric  or  oombiaatiou  fixtures,  owing  to  the  limited 
necessity  for  artificial  light  during  tbe  grt 
the  lime  tho  tenants  ore  m  their  ofKcti 
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CABDEW  EARTHING  DEVICE. 

Mesats.  Drabe  imd  Oorbitn  have  coriBidcmbly  modified 
ftnd  improved  th«  Canlew  automatic  earthme  device.  \Vc 
%in  herewith  illustnitioii«  ot  tin  Istosi  penecte<l  mttem 
wbieh  has  been  finilly  adojitad  by  the  London  Llectric 
Supplr  Corponttion  after  an  exbaUBtive  acriea  of  toeta,  and 
will  shortly  be  in  use  over  all  iheir  Londou  drcuita.  The 
iieceseity  for  npiiaratiiH  of  thi«  class  wae  foreseen  by  M&jur 
Cardew  some  timfi  bkck,  and  hie  ptitents,  which  are  hold  by 
Meesrs.  Drake  and  CMrbani,  <;<>rer  dcvioee  which  depend 
lor  tbeir  action  on  suiic  ntinLclion,  or  mode  on  the  Geiasler 
I  ttdM  or  Mmilar  j»rinvi|>les. 


Cirdttiv  ICkttMng  Derioo— Clwod. 

The  stalii:  arrangement  ba»  bo«ii  fouod  to  give  the  best 
resiilta.and  has  been  adopted  in  theslaridard  TnHtninifuit  ae 
being  less  liable  lo  deraiiiniment. 

The  action  of  the  device  is  to  connect  the  secondary 
circuit  to  earth  auloiitatically  whenever  a  dansorous  difTo- 
renoe  of  (fotenLial  is  establisbed  b^ttween  the  lanip  circuit 
and  earth.  This  resalt  it  obtaino<l  by  )Tit«r|>oRmg  some 
medium  which  will  bo  of  infinite  reeiBtance  until  a  hi^h 
voltage  flxist«,  when  a  free  ]>asaage  for  the  current  la  pro 
video. 

The  static  device  illustrated  consiste  of  two  brase  plates 

Iilaccd  near,  but  insulated  from,  each  other.  Between  these 
ies  a  thin  foil  of  aluminium,  which  ia  retained  in  position 
by  ebonite  pegn,  one  plate  being  connected  to  earth  and  the 
other  to  the  secondary  circuit. 
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A  flat  projection  is  fomied  on  the  upper  ]>lale  over  one 
end  of  the  (oil,  on  that  as  soon  as  a,  dinareiiice  of  tOO  voita 
is  established  one  end  of  the  foil  lifu  by  static  attraction, 
and  a  metallii:  contact  is  made  between  the  two  pUtes.  The 
main  primary  fuses  are  immediately  severed  by  thoiacroHSQ 
of  current,  and  the  supply  U  cut  on. 

The  two  plaie*  iire  insulated  by  ebonite  rings,  and  are 

,  Bectirdy  bolt4!d  tufietber,  eo  that  alter  being  tested  at  the 

central  etatioe  no  skilled  labour  is  required  to  lixtliein.    It 

bim  )>een  shown  that  the  plates  can  be  shaken  or  roiled 

alfui^L  without affectifltf  the  voltage  at  which  the  foil  will  HfU 

The  plates  itre  curried  by  brass  s|KHnj^,  t')  which  thocon- 
I  iioctioiis  are  pcrmationtly  made  iit  the  Wok  of  a  solid  block 


of  ebonite,  so  that  the  act  of  sliding  in  theplateeinakea  the 
cnnnections,  and  a  elot  on  one  side  renders  it  impossible  to 
p»t  them  in  with  the  KTong  side  uppermost. 

l*he  plutcs  arc  all  made  interchangeable,  eo  that  when  the 
foil  has  acted  it  is  merely  necessary  to  slide  in  some  freah 
plates.  ] 

It  has  been  eiiggcetod  that  the  connect]  ax  of  the  Mcondary ' 
circuit  permanently  to  earth  will  remove  the  necenity  for 
this  device,  but  there  is  no  comparison  fn>m  a.  lire  riek^ 
jioint  of  view,  for  a  ttraiii  Ls  permanently  put  on  the  insula^' 
tion  of  the  coTiductore,  and  a  slight  teak  which,  with  the! 
automatic  device  would  remain  harmless  for  years,  ia  liabls^ 
to  he  developed  at  any  time  into  a  state  of  danger.     This 
is  especially  the  one  in  damp  aitiiatians,  where  tnu  sise  of 
the  conductor  may  be  reduced  by  corrosion. 

It  13  endent  that  the  apoaratUB  can  be  modified  to  act  aa  ' 
1  relay  and  cut  off  both  poles  of  the  circuit,  or  to  ring  a  bell 
and  drop  a  danger  disc,  aa  has  been  armnged  for  the  OheHea 
Electric  Supply  Company,  where  continuous  ciitrenta  are ' 
used. 

In  addition  to  the  I>eptfr>rd  Company,  the  instnimente 
have  been  supplied  to  the  Newcastle  Ktectric  Supply  Com- 

Say,  the  central  station  at  Lynmoutb,  Devon,  the  Shangbai 
ectric  Company,  etc. 


CONSTANT  POTENTIAL  WITH  OVEB-COM POUNDED 
DYNAMOS. 

BY  ALEX.  DOW. 

The  ideal  constant  potential  distribiilJoii  is  that  which 
maintains  at  the  terminals  of  the  tamp,  motor,  tmnsformer 
or  other  translating  device,  the  same  potential  dilTororico 
under  all  workinj^  conditions.  This  ideal  is  attained  to-day 
ill  many  iiietallatiotts  within  1  per  cent.  The  usiwl  apeciti- 
cation  now  requires  that  the  manufacturora  guarantee 
ugainst  a  greater  variation  than  1  per  cent,  from  the 
standard,  thus  allowing  a  range  from  permissible  minimum 
to  permiseible  maximum  potential  of  2  per  ceiil<  of  the 
total.  ^ 

Given  a  generator  that  wiEl  maintain   constant   potential  i 
at  its  terminals,  the  loss  of  potential  due  to  the  resistance ^ 
of  the  conductors  between  the  generator  and  tranalatin); 
device  is  the  only  factor  to  be  taken  into  account.    In  prac* 
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tic«  this  loss  of  potentiul— eall  it  "  trajianiiaHon  loss  "^la 
&  variable,  the  ciinetit  changing  with  the  work  done  in  the 
system.  Varying  the  conductor  reaistaiice  to  maintiun 
ei^iial  transmission  loss  is  not  readily  practicable,  uor  is  it 
economical.  Varying  the  potential  dinercnce  at  the  gene- 
rator i»  the  usual  method  A»  the  (totontial  difTerencu  must 
incFKiHe  ill  acconlanco  with  the  increased  cuneut  output,  a 
method  of  increa>«e  ontrollo'l  by  the  current  will  be  auto, 
tnatic.  The  generator  being  a  dynamo,  with  its  field  not 
HBtiirstod,  what  meLbod  '\*  more  appropriate  than  a  supple- 
mentaty  svrica  winding  of  proper  prG|«>rtion>4  ?  Ana  tho 
"nvvrcompuunded  "  dynamo  i<t  evolved,  which  is  the  dy  itamjj 
jwr  rjteilrtxce  of  to-day. 
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'^0  ealevtetfon  of  the  taIuq  of  tb«  Bupplemont&iy  wiod- 
ing  has  lieen  discussed  lately  in  the  IfWtcrn  Ekdrician.  It 
hn«  been  shown  that  there  u  s  disturbing  factor  in  the  cal- 
culation— namely,  tho  variation  of  the  value  of  the  original 
"constant  |x>t«ntial  "  winding  by  the  increased  E.M.F,  due 
to  the  supjilecrieiitiiry  winding.  To  il1u«tr.tt«  :  A  dyniimo 
is  originally  wound  to  nDiiuUiin  110  volts  ut  ita  taiminala. 
liis  Uuin  over-comiioundod,  so  as  to  givo  110  to  115  volte 
in  proportion  to  current  oiitjnit.  tfiit  the  %-;)1iic  of  thu 
original  winding,  presiimaMy  .t  xhunl  coil,  is  enhanced  by 
its  receiving  a  tonninal  proesuro  fp^a.t4r  than  designed,  uid 
the  supplementary  or  nerics  vrinding  cannot  he  catcu1at«d 
without  allowing  for  the  iocreased  defect  of  the  shunt. 
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There  are  two  methods  of  connecting  the  oonpound 
fields,  familiarly  eallod  "  short  shunt,''  Fig.  1,  in  which  the 
sbunb  coil  parallels  the  annaburo  only ;  and  the  "  long 
shunt,"  Fig.  2,  in  which  the  shunt  coil  is  connected  to  the 
terminals,  and  parallels  the  armature  nnd  scrivs  coil.  I 
desire  to  point  out  another  method  of  connection  which 
eliminates  the  disturbing  f».ctor,  tllostrtted  in  the  preceding 
paragraph.  Tho  ehiint  winding  may  be  oonnoctod  "  on  the 
syetem,  Fig,  3,  that  is,  on  the  mains,  or  tamp  IcaUs 
or  trolley  wire  and  ground,  which  are  to  Se  kept  at  a  con- 
stant potential  differenM.    This  method  obviously  will  give 
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the  abiint  winding  a  constant  instead  of  a  varying  value, 
and  the  aerioA  winding  can  be  talculated  of  full  magnetic 
value  to  oomponsate  for  the  traosmission  loes,  a  very  simple 
matter 

As  to  the  practicability  of  this  plan,  it  may  be  said  that 
thvre  are  few  constant  potential  plants  in  which  the  dis- 
tributing mains  Ho  not  return  to  the  {tower  station.  Even 
whvre  tiie  mains  need  not  for  oommorcial  reasons  he  led 
back,  they  arc  so  returned  as  *'  pressure  wires,"  or  to  light 
the  station.  No  additional  outaide  construction,  therefore, 
is  necessary.  The  shunt  is  simply  disconnected  from  the 
dynamo  or  feeder  ban,  and  cunnected  bo  the  inuiii^, 


This  mothod  of  connection  an  often  he  applied  wHh 
advatiuigc  to  dynamos  which  hare  been  already  fitted  with 
a  series  coil,  and  the  value  of  the  latter  adjusted  to  a 
standard.  Such  dynamos  are  miially  over-compounded  6, 
10,  or  IS  per  cent.  These  are  convenient  percentages,  and 
no  manufacturer  can  alTord  to  furnish  individual  dynamos 
of  other  than  standard  winding. 

With  a  compact  building  und  the  dynamo  centrally 
located,  the  question  that  usually  arises  is  not  how  to 
deliver  the  current  at  fuU  pressure,  but  how  to  get  the 
feeders  small  enou^'h  for  the  "drop"  without  heating.  But 
with  a  pUiit  that  is  a  little  too  large,  fi  per  cent  is  too 
little,  10  pm*  cent,  too  much  for  economy,  and  so  on.  The 
nuiu  who  has  not  loured  for  a  dynamo  "  between  siaw  "  has 
not  been  lonji  in  the  business. 

Take  the  anunt  of  a  standard  over-com|x>unded  dvnamc 
off  its  terminals,  and  connect  on  the  mains.  You  will  find 
the  machine  is  still  over-compounded,  but  to  a  porconUge 
about  half  what  it  was  boiore.  So  the  Tt  {ler  cent,  will 
beoonw  2},  and  the  10  per  coot.,  7  J.  This  suggestion  is 
dedicated  to  the  long-suffering  oxport  who  has  had  to  run 
feedon*  u|)«tair«  and  down  again  "  to  work  o3  that  -'t  i»er 
cent,"  in  the  hope  thot  it  will  be  a  small  mitigation  of  nis 
ever  numerous  sorrows. — JFrsla-n  Electrician, 


WELDING  BY  ELECTRICITY. 

Tho  ordinary  mooting  of  the  Institution  of  Civil  Engi- 
neers was  held  on  Tuesday,  Sir  John  Coode,  K.C.M.O., 
prendent>,  in  the  chair,  when  n  paper  was  read  on — 

"THE    JlPPUCATIOIT    OF     ELKCTRICITY    TO    WBLDINO, 
erTAHPIXQ.  AKD  OTHRB  COCNATB  PDRPOSES." 

arsm  FRK&KntrK  iiiiAttwi>.t.t.,  r.x.B.,  fjUT  rtuauDEvr,  isst.c.s. 

Although  large  Btmcturea  of  wrought  iron  and  of  mild 
steel  commonly  had  their  parte  united  by  bolting  or  by 
riv«tirig.  and  although  much  ingenuity  bail  been  expended 
in  so  arranging  and  propottioniog  riveted  joints  as  to 
obtain,  in  the  joint,  the  greatest  peroontage  of  the  strength 
of  the  material,  neverth«less  casaa  occurred  in  all 
struotures  where  the  union  of  these  nwtAla  by  welding 
became  almost  a  necessity,  or,  if  not  a  ueoesaityi  * 
matter  of  convenience  and  economy.  Wrought  Iron,  Id 
addition  to  iu  many  other  merits,  had  the  merit  of  being, 
par  tiK^lence,  the  weldable  metal ;  mild  steel  also  poaseesad 
this  merit,  but  nevertbelcsa  there  was  always  a  feeling  of 
doubt  about  a  weld,  although  welds  were  of  aecesidty 
largely  trusted.  No  bettor  illustration  of  this  could  1» 
given  than  thjt  of  a  common  chain,  each  one  of  it«  mani- 
fold links  having  a  separate  weld.  In  the  early  days  of 
making  stupension  bridges,  the  linlcs,  unless  the  wasteful 
process  of  cutting  awu)'  a  large  portion  of  the  bar  raa 
resorted  to,  were  made  by  forming  the  eyes  separate  from 
the  bar,  and  by  welding  them  on.  To  ooriate  these  difG- 
cultiee,  us  long  ago  as  I8'lfi  Mr.  Howard,  of  the  firm 
of  Howard  and  EAvenhill,  of  the  King  and  Queen 
Iron  Works,  Rotherbithe,  devised  a  plan  which,  while 
avoiding  the  necessity  of  welding  on  the  eyes,  avoided 
also  the  waste  of  material  before  alluded  to.  Within  the 
last  few  years  a  plan  of  "  up««tting  "  the  ends  of  the  hare 
by  mechanical  moans,  so  as  to  obtain  the  requisite  material 
for  the  formatiou  of  the  eye,  had  been  introduced  in  the 
United  States.  Although  imperfection  in  a  weld  might 
arise  from  insufficient  boat,  or,  ii>docd,  from  an  excess  of 
heat,  or  from  the  application  of  inadDr(uaUi  power  to  bring 
the  heated  surfaces  tc^etber,  probably  by  far  the  greater 
proportion  of  defoetivo  welds  arose  from  the  [)reaence  of 
some  foreign  body  between  the  surfaces  to  be  welded,  ofi 
as  it  was  eipreisively  called,  "dirt"  of  some  kiitd  or 
another.  Attempts  had  been  made  to  obviate  theae 
difficulties  by  employing  gaseous  or  liquid  fuels,  and, 
in  rare  esses,  by  the  removal  of  the  oxide  of  the 
metal  from  the  surfaces  by  tiu-ning  or  planiivg.  Allu- 
sion might  bo  permitted  tu  tho  welds  tbat  were  soocM- 
sirely  employed  for  the  welding  of  railway  tyres  in  the 
days  prior  to  the  present  system  of  makiixp;  t>Q<ae  Wtea  Vy 
continuous  rolling  and  in  the  hoop  form.  OrtwieKiiavrised 
an  ordinary  scarf  weld,  bird  mouth  wolda  irv  >3*K^<w«i*-^««', 


ajngle-iredge  wolds,  and  douUewedge  welds.  In  all  tbeae 
CUM  liammfiring  web  omployod,  but  for  carriage  tyros,  at 
all  avenU,  the  butt  weld  wu  used.  In  tbe  earlj-  aiya  of 
trroudit-iron  oi-dimiicc,  wtore  it  wu  dodi-ablo  to  linkvc  in 
one  [Moee  a  wroughb-iron  tube,  so  long  iu  relation  to  its 
diameter  thit  it  would  have  becin  difficult  to  Iiave 
welded  it  u^j  us  j.  sinjflo  coil,  it  was  mad6  by  wetdijig 
two  coils  togobbcr,  each  of  ubout  Imlf  the  Icngtli  of 
the  dedred  tube.  It  need  bardly  be  said  that  every 
one  of  the  modes  of  beotifij;  employed  itivolve<]  that 
tbe  heat  should  proceed  from  the  outride  inwanbt. 
Tliere  were  alao  the  chances  of  Inadequate  heat,  of  aii 
exoess  of  beat,  and,  ur  had  already  been  stated,  of  the 
presence  of  dtii  in  the  n-eld.  Moreover,  there  was  tba 
difTiculty  of  ascertajning  to  whut  state  the  beat  had 
attained.  Commonly,  in  small  weMa  the  pieces  were  wicb- 
ili'uwti  from  the  tire,  witb  the  oonseijuent  risk  of  picking  up 
"dtrt  "  during  reintroductioii.  Among  tbe  dotidenta  for 
heating  for  welding  purposes,  if  the  mode  lulepted  should 
admit  of  nniform  beAtini;  throughout  the  eectioiitU  area  to 
be  welded,  it  Bhould  aamit  of  absolute  regulation  of  the 
heat,  it  should  be  free  from  the  possibility  of  intro 
ducing  either  particlee  of  fuel  or  gaees  between  the 
weldinjT  Hiirfaces,  and  it  should  admit  also  of  complete 
iiispecUou  during  Lbo  time  tbo  booUug  wiu  ^oitig  on. 
AH  these  desiderata  were  allordod  by  electrical  beat- 
ing. As  regarded  the  power  of  an  electric  current  in 
passing  through  siibKtancee  to  develop  h&,tt,  the  moat 
familiar  iiutance  was  probably  that  of  the  carbon  filament 
of  an  incandescent  lamp,  now  eo  largely  iisod  in  tboatres. 
in  clubs,  and  in  private  houses.  It  was  common  knowledge 
th*t  electrical  energy  was  compounded  of  KM.F.  or 
potentia],  or  pntferenti^ly,  |)rcsHuru,  multiplied  into  the 
amount  of  the  cun'ent,  or  tbo  iH'Bssure  multiplied  into  the 
quantity.  Whenever  this  electrical  onorj^y  had  to  pasn 
tJirougb  a  conductor,  tbo  resistance  of  that  coii<]uctor  to  its 
paauge  deitroyed  a  certain  jiortion  of  the  electrical  enorg)', 
which  energy  ho  destmyed  reap[ieamd  in  the  form  of  heat, 
and  must  appear  in  the  vc'y  conductor  which  had  been 
tho  cause  of  the  dostruction  of  the  electrical  energy. 
Therefore,  the  amount  of  h^at  produced  muat  be  that 
which  vnu  the  thornial  cjuivalent  of  the  electrical  energy 
destroyed.  What  the  tempemture  would  lie — and  in  most 
eases  il  was  the  lemiieratiire  reached  by  the  ccmduclor,  as 
the  result  of  tbe  passage  of  a  given  quantity  of  current, 
which  was  of  )mi>ortance — depended  not  only  u]K>n  tho 
beat-miits  produced,  but  upon  other  ounsiderations. 
Although  electric  energy  woa  represented  by  the  multipli- 
cation of  the  preestire  into  the  current,  it  would  be  found 
that  tbe  beating  efTect  of  any  given  current  was  in- 
dependent of  the  presqiire,  and  that  the  heat  produced  was 
in  proportion  to  tbe  current  employed.  As  regarded  the 
beatin;  eflfect  of  any  given  cHrrentU|>on  different  materials, 
if  there  were  an  ab«omtely  perfoctconduetor,  whieh  ofTeied 
no  resistance  to  tho  passage  of  an  electric  current,  no 
amount  of  clectriciil  energy  coilld  heal  it,  becauiie  no  «xl«nt 
of  eonductor  could  dc«trov  any  jiartof  that eleetrieal  energy. 
On  the  other  hand,  in  the  case  of  a  material  abs<riutcly 
impermeable  to  an  electric  carrenb,  it  need  hardly  be  sain 
that  no  heating  could  re«ult,  as  no  current  oould  ikuuk. 
Fortunatolv,  tho  materials  commonly  welded,  iron  and 
steel,  helii  a  very  bapjiy  position  as  con<Iuctars  in 
the  scale  of  metals  for  the  purpoHes  ol  being  electric- 
ally boated.  Tho  oloetrical  rcsistAoco  of  metals  in- 
croosod,  however,  with  an  increase  in  their  tem[iera- 
tnre.  Thin  rjuention  of  tbe  increase  of  retdsta-nce  due 
to  insreaso  ef  teini>eratnre  had  been  investigated  by  IV. 
Hopldaeon,  and  the  results  obtained  bad  bcon  published  in 
the  Phitnv^kical  TTattMeiiim.t  for  tbe  yaw  1889.  This 
increase  of  reoistance  to  the  |»«age  of  the  cuirent,  as  tbe 
temperature  increased,  was  of  great  utility  in  eledricAl 
wclatiig.  Consider  tbe  two  ontls  of  bam  to  liu  welded, 
more  ordinary  rough  surfaces,  tbe  first  contact  was  maile 
Qpoii  numerous  points,  through  tbeee  the  current  |MSsed,  and 
they  becaime  rapidly  healed,  ami  offered  more  resistance. 
As  endway  pressare  was  ap|i)iod  tho  euriuces  in  conuct 
became  of  larger  and  larger  area,  until  all  were  heated  up 
uniformly.  The  {(roater  current  sought  them  parte  which, 
although  in  contact,  were  at  a  lower  temperature, 
and    this    went    on    until    contact     atid    uniform    tern- 


perattu«  were  obtained.  Having  re^wd  to  the  fi 
that  the  [articular  fomi  of  electriciu  enet^  n 
for  im^iarting  heat  was  that  uf  Urge  cui-ronl 
low  pressure,  it  would  be  seen  that  there  was  very 
difficulty,  amounting  a-lmost  Ui  a  commercial  inipoasib'^ 
of  tranamiLiing  electrical  energy  in  such  a  form  over  aa 
but  vciy  abort  distances,  for  unless  the  cc^nductors  were  of 
enormous  size  tbcy  themsotves  would  be  injin-iously  heal 
by  the  t)assa|;e  of  the  current,  and,  moreover,  the  pressi 
rouuirod  to  orivo  those  large  currents  through  any  consid 
able  length  of  conductor  would  bo  so  large  a  psrcentage 
tbe  workinc  pressure  as  to  add  very  greatly  to  I 
{wwer  required.  For  these  reasons  it  was  desiral 
that  the  elccbricul  energy  ihould  only  take  the  form 
large  current  and  low  iH-essure  in  tbe  very  neiKhboiu-- 
hood  of  the  welding  machine  itself.  In  :kU  probability 
tho  gidit  use  uf  vleclnc  welding  machines  would  be  for 
uniting  piecps  of  special  and  difficult  form,  and  for  deal* 
ing  witn  refractory  metals,  refractory  in  tho  fienM  that 
th«y  did  riotleud  themselves  to  successful  welding  by  any 
of  the  ordinary  processes.  Metals  which  had  beeo  dealt 
with  in  such  machines  comprised :  Steel,  every  variety 
seemed  to  be  weldable ;  iron,  cast,  wrought,  malleable,  case- 
hanteited,  fcrro-;«luminiijm  ;  copiier,  cast,  rolled,  drawn  ; 
brass,  cast,  rolled,  drawn  :  Delta  metal,  ^luiitz  metal, 
aluminium,  tin,  cobalt,  silver,  lead,  manganese,  gold,  sine, 
biiiiuuth,  [ilatinum,  nickel,  iridium,  bronne,  phosphor,  siU- 
oun,  gutimotal,  etc. ;  gold  to  platinum,  bronM  to  iron,  iron 
to  ateel,  German  silver  to  iron,  brass  to  iron,  German  silver 
to  biass,  coi»[H.ir  to  iron,  copper  to  bra8».  At  the  Crowe  works 
Mr.  Webb  had  one  of  these  weldingmachinee  in  n«e.  He  had 
it  at  work  at  present  shuttingon  eyes  to  screwed  rods  of  some 
jin.  diameter :  the  weld  waa  made  close  upto  the  screw,  which 
wa«  in  no  way  injured  iu  the  process.  It  has  also  been 
employed  to  wold  ends  to  tu)>c«,  to  wold  together  the  parte 
of  twtst  drills  which  had  been  broken,  and  to  weM  '  ' 
steel  for  tools  on  to  commoner  materiata.  It 
obvious  that  a  machine  that  gave  the  power  of  beating 
material  with  an  absolutely  controllable  heat^  and 
enabled  that  heat  to  be  inspected  and  to  b«  communicai 
without  tho  advent  of  impuriticji,  must  have  many  usee  ii 
the  arts,  in  iireparing  piooee  for  brazing,  for  etimpiitg,  ami 
in  a  variety  of  other  ways ;  in  fact,  there  c-Juld  ho  no  doubt 
that  the  existence  of  such  a  machine  would  ibaelf  give  rise 
to  a  large  number  of  new  nsot. 


THE   DIATHERMANCY  OF  AIR  IN   RELATION  TO 
THE  EFFICIENCY  OF  INCANDESCENT  LAMPS.* 

BY  V.  HIiililNS.   MKMHItK. 

It  is  occasionally  useful  to  know  something  of  tho  stat*^ 
of  the  vacuum  in  incandescent  lamps  without  injuring  them 
byjiorfunLting  tbo  bulb  with  electric  discbai'ges. 

Tho  pro))erty  which  air  poj&csties  of  transmitting  radiant 
heat  in  properiion  to  its  density,  affords  a  means  for  obtain- 
ing this  information. 

1  have  not  seen  any  mention  of  thi-t  proiterty  in  works 
on  the  subject  which  1  have  consulted,  ana  do  net  know 
whether  my  results  agree  with  othei'a  which  may  hare  been 
obtained. 

In  order  to  make  some  com])aratire  tests,  I  obbuned, 
through  the  kindness  of  Major  Floorj-Pago,  a  number  of 
Inmii  bulbs,  fitted  with  similar  filaments  of  platinum 
iridmm,  as  nearly  as  jMssiblo  alike  in  length. 

!>ome  of  these  bulhs  were  oxhauatetl  to  tho  highest  pos- 
sible degree,  some  left  o|)eii  to  the  air,  and  othetv  exhausted 
to  a  pressure  oqiuil  to  ^gth  inch  of  mercury. 

With  a  seoaitivo  thermoscope  tbe  different  qualifieotioiu 
of  the  three  dc^-ripLions  can  be  made  ap[)aronL 

The  lamps  of  e^ch  cl.iiu  being  very  aimiUr  in  theii 
behaviour,  tt  is  ordy  nocossiu-y  to  give  tho  results  obtained 
with  one  of  each  ty{>c. 

Tho  highest  jioA-iitile  oxbauslion  is  that  which  is  su|ipoaB(l 
to  be  the  condition  of  the  electric  lighting  bulbs ;  the  Ath 
inch  gives  u  vacuum  like  that  necessary  for  the  Geisuor 
tubes  ;  the  air  bull),  as  before  mentioned,  open  to  the  air. 

By  means  of  adjustable  resistances  and  batteries  the 

*  F»f*t  n*il  at  thu  luatitulioa  of  Blcctried  KuginMta,  April  10. 


thraa  Umps  vara  brought  to  Ute  nme  dep-ea  of  rad  bMt, 
«  netaiy  as  could  be  judged. 

Tb«  potentJHl  ni  the  tiliimflnt  benninaU  snd  tho  Toliime 
of  current-  (lowing  wer«  meaaured  iti  each  taM,  with  the 
result  thu  the  air  bulb  requirftd,  to  pixduco  the  red  heat, 
T'OS  wattfl  ;  the  ,Vth  inch  vacmim,  C-33C  watts  ;  and  the 
highest  possible  0-646  watts  only. 

Wiib  th«  samo  tuniis  id  serie*  tb«  highest  possible 
becotoos  irhtt!t  hot  with  a  ciirrent  which  scar&clv  causea 
ritible  redneiu  in  the  air  bulb  fllamenl^  and  only  dull  red- 
ness in  the  y'(,th  inch  vacuum. 

The    TvUbive    conductibility    of    the    three    bulbs,  aa 
neasurod  by  radiation  d[k>ii  a  sensttive  thernioscope,  was — 
Air.  325deg. 

j^th  inch  vacuum,  SSOdeg. 
Highest  jiflssible,  Sfide;;. 

Whan  the  same  filatneiiU  were  nised  to  inca.ndeacence, 
that  fn  the  air  bulb  required  312  wj.us  per  candle;  the 
i^th  vacuum,  1531)  watts  {ler  candle,  and  the  highest 
jXHisible  vacuum,  4  watts  only  per  catidle. 

These  results  show  that  of  two  aimiUr  kmna  one,  merely 
from  imperfect  vacuum,  may  rccfuirc  double  the  current 
that  is  necessary  in  tho  other  to  produce  the  same  amount 
of  light,  and  at  the  samB  time  become  dangerously  hot. 
The  two  extremes  of  my  scale  show,  for  example,  the 
absorption  of  rieaily  eight  times  the  force  in  tbo  case  of  the 
air  bulb  that  is  necessary  to  produce  the  same  effect  in  the 
most  efficient  lamp  with  a  higher  vacuum. 

It  is  possible  that  v&ciia  proditucd  by  chemical  absorption 
of  carbonic  gas  may  be  more  perfect  oven  than  this,  and 
advantageous  to  use.  There  la  always  some  air  left  in  a 
vacuum  proiluced  by  a  pump  ;  but  it  ii  no^iblo  to  iraa^no 
that  no  gu  will  be  mi  iin=ibsorbed  in  tcie  ease  of  caustic 
potash  and  earbonte  acid  gas  being  employed. 

Lamps  which  difTer  much  in  the  etate  of  their  surround- 
ing medium  differ  also  in  their  behaviour  when  current  la 
applied.  Those  which  have  a  very  perfect  vacuum  attain 
ineandescenee  slowly,  &iid  lose  it  in  tho  same  way ;  while 
those  which  are  imperfect  start  suddenly  intoincanaoscence, 
and  as  suddenly  lose  it. 

Disotmsroir. 

Oeasral  WobWr  taktd  Hr,  BieKiM  if  b*  propMod  nny  muiii  of 
tMtinit  tl)B  degTM  of  sxhauillon  irithscit  Bilag  ihi  mstbod*  ordtaariljr 
•ntpluyoil  b)r  U(n|tat«ker3, 

Major  Cardsw  cu(|uiied  wlielliai  lie  luul  tcpMt«d  hit  asp«rimeitts 
witli  Unija  having  c«rbau  liUiiionU. 

Mr.  O.  S.  B^T—t  taSud  if  hi*  ippcntiu  would  lDd!ast«  tfci)  differ- 
>SM  bctwMft  s  TKUiuu  of  ^iD.  u  1  tli«  Motl  pcrfi-Gt  ulitaiuablc. 
In  bis(lir.  lUium'ii)  tJiiininti  tJiera  Wkt  t,  Kre*t  ueeil  oF  laiiiecliitig  to 
npUrn  the  onliiiAty  coil  tut,  wliioh  in  tne  cue  of  carbon  Um;M  is 
Hon  tub le. 

Mr.  Grwivtn*  wisLed  to  k.a»w  whether  th«  tbiukoMs  of  tht  bulb 
nuiic  »[■)■  liifTMvnco  in  the  ellicieneji,  lor  b«  lhoU|tbt  lb«  hsAt-oondnat- 
in^  power  of  th«  glM*  inti«[  tlTR^t  the  temponturc  of  tha  liluntDt. 
H*  also  saknl  if  it  wonld  cot  bn  advuwblo  to  um  doultie  bulbi,  m  as 
to  bsVB  tbe  benefit  of  the  diat.heimAiii'y  of  both. 

11i0Pr«sId«tit  Mid  ibe  wotl-kaowi)  method  of  t(<«Cins  tb«  Btal«  of 
Um  VKiiuiti  by  rtciliui;  4t  Llic  bulb  whiUt  the  Ump  wu  alight  nu  s 
birl^r  good  ^uidc.  lie  thou^L  tbo  dlficrtscoa  obgoivcd  hj  the  tuthor 
v'tv  iiut  <liiT  to  'liatkanuftM^ri  ^^t  ratlitr  U>  Mnrtction  htti  iliffituon. 

Mr.  "'If**",  Tcplying  to  0«n#tal  W»1>hi>r.  wiii  hi«  Apjumiua  had 
tasa  used  pnoclcally.  St  one  ease  hs  ra>3eiTed  t  lamp  whioh  was  luji- 
pOMd  ta  be  eibaiutM  to  iSiu.,  tint  hia  therMoscog«  lailiciUil  a  lover 
ncumn.  On  tctnrniiiK  the  limp  to  the  maker  hia  prediction  was 
Tflrifloil.  Hia  a|iiAratiin  nui  mi  -Kuiitive  tlial  Lt  garo  a  dttlnotion  ol 
COOdlvinvM  irtoufhoi  with  tho  Cu^'cr.  In  arwuodo  Utjor  Canlcw 
he  asU  fc«  had  found  tbo  tadiatin'i  Ironi  filam^nbs  of  diHvrant  materia 
to  ht  aXtiu.  IteteTrioc;  to  Mr.  Gnnvill'?'!!  <}ii«stion,  bo  said  ha  liail 
not  triad  tha  ofltMl  of  diirnreut  llniukuasMa  of  gtan,  but  h«  believed  it 
tMttar  to  nu  largo  btillm  rathar  than  email  oaea.  As  to  the  oaiuo  of 
the  pbonoitirna  ohirrvtal,  be  onco  BU)p«<ct«d  thitt  convention  waa 
o|ionim,  hut  aft«r  invet tiKation  tho  awtter  hadconoludod  that  11  bad 
DO  «ir«ct. 


CORRESPONDENCE. 

A  PLEA  FOR  THE  ENOmEER. 
To  THE  Editor  or  tiik  Elkctrical  Enginbbr. 
Sir,— Being  a  profound  believer  in  the  future  of  applied 
electricity,  I  wat«h  with  interest  the  iirogresa  of  the  work 
of  this  kind,  and  tbe  efforW  made  by  our  learned  pro- 
fosaara  in  Iho  technical  education  of  the  rising  generatioa  of 
olectrkal  eugineon). 

]  therefore  chum  to  be  able  to  a^toak  withmit  prejudice 


U[>on  the  subject  which  Mr.  Sydney  F.  Walker  aoUrgod 
u[>oti  in  your  Ust  issue. 

My  object  in  entoring  the  list<  agalink  so  eiafnenl  an 
authority  is  to  counteract  tbe  mischief  which  I  believe  such 
remarks  as  hie  is  cal<:ulated  to  have  upOD  tbe  education  of 
the  young  man  who  deairee  to  become  a  successful  and 
practical  worker  in  tbe  wideniog  Sold  of  electrical  ongi- 
neoring. 

Mr.  Wallcer  faa^  not  put  the  case  at  all  fairly  by  the 
suggestion  that  a  smattering  of  electricity  is  consioered  by 
mechanical  cntttneeTS  to  be  all  that  is  necessary  for  pmcticnl 
purixiscB,  and,  moreover,  ho  is  not  in  accord  with  the  axpo- 
rience  of  engineers  who  have  become  specialists  in  other 
branches  of  the  profession.  Wbat  would  bo  said  of  a 
mechatitoal  engiuecr  with  a  smatteiing  of  knowledge  of 
cotton  machinery  who  opens  works  for  tbe  manufacture  of 
this  claaii  of  work,  or,  vorse  still,  as  consulting  ongineerfor 
cotton  maaufactOrers  aud  colivo  printers  t 

What  is  to  be  said  of  the  electrician  having  had  throe 
years  in  tbe  works  of  a  dynamo  manufacturer  who  pre- 
sumes to  advise  upon  triple  expansion  engioee,  eloctrio 
traction,  and  the  construction  of  permanent  way  I  And 
yet  there  are  engineeTS,  as  Mr.  Walker  must  know,  who 
are  capable  of  undertaking  the  latter,  and  whose  kuowledge 
of  electricity,  though  recent,  could  not  rightly  be  called  a 
"smatteiing." 

To  every  iUustratioo  of  an  electrical  blunder  by  a  colliery 
manager,  there  could  be  given  many  instances  of  engioeer 
ing  bluuders  by  electricians  who  have  miscalled  themaelvea 
electrical  engineers. 

I  would  a«k  those  entering  Into  the  profession  to  care- 
fully study  the  past  history  of  the  leading  and  suooeasful 
men  of  that  ilk  in  this  country,  and  they  will  not  doubt 
the  advantage  of  a  training  that  Mubraces  general  engineer- 
Eng_firat,  and  special  branches  later. 

Tbe  fact  is,  that  thn  great  demand  which  h-is  sprang  up 
has  induced  balf4cdgoaele«triciana  to  rush  into  electrical 
engineering  because  at  prcecotthoy  Snl  it  profitahle,  and 
will  do  ao  while  the  public  are  content  to  pay  the  piper. 
My  contention  is  that  with  a  good  foundation  in  mechanical 
Gni;inO'ering  the  acquirement  of  tbe  requisite  thorough 
knowledge  of  electricity  preaenta  no  more  difficulties,  and 
p«rbnpa  less,  than  locomotive  work,  machine  tool  work, 
pumpini^  aewage,  or  mioiog  work. 

Mr.  Walker's  aasertion  in  reference  to  expert  witnesses 
would  support  my  own  view,  if  it  were  not  well  known  to 
those  unfortunate  people  who  have  suffered  lawmitt  of  this 
nature,  that  experience  in  the  witnesB-box  and  a  eohtle 
tact  are  of  more  value  than  sound  knowledgeof  the  subject 
involved.  Theae  very  experts,  however,  will  be  found  ia 
moBb  cases  to  have  boon  engineers  before  they  were 
electricians. 

The  manufacture  of  the  secondary  battery  is  no  more 
part  of  tho  wo[k  of  the  eloctrical  onKineor  than  tbo  manu- 
facbure  of  pulleys  or  gland  packing  la  eawutially  the  pro 
vince  of  the  mechanical  engineer,  and,  therefore,  need  not 
be  discussed  as  such,  or  it  would  be  necessary  to  claaa 
ivntcbmakors  us  mechanical  enginoors,  and  butchers  as  sur- 
geons. Tbe  necessity  of  a  mathematical  knowledge  is 
claimed  for  electrical  work.  Surely  there  is  a  much  wider 
knowledge  of  mathematMS  required  in  the  very  considera- 
tion of  steam  action  in  a  cylinder  alone. 

But  with  tho  exception  of  Watt,  Kankine,  and  Caroot, 
the  world  at  lareo  have  received  untold  benefit*  from  tbe 
wonderful  practical  ability,  mostly  of  eomiiaratively  unedu- 
cated engineers,  to  whom  all  praise  be  given. 

Mr.  Wfllhor  in,  motbinks,  anticipating  a  high  develop- 
ment of  subdivision  of  labuur  when  ho  tdik«  uf  calling  in 
the  services  of  mathematicians,  chemtsts,  mechanical  and 
other  enginccra,  and  of  surgeons,  to  asMst  him  in  his  kboups. 
I  have  never  had  the  misfortune  to  make  any  of  the 
grotesque  and  expensive  hliindeni  through  "dabbKng"  In 
electrical  work  which  Mr.  Walker  rightly  laughs  at,  but, 
taking  tbe  remark  as  coming  from  the  profeeaion  he  exalte, 
I  should  conceive  it  a  purticularly  dangerous  game  of  stone- 
throwing. 

In  conclusion,  I  would  jKira|>hnuti  tbo  above  writer's 
remarit,  and  say  "  l^et  us  be  practical  engiiiecni  first,  aixl 
what  you  please  after." — Yni>-*  •  Jamrs  Aruer. 

lOoitil  II.  l^ie- 
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Editorial  and  PabUshtngr  Offlcos : 

139-140,  SAUSBUBY    COURT,   FL££T  STBEBT, 

LONDON.  E.C. 


TO   C0RRBBF0MDBMT8. 

Jtt  JH^  Settrved.  Swrrtorw*  and  Managers  of  Cempanif4 
art  inrifnf  to  fttmidt  vetict  of  Meetings,  Taue  of  New 
Sliam,  IniUiiiationg,  CoiUracts,  and  any  infmnalion 
«BHWrf«t  tftlA  EUdrital  Kngintmng  which  TMty  h* 
imi€lttlmf  to  our  naden.  Imenton  art  rr^fomud  that 
any  aceoMit  of  Iheir  inveiUions  tvbmitttd  to  w  vilt 
r«ceh<  ow  bat  considenUion. 

Jli  tommmkatiau  tnUndtd  /or  the  £dilor  skoald  he  addretatd 
C.  H.  W.  Bio»s,  lS9-liO,  Soiuhwy  Coari,  Fleet  Street, 
London^  B.C.  jinonifmous  eotmmmieafiene  wiU  ttel  U 
notked. 


TO    1DVBBT1BBB6. 

MdverHmaents  thtdi  be  addrmfd  to  the  Publisher,  lSS-1^, 
BtdiJbmy  Cowrie  PUd  SIt/kI,  E.G.,  and  ^undd  rrach  him 
met  later  than  nom  «/  Thursday.  Speoi&l  Terma  for 
A  laria  can  be  amtn^  cm  afyUudion. 

'•aiTDlTIONS  VACANT"  ud  "WANT  PLACES"  Advertiie- 
menu  will  b<  diuged  %,i  THBEB  WOBDS  for  ONE  PERHT, 
vlth  a  mMIKDK  eliut*  <^  BIZPEMCB. 

TO    BUB8CBIBBBB. 

"Trb  EucnucAL  ENUlNUUt "  (an  U  had,  bjf  Order,  from 
any  Hev^tymt  in  Ttnm  or  Covnhy,  and  at  the  lurictu 
Aukniy  Siatiotu;  or  it  can,  ^  prefened,  he  st^lied 
HreUfnm  the  Offl^  on  tie  fottoimag  terms: — 

t  dmhIIm 

VmlU<l  Kiq^dom U.    3d. 

WitUn  tlw  FortU  Uiion    te.    W. 
Othn  PIuM 4«.  lOL 

(Piott  Tnt,  PijAble  fai  Adrance.) 

Cheques,  Pod  Opu  and  Pottal  Orders  far  SMbmiptions 
and  Adtertiaemtnts  ihouid  he  made  payable  to 
C.  H.  W.  Bioos,  1S9'140,  Salisiur^  Cowrt^  fltet 
Street,  London,  and  be  eroaed  "  Union  Bank." 

BOUND  YOLUHES. 
FcU.  t.,  IT.,  and  III.,  ttne  teria,  vf  "  Tui  SLRcnucAL  B:!fai< 
XBIR "  art  iMMB  read)/,  and  eon  be  had  boutid  iu  bhte  cloth, 
ifiU  UttetMl,  jmc«  St.  6d.     Sttbta^btrt  can  hate  their  otm  copiee 
hound  for  Xi,  Sd,,  or  covers  /or  binding  can  b»  obtained,  priet  tt. 


•  mMUu 

Iflnoalh*. 

fe.  6d. 

..       Urn.  W. 

6h.  Bd. 

17fc  4d. 

9i.  8d. 

ISk  u. 

IMPORTANT  NOTICE. 


W*  inay  oteatmuiiiy  fiMate  t/te  lead  «/  ow  Ameriean  CbiitMn- 
^orarici.  teptciaU^  vihen  ihvy  puifU  mit  a  wmcwci^  way.  Tkey 
are  not  backitard  m  aekiny  their  fritnde  lo  doaU  they  ean  for  the 
wdfart  of  Ihi  p»pvr.  Wt  ailc  vitr  fritnde  to  rtmtmbtr  \u,  Nq 
foper  that  uy  knvie  veer  rt/iitet  Uvbieribir*  or  AdurliteTt.  i^or 
d«  MK ;  in  fact,  wr  inrile  (Ann,  bdieeing  that  lhe}f  inU  get  full 
wtdntfor  lAnr  manMy, 

S^itnen  copies  «/  iA<  paper  inU  be  terU  on  rvpteit. 


CHELMSFORD. 

"  I  feel  it  a  great  honour,"  said  the  Mayor 
Chelmsford  ou  Monday  iiighl,  "  to  be  ill  the  proi 
poBJtion  to  inaugurate  the  electric  lighting  of  tbis~ 
town — the  tirst  in  tbin  kingdom,  and  1  believe  the 
first  in  the  world,  to  have  its  puhUc  thorougbfa 
wholly  lighted  by  electricity."  We  are  not  qoit 
sure  that  these  were  the  exact  words  used  on  the 
occasion,  but  they  give  the  purport  of  those  used,' 
and  the  occoaion  was  one  to  be  proud  of.  Chelms- 
ford has  acted  while  others  talked.  The  town 
shown  its  faith  in  its  townsman  and  in  the  system' 
of  lighting  he  has  had  eo  great  a  share  iu  develop- 
ing. But  ui  the  Brst  place  it  will  Ik  best  to  describe 
the  occasion.  The  Corporation  of  Ofaelmsfotd  some 
time  ago  entered  into  a  contract  with  Messrs. 
Crompton  and  Co.  t«  iiistikU  the  electric  light  in  tbo, 
streets  of  the  borough.  On  Monday  evening  tl 
work  was  supposed  to  be  complete,  aud  the  time 
the  contract  commenced.  The  Mayor  and  many" 
members  of  the  Corpoiation,  together  with  ladies 
and  gentlemen  interested  in  the  work,  were  invited 
to  witness  the  ceremony  of  turning  on  the  current 
This  work  was  excellently  performed  by  the  Mayor 
(MiBB  Brown)  and  the Kx- Mayoress  (Mrs.  ChaaccUor), 
the  switch  for  the  arc  lighting  being  turned  on  by  thf 
one,  and  the  switch  for  the  inoandesoent  lighting  by 
the  other.  Subsequently,  the  usual  custom  was  ob- 
Kerved,  and  Corporation  and  guests  made  merry  at 
banquet  to  celebrate  the  auspicious  occasion.  It  iftj 
needlces  to  state  that  the  after-dinner  spoccbns  were 
numerous,  and  if  the  oratory  was  not  that  of  parlia- 
mentarians,  ithad  the  advantage  of  being  the  bouest 
and  outspoken  expression  of  the  opinions  really  held 
by  those  who  actod  their  part  in  the  perforroanoe. 

The  difference  between  Chelmsford  and  the  towns 
that  have  been  earlier  in  the  Bt:ld  is  that  the  former 
has  discarded  gas  altogether  for  public  lightir 
while  the  latter  hare  generally  introduced  electrioit 
as  an  experiment  over  a  comparatively  small  area. 
There  is  nothing  to  fall  back  upon  at  Chelmsford.  It 
is  the  electric  Ught  or  darkness.  Of  course  the 
Corj[>orntion  has  the  enormous  advantage  that  the 
works  of  Messrs.  Crompton  and  Co.  are  at  Chelms- 
ford, that  the  oentrnl  station  is  in  the  works,  and  if 
any  hitch  arises,  there  must  be  the  feeling-  of  satis- 
faction that  every  appliance  that  knowledge,  ii^ 
genuity,  or  ekill  can  brin;{  to  bear  upon  overcoming 
the  difficulty  will  be  ntihsed  at  once.  There  is  no 
tending  for  the  physician.  He  is  on  the  spot,  and, 
fiu'thor,  cannot,  because  of  bis  repatatiou,  permit  even 
a  hint  of  uncertuinty  to  e-\i8t.  We  congratulate 
Chelmsford  upon  the  bold  step  taken  of  depending! 
entirely  upon  the  electric  Ught  as  the  illuminant  of 
the  public  Htreets.  The  action  taken  will  be  watched 
with  great  keenness  by  other  local  authorities. 

Mr.  Crompton,  iu  his  after-dinner  speech,  referred! 
(o  several  topics  of  a  much  wider  interest  oven  (ban 


the  pnblic  Ugbting  of  streets,  bab  we  cannot  at  pre- 
sent entPT  into  the  domain  of  the  possibilities  arising 
from  the  general  IransuiiaHion  of  power  electrically. 
Our  reefers  koow  that  our  sympathies  arc  iu  this 
direction — we  were  almost  alone  in  our  advocacy  of 
aach  trauamiasion  in  earlier  daya.  We  were  told 
by  eminent  members  of  the  professiou  that 
sach  advocacy  was  out  of  place,  that  its  time 
was  not  yot,  but  convert  after  convert  has 
been  odded  to  those  whose  hopes  b'e  in  tbia  direc- 
tion from  the  Prime  MiuiKter  downwards.  As  Mr. 
Crompton  said,  the  greatest  Tubbish  is  written  and 
spoken  about  electrical  matters ;  it  Bcems,  indeed,  that 
electricity  is  the  happy  hunting  ground  of  those  who 
poee  as  claiming  the  title  scientific,  aud  anything 
said  seems  to  bo  accepted  by  the  multitude  as  with- 
out A  doubt  true.  Great  as  is  the  flight  of  fancy 
of  the  human  mind,  the  possibilities  which  arise 
and  the  changes  in  all  directions  that  may  occur 
when  electrical  tranamisaion  of  power  is  general, 
oan  hardly  be  conceived.  ]3nt  the  present  is  with 
light,  not  power.  Mr.  Crompton  stated  that  the 
system  adopted  at  Chelmsford,  partly  arc  lif>hting 
and  partly  iDcaudesceut,  had  been  adopted  after 
careful  consideration  as  that  most  suitable  for  towns 
of  a  similar  size  aud  character  to  that  of  Chelmsford. 
The  arc  lighting  is  restricted  to  the  main  streets,  the 
streets  mostly  occupied  by  shops,  and  in  which  most 
of  the  buginess  of  the  town  is  transacted.  The  other 
streets  are  lighted  by  incandescent  lamps.  The 
wirea  are  practically  all  over}iead,  carried  on  poles. 
The  direct  current  is  used  for  the  arc  lamps,  and  the 
alternate  current  for  the  incandescent.  The  latter 
has  a  pressure  of  2,000  volts,  transformed  down  at 
the  points  of  usage  to  100  volts.  The  wires  are  in- 
sulated, and  so  placed  as  to  be  out  of  barm's  way. 
No  doubt  there  arc  not  the  same  objectious  against 
overhead  wires  at  Chelmsford  as  there  would  be  in 
Loudon,  or  ^^aI)cheBter,  or  any  large  maiin&cturing 
towns. 

The  one  question  to  which  most  local  authorities 
will  turn  is  to  that  of  cost.  It  is  almost  a  pity  that 
the  charges  made  camiot  he  kept  secret.  We  say 
this  remeiubering  perhaps  tbat  iu  this  wc  have  in 
another  capacity  done  more  than  anyone  to  make 
such  a  secret  impossible.  For  nearly  twelve  years, 
the  information  relating  to  by  far  the  larger  number  of 
public  tenders  throu^^hout  the  length  and  breadth  of 
Great  Britain  and  Ireland  have  passed  in  some  way 
or  other  tbrcugb  our  hancls,  and  wu  have  insisted 
that  nothing  in  regard  to  such  tenders  should  be 
hidden.  There  are  cases,  however,  iu  which  the 
price  at  which  certain  work  is  done  gives  an 
ezroueous  impression.  One  of  the  first  principles  of 
buainess  is  to  get  a  pro6t.  Now,  neither  Messrs. 
Crompton.  nor  any  other  supply  company,  can  hope 
to  get  a  profit  from  public  lighting  only.  The 
public  Ughting,  whether  by  gas  or  by  electricity,  is 


on  a  diCFerent  footing  and  has  always  been  treated 
differently  to  private  lighting.  The  public  lighting 
is  the  sop  thrown  in  by  companies  to  do  away  with 
local  opposition.  In  order  to  obtain  a  just  return 
for  expenditure  incurred,  the  public  lighting  must 
be  supplemented  by  a  good  deal  of  private  lighting. 
The  more  of  this  kind  of  lighting  there  is  the  better 
for  the  consumers  Individually,  and  the  better  for 
the  supplier.  The  latter  can  supply  at  a  cheaper 
rate  per  noit,  by  which  the  former  benefits. 

The  aim,  then,  of  the  supply  company  is  to  get  the 
patronage  of  the  local  authorities,  and  when  arrang- 
ing for  the  public  supply  to  arrange  also  for  private 
lighting.  When  the  mains  are  really  iu  the  streets, 
there  is  no  difficulty  of  connecting  houses  bordering 
such  streets,  but  till  the  mains  are  there.it  is  a  little 
too  speculative  to  lay  them  in  order  to  supply  one 
or  two  houses,  it  may  be,  a  mile  or  so  away  from 
the  central  station.  The  public  lighting,  then,  pro- 
vides the  nucleus  around  which  it  becomes  etray 
and  simple  to  make  extensions.  Messrs.  Crompton 
and  Co..  as  well  as  the  Corporation  of  Chelmsford, 
are  to  be  congratnlated  upon  their  enterprise,  and 
we  trust  the  private  lighting  arising  from  this 
installation  will  be  as  exteoaive  as  the  public  hght- 
ing — ^that  is,  nill  include  the  whole  borough. 


PHESSUKE  V.  POTENTIAL. 

Bravo,  Sir  Frederick.  When  the  solo  singers  take 
up  a  refrain,  it  is  sure  to  become  popular.  The 
thousand  and  one  members  of  the  cboras  may  long 
have  felt  the  beauty  and  appropriateness  of  thu 
refrain,  but  still  their  collective  wisdom  gives  not 
the  stomp  of  authority.  When,  however,  those  upon 
whose  shoulders  honours  have  thickly  fallen  begin 
to  use  expressions,  and  "preferably  use  them,"  the 
rank  and  file  hail  with  delight  innovations  that  bring 
terms  and  phrases  more  within  the  compass  of  their 
ondorstanding.  We  often  feel,  and  we  say  so,  that 
scholasticism  is  apt  to  continue  the  differential  process 
to  such  an  enormous  extent,  that  it  takes  three  parts 
of  a  lifetime  to  leatn  the  minute  distinctions  which, 
n*ith  high  sotmding  words,  are  made  to  seem 
of  astounding  proportion  and  importance.  It  has 
been  said  in  the  history  of  nations,  that  the 
time  and  the  want  always  produce  the  man.  What 
a  blessing  it  would  be  if  in  the  electrical  profession  a 
man  could  be  found  with  the  genius  and  bluntncss 
of  Cailyle,  to  bring  home  to  those  who  sin  so  greatly 
the  fault  of  the  age.  The  ninety-and-nine  are  crying 
for  simplification.  They  want  to  be  told  elementary 
truths  in  homely  language,  but  usually  they  are 
given  some  pabulum  of  a  totally  different  natxu^s  to 
that  they  crave  for.  Tbo  ninety-and-nine  have  a 
glimmer  of  what  pressure  or  difference  of  pressure, 
means,  but  it  looks  so  much  more  learned  to  na 
"  potential,"  whieh  b 


The  moontaiu  will  move  if  you  apply  pressure 
enongb.  Let  it  move  in  the  direction  of  playing  to 
the  gallery. 


LITERATURE. 


Bactrtoftl  ■ndnoorlng  for  EtMtno  lAgAt  Axtlamam  mnA 
StudflBM.  Bf  W.  SuxooMtd  A.  Ukookbb.  WUh  307  l\\a»- 
traLiuiia.     Lou|flBUU,  Otwu,  And  Co.     L«utlou,  1890. 

Three  hooIcB  of  more  than  tuual  iniportanc«  have  b««n 
iuued  within  the  lust  wcok  or  two,  that  on  "  Elactrical 
fingiDDering,"  bj  MesBra.  Slingn  and  Brnoker,  tSe  second 
editioa  of  "  Electric  Trtmmissian  of  Enorc^Vi "  hy  Mr.  G. 
K*pp,  uid  one  on  "Influence  Miehino*,'  by  Mr.  Gray. 
Each  of  thcM  books  dosen'OJi  spocia.1  conaideratian,  and  we 
shall  refer  to  tbem  in  the  order  in  which  we  have 
received  t  hem,  restrifltinK  our  proMnt  rtmarka  to 
the  book  whose  title  ia  given  above.  So  far  aa 
w6  can  recollect  at  the  moment,  the  new  era 
of  eleotaical  literature  wu  introduoed  in  the  little  book  by 
tite  lato  Prof.  Flcksniiiig  Jenktii,  publiabixl  by  Mosers.  Long- 
mans. SubaoquuiLlly  the  lat«  Prof.  Clarke  ^[axweII  and  Sir 
William  Thomson  isgued  their  splendid  work.i  dealing 
more  especially  with  the  hi;h«r  bnnchoa  of  tbo  aubjoct, 
but  for  many  years  the  only  books  that  were  really 
suited  to  Btudents,  or,  at  least,  to  students  who  de- 
sire to  know  the  wav  the  world  is  moving,  wore 
those  of  Prof,  Jenkin  before  meiilioiied,  and  of  Mr.  Cum- 
mitig,  of  Ru^by.  Sovoral  exi;«lloiit  bouks,  jtideed,  werede- 
votod  to  special  subjects  such  as  telegraphy,  and  especially 
to  testing.  So  far  as  the  bitter  subject  is  oonoemod, 
the  work  of  Mr.  H.  R.  Kenipo  is  Ear  and  away  superior  to 
any  other  that  has  ever  bo&n  issued.  Till  quite  recently, 
however,  the  majority  of  what  Bjay  be  termed  school 
books  and  atudents'  books  have  proceeded  very  much 
on  Lite  old  fashioned  Units.  Messrs.  Longmans,  in  their 
issue  of  the  work  of  Prof.  Fleeming  Jenkin,  com- 
menced the  period  of  awakening,  and  ttiese  pub- 
lisbera  have  gone  still  further  in  issuing  the  book  by 
Mossn.  Slingo  and  Brookor,  eiititlod  "Electrical  Engineer- 
ing." The  authors  of  this  book  show  that  Lhay  appro- 
ciAte  the  changed  conditions  due  to  the  study  of  electric 
Cturenu  OS  required  in  electric  lighting  and  oloctnc  Lraua- 
missionof  power.  The  oldfaBhionod  drawing-room  experi- 
ments, Isadiog  to  no  practical  object,  undertaken  by 
lecturers  and  Hcboolmaetere  because  tticy  were  pretty, 
have  given  place  to  a  vast  amount  of  practical  iofor- 
mation  that  shows  that  the  authors  have  delved  deeply 
into  the  current  literature  on  the  subjeet.  A  very  Uurge 
part  of  the  book  is  devoted  to  descriptions  of  tbo  various 
apparatus  which  has  become  prominent  in  practical  work  of 
late  yean,  and  It  is  orident  that  throughout  the  aim  has 
been  to  supply  information  which  may  be  put  to  a  practical 
use.  It  may  be  that  a  hypercritical  oxaminatjon  would 
mj^ieet  the  oliminatioR  of  a  good  deal  of  the  descriptive 
matter,  but  it  is  extremelv  dimcult  at  the  present  stuge  of 
matteni  to  gencrallao  too  largely.  In  future  days  prolubly 
text-books  (uch  as  this  will  not  attempt  to  describe  very 
lai^  numbers  of  dynamo*,  but  will  goneraUse  on  the  whole 

SU^Ctk 

Teii  years  ago  it  was  customary  to  point  out  that  our 
information  was  so  meagre  that  it  was  almost  im)>o«sible  to 
write  a  specification  to  trbicb  a  dynamo  should  be  oon- 
Btructed.  That  time  of  Ignorance  ia  now  past,  and  not  only 
are  such  apeciticationa  written,  but  thoy  are  actually 
becoming  aa  common  as  specifications  for  a  portable  engine. 
Thanks  to  the  workers  whose  labours  are  more  or  lent 
briefly  described  iu  this  book,  almost  every  point  in  the 
construction  of  dynamos  has  been  considered.  We  do  not 
moan  to  say  that  there  is  no  further  room  for  improve- 
ments ',  what  wa  mean  is  that,  broadly  speaking,  the  dynamo 
is  an  exceptionally  efficient  machine,  and  improvements 
will  lead  only  to  agrealer  fractional  efficiency,  and  not  tu  any 
great  advance.  Our  purpoM  will  be  best  served  by  deuiling 
somewhat  the  method  followed  by  the  authors  in  toe  produc- 
tion of  this  boob.  They  commence  by  calli  ng  attention  to  the 
phenomena  of  currentt  potential,  and  resistance,  then  the 


practical  units  wbieh  have  been  adopted  for  measurement 
as  well  aa  the  absolute  system  of  unite  from  which  the 
practical  have  been  derived.  The  apparatus  used  ia 
meaiaurament^  such  as  reeistance-bozes,  galvanometers, 
ammeters,  voltmetera,  etc.,  are  described,  witb  a  short 
account  of  batteries  usually  required  for  obtaining 
current  for  testing  purposes.  Thou  we  have  con- 
sidered the  general  Uws  of  magnetasD,  and  the 
interaction  of  magnotism  and  currouls  concluding  the 
first  portion  of  the  book,  consisting  of  somo  230  pages. 
The  latter  portion  deals  with  dynamoe,  their  nuida- 
mcntal  and  mathematics!  principles,  followed  by  a  descri[v 
tion  of  a  lai^e  number  of  machines  by  different  makera. 
The  wholo  work  is  exceedingly  well  illustrated,  and  in  many 
cases  sectional  drawings  are  given  illustrating  the  machines 
described.  There  is  no  doubt  that  the  authors  will  be 
led  in  a  now  edition  to  considerably  revise  some 
[Kirtions  of  the  hook.  Prof.  Silvanus  Tfaompson's  Cantor 
lectures,  when  piibliiihed,  wilt  give  a  Lu-ge  amount  of  in- 
formation concerning  electromagnets,  which  baa  hitherto 
been  lost  by  being  found  only  piecemoiil  in  various  soien 
tific  publications,  beskles  much  that  has  been  done  by  Prof- 
Thompson  himaetf.  After  the  considtiration  of  dynamos, 
motors,  and  transformers,  the  author*  devote  a  'cba^tter 
to  secondary  batteries,  and  this  is  followed  by  others  on 
arc  and  incandescent  lampa  The  work  eonohidee  with  a 
general  review  of  instalUtion  equipmeut,  fittings,  etc  It 
will  be  seen  that  the  ground  travelled  over  is  very  Urge. 
To  adequately  discuss  the  matter  of  the  book  womd 
take  far  more  space  than  wo  can  at  present  devote  to  it. 
There  is  much  to  which  we  might  demur,  but  on  the  whole 
we  must  decidedly  commend  the  work  as  of  that  chanicter 
and  containing  that  hind  of  information  which  It  is  most 
desirable  the  young  electrical  engineer  should  study. 


LAHPHOLDERS. 


Messrs.  John  Davis  and  Son,  of  All  Saints'  Works,  Derby, 
are  Introducing  a  variety  of  new  lampbolders.  It  mav  be 
that  the  holders  do  not  possess  that  elegance  of  form  which 
appouls  to  the  wstbetic,  but  they  are  intended  for  use  U|>on 
workmen's  benches  or  in  positions  where  a  change  in  the 
[Kuiilion  of  the  light  in  froqiiontly  neoessary.  Fig.  I  ahowta 
table  or  bench  standard,  the  base  of  which  isheavdywcightod 


X\>. 


ri<;.  I. 


U)  make  the  standard  8t.ible.  and  adjustments  are  provided 
80  that  the  lamp  can  be  raised  or  lowered,  or  aet  to  anj* 
angle.  Fi^.  3  also  shows  a  tabic  or  bench  standard,  the 
base  of  which  may  be  screwed  down,  while  Fiy.  3  shows  a 
bracket-holder,  with  enamelled  ronoetor  to  bold  large  ineaa- 
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descent  liwnpe  from  100  to  600  cp.    These  new  patterns 
are  natie  in  wrought  or  cast  iron,  or  in  lacquereci  braas. 


^ 


.^: 


±> 


Fio.  8. 


Flu.  3. 


Further  dflBcription  is  unneceseAry,  as  the  standoids  are  bo 
■implo  the  illnstratioaa  fully  expliuD  them. 


TBANSFEB  OF  OBDEBS. 


It  may  ba  vitbin  the  roeolloction  of  our  readors  Ibatwo 
rafornxl  to  thia  subject  iti  our  iamio  of  Muxb  '2S.  laat 
SatunUy  the  Tiiiifs  tad  an  vticlB  and  a  leader  upon  ihe 
RubJGcL  The  gJHt  of  the  article  wax  favourable  to  the 
uction  of  the  Boturd  of  Trailo  as  deeirod  by  the  municipal 
uutihoritteB,  atid  the  weiicbt  of  the  Time^  iiifluoiico  is  In  that 
direcLion,  an  will  be  seen  from  its  leader,  wbicfa  we  give 
below: 

"  ]n  an  article  entitled  *  Local  Authorities  and  Electrical 
[.ighting,'  which  we  publish  to-day,  a  weU-iaformod  corres- 
{•undent  communioalas  sumo  facto  of  supreme  importajice, 
nut  merely  to  local  aathorities,  but  to  inve«tors  and  the 
public  in  geuerul.  What  may  prove  to  be  a  (li»tinct  step  in 
the  pfoiDotioit  of  electrical  lighting  has  just  been  laKen. 
Ever  airKO  Parliament  paseed  the  Electric  Lighting  Act, 
1882,  WQ  have  heanl  complaints  of  the  obHtaclcs  placed  in 
the  path  of  eiiter|)riiie.  One  of  tbeae  is  to  ha  removed. 
When    thitl    iiiuuHuro  wax  passed  we   had  liefore  us  the 


mietake  committed  by  Parliament  in  earlier  days  in  per- 
mitting, M  to  gae  and  water,  the  growth  of  monopolies 
which  could  not  )>a  botight  up  except  at  enormous  prices. 
The  failure  to  deal  by  Lord  Crom')  Bill  with  the  colossal 
claimi  of  the  London  Water  Companiee  was  in  the 
recollection  of  all.  So  desirous  was  Parliament  to 
avoid  reneuting  this  mistake  that  it  felt  into  another. 
It  excluded  monojwIiBts ;  unluckily,  the  statute  which  was 
to  '  facilitate '  the  supply  also  stifled  commercial  enterprise. 
Parliamentary  reetricttons,  in  conmrrence  with  other  causes, 
virtual?  put  a  Rtop  Co  the  development  of  electrical  light- 
ing. Tlie  scheme  of  the  oriRinal  Act  was  that  supply 
should  be  carried  on  under  a  evstom  of  liccnHos  or  pn> 
visioiial  orders  of  the  lioard  of  Tnde ;  that  local  authori- 
ties might  at  any  time  after  the  expiration  of  21  years  buy 
out  the  private  undertakers  npun  giviug  six  montDg*  notice, 
and  that  powers  or  liabilities  should  not  be  transferable. 
In  seTeraJ  rWpeots  this  did  not  answer.  '  Tho  period  for 
which  the  license  was  granted  proved  too  short,  and  the  Act 
of  1888  exiendBtl  it  from  21  to  42  years.  The  restriction 
upon  transfer  of  powers  remained  and  eerioiuly  discouraged 
appticatioiia,  espei^ially  by  local  authorities.  They  might 
desire  to  keep  control  over  electric  Ughtiug  within  their 
areas  and  vet  neeitate  to  aink  the  capital  requisite  as  under- 
takers ana  commit  themselvee  to  the  task  of  supplying 
electricity  for  a  long  ]>eriod.  It  would  have  suited 
them  bottm-  to  acquire  authority  under  the  Act, 
and  to  farm  out  for  a  long  or  short  period  their 
iKiwers  on  the  best  conditions  which  they  could  get 
Unfortunately,  tho  Icrnis  of  section  1 1  of  the  Act  of  1883 
were  opposed  to  such  arraogcmoote.  It  is  most  probable 
that  the  intention  of  thos>e  who  altered  in  the  House  of 
Lords  that  section  was  to  facilitfUe  them  ;   as  nut  iiifre- 

auontlv*  happens  in  our  legislation,  tho  alterations  intro- 
ucod  nodiOn  the  whole,  an  effect  contrary  to thatdestgned. 
The  model  form  of  provisional  order  hitherto  sixnctiouod 
hy  tho  Board  of  Trade  did  not  permit  of  such  asagnmenla. 
Now,  however,  yielding  to  proeaurc  from  several  quarters,  it 
has  agreed  to  the  insertion  in  j>roviBional  orders  obtained 
by  muTUcipal  cori»or.^tions  of  iwrmission  to  transfer  thetr 
l»owers  and  liabilities.  From  this  wo  may  expect  to  see 
imiKirtiint  reeults.  [[itherto,  as  6g»reH  show,  there  has 
been  hesitation  on  the  part  of  municipal  corporations.  No 
less  a  sum  than  nine  milliona  Kterlin;;  is  pronnsed  to  be 
rafsad  under  tho  various  schemes  ol  electric  lighting  pro- 
moted this  session.  Only  two  millions  of  that  sum  are 
assignable  to  the  schemes  of  municipal  bodies.  Next 
seeaion  tho  proportion  may  bo  very  different.  The  reason 
for  hesitation  is  in  maTiy  cases  almost  gone  when  it  is 
known  that  n  local  authority  may  diveet  iteelf  of  its 
statutory  duties  and  liabilities,  and  lease  its  iwnrera  to  a 
company  willing  to  rent  them. 

"Another  change  is  in  progress.  Manifestly,  in  very 
many  instances,  the  [wriod  of  21  years,  for  which  the 
original  Act  proposed  to  gninl  (Kiwers,  was  too  short.  But 
the  confidence  in  the  future  of  electricity  grows;  companies 
aro  more  enterprising  than  they  were  in  1882;  and  it  is 
apparent,  from  what  u  hapiwning  in  more  than  «no  town, 
that  the  period  of  12  years  Hubfltitut4]d  by  the  Act  of  1 HHS 
may  be,  in  the  point  of  the  investor,  unnecessarily  long. 
The  BoArd  of  Trade  may  grant  a  prorisional  order  to 
anyone,  notwithstanding  the  refusal  of  the  local  autho- 
rity. But,  as  a  rule,  the  oonsorit  of  the  local  authority 
in  a  condition  precedent  to  {mvate  undertakers  obtain- 
ing necessary  powera  ;  and  this  consent  is  Bometimes 
sold  on  special  terms.  In  several  towns  to  whith  our 
correspondent  rofens  the  local  authorities  have  granted 
their  consent  only  upon  promoters  waiving  their  n^lit*  as 
to  42  years,  and  agreeing  to  sell  their  undertaking  on 
terms  much  leas  favourable  to  them  ihun  those  slated  in 
the  Act  of  Pariiamont.  What  is  the  precise  purport  of  the 
lattor  is  not  very  clear.  Borrowing  the  unt;onlh,  dubious 
jibniaeology  used  in  the  corresponding  section  of  the 
Tramways  Act,  1870,  I'ariiamcnt  said  that  the  under- 
takers ol  electrical  enterprises  should  rocoivc  upon  sale 
'  the  then  value  of  all  huids,  buildings,  works,  materials, 
and  plant  of  such  undertakers  suitable  to  and  used 
by  them  for  the  porpoees  of  their  undertuking,'  ixorided 
that  '  the  value  r.'  •  -ftrks,  materials,] 

and  pfaint  gh»^'  ji  value : 
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the  time  of  the  piirrliase,  due  refr*nl  being  had  to  tbo 
nature  and  then  condjtiuii  of  such  buminga,  works, 
nuttoriala,  &nd  plants  and  to  the  state  of  rep^in  thereof,  and 
the  circumalance  that  tlifij' are  in  such  a  conditJon  to  be  ready 
for  immodiato  working,  and  to  the  suitability  of  tlie  same  for 
tbcpurpoMwof  thcuodertaking.'  Out  of  tliis  mass  of  vecboee 
coniusion  the  inveator  anxious  to  know  what  it  in  store  for 
him  can  extract  no  certain  comfort  He  wishes  to  be 
aisared  that  in  case  of  purchase  tbo  undertaking  will  be 
valued  aa  a  wbolo,  and  tliat  the  dynamos,  batteries,  vires, 
insuUtors,  etc.,  will  he  appraixed  not  as  so  much  isolated 
mwihinery,  but  as  !iiW{;rai  parts  of  a  largo  profitable  con- 
cern. Ho  ciintiot,  howuver,  be  confidont  how  the  courts 
would  direct  an  arb<irator  to  proceed.  In  regard  to  the 
Binular  vorda  in  the  Tramways  Act,  1870,  counsel  of  omi- 
tieooe  whose  opinions  bavo  been  t*kon  ore  not  agreed,  while 
all  think  that  muterixla  are  not  to  be  i-alued  at  their  mere 
breaking-up  prioes,  there  is  no  consensiu  at  to  whether  the 
arbitrator  may  f  uUt  take  into  account,  in  all  its  significance, 
the  fkct  thut  they  form  part  of  a  large  going  concern. 


electric  lighting  more  developed  than  it  is  bixta/  jn 
England,  if  there  had  boon  lees  jealousy  of  private  uodor- 
takers  and  less  favouritism  towards  muniup&litiee.  In 
Major  Marindia's  report,  founded  on  his  exhanstive  olTidal 
enquiry  into  the  subject  of  electric  lighting  in  London,  we 
eee  a  recognition  of  ftounder  principles,  and  the  expodiencv 
of  encouraging  rich,  powerful  companies  to  extend  their 
operations.  But  the  contraiy,  rather,  is  the  policy  of  Por^ 
liiiment  aa  written  in  the  Acts  of  1883  and  1888,  and  tt  is 
accentuated  by  the  latest  action  of  the  Board  of  Trade." 


ELECTRIC  LIGHTING  PROJECTS  AT  FRANKFORT. 

fCmlinwd  from  page  S97.J 

SKKDtS  OF  TkJTS  NoS.  6,  7,  AND  8. 

The  continuous  current  for  those  testa  was  supplied  hy 
two  >Scbuckert  dynamos  ;  each  of  these  gave  150  amuores 
at  from  107  to  lOS  voit«,  and  were  ddren  through  beiting 
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"ITje  general  purpose  of  our  corrcsiiondcnt'B  obgcrva- 
tiona  is  noteworthy— tbcy  all  point  to  an  incrooso,  sooner 
or  later,  of  the  opcratinna  of  rauniripalities.  Tjiille  leut 
than  onfrhalf  of  the  vast  capital  invested  in  gas  Itcioiigs  to 
municipal  corporations ;  aud  the  tendency  of  legislation 
is  to  enable  them  to  control  both  tramways  and 
the  supply  of  electricity.  Looal  authorities  are  not 
at  liberty,  except  under  special  Acte,  to  work  the 
former.  But  they  may  piircbuw  them  ;  they  may  lease 
them  for  any  period  nut  exceeding  21  years ;  and  this  is 
likely  to  present  itself  as  an  expeuient  course  to  not  a  few 
pablic  bodies.  They  may  do  much  tba  same  as  to  the 
supply  of  electricity.  ^Vbethcr  all  this  is  a  desirable  result — 
wbetner  it  ia  adTantoceoUi  that  the  functions  of  public 
bodies  aboukl  be  greatiy  increased,  and  that  they  should 
more  and  more  interfere  with  commercial  or  ijuasi- 
oommercial  atlairs  and  be  engsged  in  aettUng  the  terms 
of  the  Icasoe  of  uroStabie  ooncerne  —  is  open  to 
grave  cjucstion.  Obvio^is  abases  are  poeaible,  nay, 
probable,   and  perbaps  the  public  would   be  better   off, 


by  ft  30  h.p,  vortical  Daevcl  engine  running  at  250  rerola- 
tions.  The  pr&ssure  at  the  termiiuds  of  the  dynumoe  was 
an  far  as  possible  kept  constant  at  from  107  to  108  volts. 
A  shunt  dynamo  was  used  as  motor,  and,  as  the  winding  was 
not  exactly  the  rosistanca  required,  a  resistance  was 
inserted  for  the  jiurpoees  of  these  tests,  the  loss  through 
which  is  allowed  for  in  the  tables.  The  energy  pul 
into  tbc  motor  was  measured  by  a  Uummel  ampere  and 
volt  meter,  and  the  revolntiotia  Hy  a  ItuftR-Sombart  tacbo- 
meier.  The  motor  was  used  to  drive  n  third  mschine. 
The  eSioieiKy  of  the  third  machine  was  stated  by  Mr. 
Kummcl  to  lie  from  87  tu  88  pur  cent.,  and  these  ngures 
wurv  adoutod  in  the  calculations.  The  calculations  relatinff 
to  the  Scnuckert  motor  were  based  on  the  following  rceist- 
ancts : 

(a)  Keeifitauce  of  the  armature  -   00155  ohms. 

(h)  Resistanceof  the  main  circuitvinding   .<=   0-00433    „ 

(t)  Resistatice  of  the  ebcint  winding <=    1997        „ 

From  thts  resulted  Table  A,  for  (be  loea  in  tba  main 
circuit  and  in  ihQ  arinattire. 


'  ni#itl  be  niineceBKirjr  to  wt  oiit  at  fnll  lengtli  the  Ubular 
Bngment  of  the  varioiu  tcetn,  but  it  will  be  mifticiant  lo 
givo  the  (;oiivnil  rosulte.  Tako  Lho  test  No.  6a.  Tbo  mean 
of  five  runs  gave  aa  the  energy  to  be  mad  18,435  wattti. 
Of  Ihesa  38.^  wnttfl  wore  lo«t  in  tho  oxtrn  rMiRtanco  re- 
qaired,  to  that  the  available  energy  to  put  into  the  motor 
WM  18,050  watta,  or  about  2+J  h.p.  Of  these,  howoviir. 
tlie  loBsea  in  the  main  circuit,  abunt  circuit,  in  frictioTi  of 
bMrings  and  air  reached  2,136  watts.  The  eiiflrjcy  rtxcovor&H 
being  12,487  watta.  Tho  olcctricsil  efficiency,  therefore. 
WOOlH  be  that  ont  uf  the  24  j  b.p.  put  into  the  miLchin« 
19'8  b.p.  are  accounted  for.  giving  an  efficiency  of  91  per 
cent.  The  next  serioB  showed  un  efBcieney  of  SV!i  per 
cBTitj  the  next  of  HI  per  cent,,  and  then  were  a  long  series 
of  teats  with  Tarying  load*,  the  efficiency  at  ila  worst  being 
only  3->-&  per  cent.  The  etiiciency  at  the  higher  loacts 
reachod  ac  a  mean  of  32  tests  ^27  per  cent.,  but  iierhaps 
whnt  will  appeal  more  directly  to  our  readers  Is  a  curve 
representing  the  efficiency  of  this  motor,  which  is  given 
on  previous  p«gB. 

fTobe  conUittifti. ) 


THE  MIX  AND  aENEST  TELEPHONE  COMPANY. 

Of  the  maiiufactarei-9  of  electric  upfiarutiu  in  Germany, 
there  are  few  that  have  achieved  gixh  an  extension  in  a 
•hort  time  aa  Me»ai«.  Mix  and  Genost,  now  the  Mix  and 
Gone«t  Telephone,  Telegraph,  and  Lightniug  Uonductor 
Manufacturing  Company.  It  i&  not  too  much  to  say  that 
the  whole  OemLiri  telo]ihono  buuncit!!  ba«  been  iatluenced 
by  tho  inventions  and  manufjictiiroe  of  this  lirm,  gincp  the 
Imperial  J'ostal  l)ci).irtment  has  exclusively  adopted  tbutr 
{lattern  of  telephone. 


klix  sad  G«]iMt  T^ophona. 

The  film  of  Mix  and  Geneat  was  founded  in  1879,  und 
haa  risen  from  very  modest  b^innings  in  less  than  10  years 
to  be  one  of  the  lai^est  electrical  concerns  in  Germany.  At 
fii-st  only  house  tej^irapha,  and  lightning  conductors,  and 
rinular  apparatus  wore  manufiictunxi,  but  the  firm  noon 
niceeeilod  in  achieving  a  gnnd  huainens  repiiLition,  and  as 
it  v/M  at  this  pcnod  that  tho  telephone  first  began  to  bo 
talked  about,  tbo  firm  immediately  rcco^isod  the  vast 
im^nrtance  the  industry  waato  b<>come,and  at  once  set  about 
laying  themselves  ont  for  manufacture  by  enlarging  their 
premises  and  jMirfcctinf^  their  plant.  Tbo  factory  waa  IranB 
(errod  to  extensive  premises  in  a  favourable  quarter  of  Ber- 
lin, and  was  fitted  out  with  machinery  of  the  moat  mo4leni 
Btid  approved  construction.  With  the  enlarged  scope  of 
its  productions  tho  tirm  began  to  bo  known  widely,  not 
alone  in  Germany,  but  jn  other  purta  of  the  world.  At 
that  time  the  Mtx  and  Q«nost  microphone  was  brought  out, 
and  this  invention,  together  with  the  care  bestowed  on 
other  dopartments  of  a  ranidly  iiicro^uiiriL'  tclciihone  con- 
nection, made  tham  one  of  the  lending  nnns  inthctolc 
phone  industry  in  Germany.  The  whole  telephonic  service 
of  the  German  Rmpire  underwent,  after  this  invention,  a 
thorough  technical  rcoi^nnigation,  jind  the  lm|M!n'al  Po«t«I 
Department,  as  we  have  said,  cxrlusivoly  adopted  the  .Nfix 
ann  Genest  telephone  for  the  telephonic  service  throughout 
Germany — n  Hocision  in  itself  mifliciont  to  convert  tho  Mix 
and  Gonost  factory  intu  one  in  tbo  first  ranks  of  olectro- 
tocbnical  industry, 

Theirworks  are  aiutat«d  in  the Neuenbtngentrasse, Berlin, 
and  contain  in  the  front  and  liiteral  bmldtngl  the  oommcrcial 
and  technical  otHccs  and  the  showroome,  while  tfac  mx- 
storuyod  building  at  the  back  cuntAitui  the  ungine-house,  the 


smithy,  the  warehonse,  ihe  worlttbope,  tb«  toiting-rooma, 
the  eleRtrn-plating  ile)^urtment,  the  joioen'  and  mechani- 
cians' work«hnp8,  the  parking-rooms  and  other  depnrtmenta. 
All  the  fix  floors  .ire  connected  by  means  of  lift*,  and  every- 
where the  newest  contriTancci  for  the  protoctioo  of  wort 
men  ORainst  accidonU  have  been  applied. 

The  factory  is  fitted  out  with  the  best  machinery  for  tbo 
wholesale  manufacture  on  the  largest  scale  of  all  telephone 
apparatus,  ati  amn^roment  which  enabled  them  to  furnisb 
microphones  to  the  German  Imperial  Foatal  Department 
within  a  limited  |>enod  in  the  extremely  large  quantitiet 
rendered  necessary  by  its  decision. 


Talfk  Tdcjiliviic  StuiU, 

Telegraph  and  electric  apparatus  for  ordinary  use  have 
at  the  same  time  received  groat  attention,  and  large 
amounts  are  turned  out,  but  it  is  especially  in  the  telephone 
branch  that  the  Mix  and  Genesc  Company  have  taken  a 
leading  part  The  Mix  and  G«nHt  telepDOOMare  not  con- 
fined to  the  German  Empire,  bat  an  now  in  uae  all  over  Uie 
world,  neveml  Governments  having  also  excliuively  adopted 
thin  tyjte  of  insLrument.  The  Ann  have  a  number  of  valu- 
able inventions  pat«ut4d  in  all  couDtric«,  and  have  lately 
given  great  attention  to  the  development  of  new  inveutiona, 
for  which  tbey  have  d«voted  a  speoial  portion  of  their 
works. 

This  year  the  6rm  has  been  convectad  into  a  joint  stock 
company  with  a  capital  of  1,200,000  marks,  in  order  lo  deal 
with  the  constantly  increasing  bneiness,  and  a  stilt  furtber 
entar;(;cmoiit  of  the  premises  and  introduction  of  fiirthw 
and  mora  efBcient  plant  is  being  provided  for.  The  divi* 
dend  for  this  year  naa  not  been  declared,  but  is  undentood 
to  be  at  the  rate  of  over  9  per  cent. 

One  of  the  };roat  [Kitnts  of  departure  in  the  Mix  and 
Genoat  telephones  is  the  adofitioii  of  a  combined  form  lyi 


Tali1«  Totephcne  Htanil  in  Dntwiog  Room. 

roooiver  and  tiaiumitter  termed  the  douMo  apoon-ahapod 
telephone  instead  of  the  ordinary  hand  teleYibone.    Thua, 
instead  of  having  two  instruments,  thert  ia  Qv\V^  oiv«,  vba^^ 
s|)caktng  part  coming  opposite  tho  mouth     **  \.\i«  \i*lcmng  ^H 
part  ia  placed  to  the  ear.     The  advantages   «s\.'4.*>.Aai\*w* 
apjHiroiil,  and  our  illuntratioos  show    wng^**  ^™^         * 


inBtrument  as  applied  for  offiee  or  drawing-room  use.  Tbe 
adoption  of  thiii  fonn  by  the  Oeman  d«putment  haa  eon- 
scqucDtly  caused  most  private  fimu  to  {avoiir  tbe  s&me 
pattern,  and  the  other  fonns  biLve  to  a  groat  extent  die- 
ftppoarad. 

Tho  Mix  and  Ocncst  microiibono  has  bod  a  coiiaitlembli' 
influence  in  tbe  sproul  <if  intenirhan  and  long-distance 
t«t(!phoning  in  Germany,  ^M  by  its  iti<l  clear  articulation 
and  eiiH«  of  udiustmcnt  bAvo  been  attt»incd.  Tti«  Mix  and 
Genext  microphone  has  a  diapbragm  of  pine  wood  (insulated 
on  both  sidsR  against  roointure  by  ccales  of  miea),  raatini; 
on  an  indituubbor  ring,  between  an  iron  frame  and  a  wood 
oaae.  On  a  carbon  plate  attacbed  to  this  rest  three  carbon 
roUera,  preaied  gently  and  hrmly  by  a  pad  of  felt  attacbed 
to  a  moraUe^iog.* 


TVUi  ToIo|Jk>(i<*  •Suixi. 

These  inatnnnente  have  been  combined  toj^tbor  to  tonn 
a  movable  telephone  stand.  Ordinary  nHice  telephone 
Stands  offer  inconveniences  in  that  it  ia  necessary  to 
approach  cloec  to  the  whole  aptnrntUB,  or  olue  speak  or 
shout  in  a  rery  lond  %-nicc.  ThMO  disadvnnUigea  arc 
avoided  in  the  Mix  and  Oenest  portahlo  talepbnne  stand,  a 
fnct  which  has  principally  contributod  to  its  extandod  nse. 
By  nieaiiB  of  this  tetcpb()na  a  person  is  able  to  speak  in  any 
position  he  may  chance  to  be  in,  and  there  is  no  necessity 
either  to  get  up  from  a  chair,  leave  a  table,  or  rise 
from  a  sofa  or  bed,  aii  imnMnite  advanta^  For  tnTalid 
or  infirm  persons,  who  are  thus  enabled  to  nse  the 
telephone  without  distrws  and  to  converse  in  a  low  tone. 
This  pattern  of  telephone  is  also  highly  serviceable  to  per- 
sons who  might  nuike  more  frenuont  use  of  the  telephone, 
but  who  were  prevented  from  doing  so  bfr  the  drawbacks 
of  the  fixed  wall  telephone.  Physicians,  mnkers,  lawyers, 
directors,  and  other  persone  would  greatly  apjjreciate  this 
telophone,  as  well  as  ladies,  who,  as  shown  in  one  of  the 
illuslratiottn,  can  well  and  eaaily  freely  converse  with 
friends,  tradesmen,  or  order  their  boxes  ata  theatre  or  con- 
verse with  their  lawj-w. 


Tbcio  telnphonas  aie  made  in  a  number  of  artistic  aiid 
highly  tinis  bed  patterns,  dthor  such  as  would  bo  a  bocom- 
ing  piece  of  fumitorB  for  an  office,  or  a  highly  artintic 
wrought' bronze  or  gilt  stand  for  private  rooms.  In 
Germany  they  are  often  used  aa  soconu  or  third  telephone 
in  a  house  or  establishment  when  once  tho  consent  of  the 
Postal  Department  has  been  obtained.  The  Mix  and  Oenest 
Company  undertake  the  erection  of  large  public  telephone 
exchanges,  and  they  have  applied  many  of  tholr  instru- 
monta  to  shipboard  and  colliei'y  use,  aa  well  a«  extensively 
to  the  military  sorncc 


DV  DR.  LOriS  DVHCAS  AND  W.  P.  C.  tUKSON. 

Several  papers  have  appeared  lately  on  the  ctlicieiCT  of 
atlemating-current  traiisformerst  some  of  which  have  boeo 
of  a  more  m"  lees  theoretical  nature,  while  others  have  given 
the  results  of  actual  tests,  I  have  never,  however,  seen  any 
lasts  on  allernatiiig-currsnt  dynamoH,  excepting  the  expen- 
inent  made  by  Dr.  Itopkinaon  and  f'rof.  Adams  on  a  De 
Moriteus  machine  used  lor  lighthouae  work.  Even  the  eoa- 
votter  teats  have  given  such  viuying  results  that  one  can 
hardly  be  certain  ax  to  the  real  efficiency. 

The  inti-oduction  of  tbe  alternating  system  has  been  bo 
rapid  and  is  so  rapidly  increasing  that  people  are  apparently 
well  enough  pleaeod  with  the  rosultn  not  to  bother  about 
the  tsmuller  liuefttion  of  the  reasons  for  them.  But  what- 
ever the  results  may  be,  it  i.i  of  value  to  know  just  whore 
the  losses  in  any  system  may  come  in,  so  that  we  may 
neek  how  to  avoid  them;  if  we  are  sncoeeding,  it  may 
enable  us  to  increase  the  prolita;  if  wo  are  loeitig,  it  may 
help  us  to  avoid  furthei  loss. 

This  apparatus,  the  measurement  of  which  is  the  main 
Bubject  01  this  paper,  consistod  of  a  Woslinghouse  TSO-lirflt 
No.  1  dynamo,  with  a  No.  3  exciter  aixl  an  outfit  of  40-ligDt 
converters.  This  apparatus  had  Itoen  presented  by  the 
Westinghoiise  Electnc  Company  to  the  Johns  Uopkins 
University,  and  was  teateti  a  couple  of  months  ago.  The 
workmanship  of  the  machines  is  excellent. 

Tbo  plant  comiatod  of  a  75  h.p.  Armington  and  Simi 
engine,  driving  the  dynamo  and  oxcitcr  through  a  Tatham 
transmission  dyriaraomoter.  Kngine,  dynamometer,  and 
dynamos  were  firmly  eccured  to  heavy  parallel  timbers, 
which  serveit  as  a  foundation.  The  converters  were  banked 
on  n  wooden  framework  at  a  [listanca  of  some  30  yards 
from  tho  dynamo,  and  their  primaries  were  permanently 
secured  to  the  dynamo  circuit,  a  switch  in  the  Utter  serving 
to  cut  them  o(T  when  desired.  The  ammeter  belonging  to 
the  pUiit  was  put  in  this  circnit  and  was  retwl  when 
cfliciency  meaaurcmenta  were  l»eitiK  taken.  The aecnndaries 
of  tho  converters  were  taken  to  a  nwitcbboard,  and  thou 
to  iittandeecent  lUDps  mounted  on  nicks. 

Pmoer  MmMoremmts. — The  Arraington  and  Sims  engine 
supplying  Uie  power  worked  regularly  and  satisfactonly, 
iind  the  governor  could  be  adjusted  to  give  the  0)>6ed  ro- 
•liitred  at  the  dynamo.  The  Tathamdyuiimometerwasthe 
one  used  for  i>owor  measurementa  at  the  International 
Klectrical  ExhilMtion.  held  in  Thiiudelphia  in  18S4,  where 
iu  accuracy  was  checked  by  making  with  it  a  determination 
of  the  mechanical  e^iuivalent  of  heat.  The  result  obtainad 
in  the  latter  measurement  iviui  773-ti  foot-pounds  ]>er  degr«o 
F.,  ajid  show  that  r.bc  dynamometer  ia  practically  occunUA 
A  description  of  tbs  ex|]erimunt3  and  uf  the  instrument 
may  bo  found  in  tho  report  of  the  test  made  to  the  Franklin 

iDetitut'C,  but  it  will  not  bo  out 
of  [Jaco  to  briefly  describe  the 
appsu-atus  here. 

An  endlesa  belt,  as  sbowu  in 
^'>R-  li  passes  over  the  driven 
pulley,  S,  to  the  shaft  of  which 
tbe  engine  is  l>eltod,  round  tbe 
pulleys  Sj  and  B  to  the  driv- 
ing pulley,  A,  and  bock  over 
B,  and  i>i  to  8  agaio.  The 
bearings    of    the    pulleys    B 

o      ,     ™.  -t      r,_  .      and  li,  are  in  cradles  mvoted 

rill.  l.^Tattiani  Druimomrtpr.  ,   '-,         ,  f,      ,    ..    ■ 

'  on  knife   edge*,  C,  at  tbeir 

outer  ends,  and  at  the  inner  ends  are  coiinoctod  by 
links  at  eciual  distances  on  the  two  aides  of  a  knife  edjce 
which  supports  the  ecale  beam,  \V.  Tbe  outer  side  belt 
passes  through  the  line  of  tbe  knife  edges,  C,  and  there- 
fore has  no  effect  on  the  scale  beam,  but  the  teiisioDs  of 
the  inner  parts  of  the  belt  act  iirectly  on  the  scale  beam, 
and  aa  they  are  on  opposite  sides  of  the  fulcnint  they  act 
against  one  auother.  The  beam  ia  so  graduated  that  this 
diH'crence  of  tension  is  read  off  diroctly  in  pounds,  and  this 
<(uaiitity — ^the  difference  of  tension  oi  tbe  belt  oo  the  two 
ridee  of  A— multiplied  by  ite  circumference  and  apeadtyye 

*  A  Mp*r  nad  Man  tk«  Aaorioa  Inatitou  of  Klaarfesl  BB|[i* 
BMO,  iUnh  le.  UOO. 
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the  horse-power  dalivered.  A  weight  travels  on  the  bontn, 
W,  and  ri^iliiigg  can  bo  ukcii  with  groat  iccuracy. 

Ekdiietd  Mcastu-ements. — The  euergj  in  the  secondary 
circuit  was  meanirAd  br  roeanB  vt  a  Cunl«w  voltmeter  and 
ft  ThompsoD  ampere  balance  Ae  it  i$  not  the  custom  to 
nut «  iiambor  ot  aecoodariet  in  paralLel,  each  converter  IuhI 
Its  MtnraM  lamp  circuit. 

B4tore  making  an  efficieoc;  teat  the  potmtial  difference 
in  the  primary  was  regulated,  there  being  a  Cajdew  volt- 
meter in  that  circuit,  and  a  aejurate  m&istu'enient  of  the 
poteiitiid  difference  and  current  in  each  eocoiidary  circuit 
wu  made.  When  the  test  was  actoally  in  progreas  the 
vottmetsr  and  ampere  iHiLmce  were  uaed  in  one  of  the 
circuits,  and  the  currents  and  P.D.'g  in  the  others  were 
calculated  (rom  the  readings  in  this  circuit  together  with 
the  previous  nuoaauianents.  both  the  voltmeter  and  am- 
pere balance  were  aceanitely  calibrated,  the  former  being 
checked  after  each  test,  while  the  Utter  bod  its  constant 
determined  with  both  contiuuouB  and  alternating  currenta. 
The  P.D.  at  the  terminals  of  a  noJi-inductive  German  silver 
rcetetance  in  circuit  with  the  balance  was  observed,  when 
a  continuous  current  was  tlowiiig,  and  bUo  with  an  alter- 
nating current  of  the  same  |Mriod  as  that  employed  in  the 
test.  The  current  in  eaeh  case  was  ealeiiUted  from  the 
rceiatancD  and  P.D.,  and  tba  remilte  gave  no  uuprcclabic 
dilference  in  the  constant  for  continuous  and  alternating 
currents. 

Tho  following  table  shows  atooce  the  order  in  wbiob  the 
test  were  carried  out  and  the  results  : 

Hoiutt-PowKR  AssoiinsD  at  Vaxtixo  tL.U.f.'t. 
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Tile  eflioiency  of  the  converters  was  measured  by  placing 
tJi«n  iti  a  metal  calorimeter,  betweeii  the  double  wallo  of 
which  water  nm^  allowed  to  How.     The  tempenturM  of 


exit  and  entnoce  were  observed,  ai  well  u  Uu  wei^  of 

water  which  itassed  through  ;  at  the  same  time  the  ourreat 
and  P.D.  in  the  secondary  circuit  of  the  converter  wei-e 
measured.  A  separate  observation  gave  the  radiation, 
which  was  of  course  allowed  for  although  it  was  made  aa 
small  as  possible.  A  number  of  converters  were  expuri- 
meoted  on,  but  I  give  but  two  of  them— a  40-lighler,  such 
as  was  uiied  in  the  testA,  and  a  20-light  convoitcr,  which  waa 
voiy'  carefully  tested  by  two  of  my  students,  Mensrs.  Bli^ 
aD<f  McKccn.  In  the  latter  caeo  the  observations  were  made 
at  alightly  dilTeront  P.D.'s,  and  the  results  show  that  the 
loss  in  the  iron  varies  aa  we  would  expect  it  to  vary — that 
is,  very  nearly  as  the  square  of  the  vittuge.  The  variation 
will  not  bo  exact,  as  the  losses  due  to  the  reversal  of 
magnetiAni  do  not  vary  tjiiite  as  faKt  as  the  situate  of 
the  induction. 

I  would  like  hero  to  call  attention  to  the  (act  that  in  aa  \ 
excellent  paper  read  before  this  institute.  Prof.  Ityan,  ol' 
Cornell,  found  that  the  lojutes  in  the  iron  of  a  lO-hirnt  coii- 
vuitcr  decreased  greatly  as  the  load  increased.     Ijub  waa 
accounted  for  by  the  fact  that  there  was  a  jar  (evidenced 
by  the  ain^^ng  of  the  converter)  at  the  higher  loads,  due  to 
tnu  attractioits  of  the  secoudary  and  primary  coils.     While 
it  is  true  that  the  losses  in  the  coree  of  very  small  coti- 
veiters  are  not  exactly  constant,  yet  they  are  nearly  so, 
and  a  Lxnce  part  of  the  decrease  found  bv  Prof.  Ryan  ii4 
due  to  the  rolt-ige  being  greater  at  the  low  than  at  the 
high  loads 

Looking  now  at  the  figures  given  in  the  tables,  we  are  i 
struck  by  two  things:  the  very  large  amount  of  [)owor' 
absorbed  in  the  core  of  the  armature,  itnd  the  very  small 
loss  in  the  converters  on  open  circuit     The  dynamo  losses 
due  to  revereaU  of  magnetism  and  eddy  currents  at  the 
E.M.F.  used  in  the  test  sre  no  less  than  C  h.p.,  while  the       i 
anetvy  due  lo  reversal  of  ma^netiitm  and  eddy  currents  in  ^| 
the  16  eonvertera  is  only  1-6  Lp.    Another  rather  striking  ^| 
thing  is  the  aUnost  constant  ratio  of  primary  and  second&rj  ^M 
currents  over  a  considerable  range.     The  maximum  eflici-  ^^ 
encv  i«  about  78  per  cent    It  would  seem  th.it  the  losses 
could  be  divided  into  a  constant  part,  and  one  varying  with 
the  currents,  but  this  ls  not  true  with  the  older  style  and 
smaller  converters  of  the  Weetinghouso  Company,  ^m 

Siippoee  we  have  a  plant  such  aa  is  described  above,  and  ( 
use  it  for  comiuercial  ligfating.     Taking  data  from  one  of 
the  local  companies  employed  in  supplying  ineand«eent 
tighle  on  this  syateni,  we  have  for  two  2,500-light  dynamos 
the  following  outfit  of  converters: 

^'''  "'  Cnscitv  '^''•"'^'  .^'*' 

«onvart«is.  «.»i">-  »/.  j^  „,^  lampi. 

No.1 616ci>.U»M        ...  44  ...  830 

No.  2 10     .,         ..             ...  61  ...  610 

So.  4 20      ,.          „             ...  43  ...  B60 

No.  6 .30     ..          .            ...  48  ...  1,470 

Ho.  B 40     , 64  ...  8,660 

ToCsl  lampnpMnty  ., 6,730 

Nnnilwr  (it*  UiiiiB.  supplied ..4,567 

1  uuderitand  that  the  converters  being  added  are  of  the 
hireer  si  tee.  ^M 

The  elBeiency  of  the  30-light  converters  does  not  difFer  H 

Seatly  from  tiiat  of  the  '10-Ughtera.    The  foilowiug  is  a  H 
id  djagram  of  this  pUnt,  selected  from  a  number  of  dia-  ^^ 
grams  as  giving  a  fair  average  curve.      If  we  have  our 
dynamo  worldng  to  its  full  capacity,  then  from  the  above 
data  we  would  have  a  converter  capacity  of   23  lO-light 
converters,  h| 

If,  as  in  our  test  otant,  these  converters  are  10-Ugbtera,  H 
or  SO-lightere — for  toe  elKciency  of  these  two  sisee  is  about        ' 
the  same — we  would  have  a  mean  loss  in  our  plant  of,  say, 
10  h.p.  in  our  dynamos  (9  6  -f  C  H),  and  in  the  converters 
about  S  h.p.  (2-3  -t-  C^  H).  or  altogether  about  1  a  h.p.  I''rom 
the  above  table  we  mHII  have  760  laotpa  supplied,  and  tahinff 
the  data  from  the  load  curve,  the  avenge  toad  would  be  in 
the  Dci^bboiirbuod  of  1,300.      This  corroepontU  to  about 
20  h.p.,  and  the  cJ&ciency  of  the  plant  for  'ik  hours  would 
be  iS  — 64  per  oant.,  minus  the  percentage  ol  Vosa  oa  the 
linee.    This,  in  a  properly  insUlied    syntAin,  riK>\M  twit 
average  2  per  cent,  so  that  the  final  offtcW^^^l  -wwaU^Mi  M> 
per  cent. 

A  continuous-current  dynamo  "*PP^V^*^^^^a°^  ^ 
of  lamps,  with  a  maximum  loss  in  the  tx^jf"^   ^.  '^v^^ 
cent.,  would  have  a  greAter  aveiage  wt^^i^ 
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to  printout  that  the  maximnm  ufBciency  ofthti  two  (iliota 
would  bo  aboQt  the  same,  so  that  they  would  renmre  the 
Bame  canocity  of  trtation  outfit,  Uoilon^  enjffnpii,  nytinmoii, 
etc.  When  more  than  one  dynamo  is  proiricfcd  the 
ollicioncy  is  increased  by  using  only  one  of  them  during 
tho  times  of  mimmum  iiupnly,  and  alwa};^  worlcing  as  fiu- 
at  potsible  only  a  littlo  bofoT:  tho  naximuio  capacity  of  the 
niacltincs. 

Let  in  consider  these  reaiilu  in  view  of  the  present  con- 
dition of  iacandcscent  light  distribution  in  the  Unitod 
•States.  I  take  it  that  what  may  he  called  domostic 
electric  lightinf;  is  Unholy  a  matter  of  the  future — it  ia 
certainly  not  a  matter  of  the  present.  The  majonty — tho 
great  majority — of  the  lights  in  nso  are  in  shofu,  saloons, 
theatres,  offices,  etc  Moat  of  the  lights  wired  are  in  use 
at  one  time  or  another  during  the  24  hourx,  and  the  pro- 
portion of  energy  supplied  to  the  total  capacity  of  the 
lamps  connected  is  much  j^realer  than  it  would  be  in  the 
case  of  honse  lighting,  where,  on  the  average,  only  a  small 
fraction  of  the  possible  larap-houra  are  actually  in  use. 
Under  these  circamitances  the  acfaeme  o(  alternate  current 
dittnbution  is  very  dilforent  from  what  it  will  be  when 
the  attempt  ie  made  to  supply  an  entire  city  witli  tight,  aa 
they  are  attempting  to  supply  London  at  the  pn!!>«nt  time. 


I  <«   «  .o  •   ■• 
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KtlBight  to  KooD.  KooB  to  Hidalght. 

Fill.  3,— Load  Diagruu. 

If  the  objoct  of  tho  lighting  com[)aay  ia  to  supply  the 
demand  that  exists  at  present,  then  a  sy8t«m  employing  a 
number  of  small  convertors  i»  prvferablu.  Such  a  system 
t(  flexible,  and  can  be  inatalloa  with  a  minimum  expense 
for  the  more  or  leas  scattered  demand  which  in  prosonttxl 
in  even  the  most  closely  settled  town.  I  tak«  it  that  this 
is  tho  great  difTorenco  between  the  alternating  and  direct 
Bvatemsaa  at  proecnt  installfld  in  this  country.  Tho  former 
skims  over  an  extended  district,  taking  adv»nLige  of  its 
great  tlL>xifaility  to  absorb  any  business  which  can  be  got; 
while  the  Utter  suttlus  itecU  in  a  densoly-buJIt  centre, 
IiisUlIg  u  larger  plant  than  is  pricuirily  demanded,  and 
works  up  a  buainesa  within  the  limits  of  oconomicai  dis- 
tribution. Therefore  it  is  hardly  via;h.i  to  compare  tho 
Ereoeot  systems  of  direct  and  alteniating  supply,  as  the 
ittoT  has  not  been  reduced  to  a  point  where  entire  diatricts 
ore  to  be  supplied. 

To  show  uie  dieadrautago  of  the  present  system  for 
domestic  supply,  sunpose  we  bava  an  ordinary  bouse,  such 
as  one  of  us  would  lire  in  ;  it  wouid  be  necessary  to  have 
a  CDnvertor  of  at  least  20-Hght  capacity.  Tho  constant  toes 
is,  say,  100  watta  ;  so,  leaving  out  the  C'K  loss,  we  would 
have  a  total  loss  in  34  hoors  of  VVa'.  w-  about  3  h.p.  hours, 
concs;H)nd)ng  to  aay,  4&  lamp-honni.  Taking  my  own 
exjwrioncc  the  actual  number  of  lamp-honrs  ns^  is  about 
30  laRi]vhonrfl  during  24  hours,  so  the  oRiciency  of  the  eon- 
verter  would  be  sometbiog  liko  f^=^40  per  conL  It  is 
evident  that  unless  the  loosea  in  eonverters  can  be  greatly 
decreaaed,  a  hoDse-to-honw  dntribo^n  with  a  converter  in 
ewli  boon  wooM  hirdly  pay. 

It  would  seem,  tbon,  that  if  gas  is  t«  bo  roallr  dbplaood 
and  seriiius  com]K}tition  with  it  ia  to  be  attempted  a  ditTerent 
■yatem  of  distribution  must  be  worked  out.  We  must 
replnce  the  numerous  small  oonvorters  with  one  large  con- 
verter supplying  a  comparatively  extended  district,  thus 
deereaang  toe  eonverter  capacity,  aince  the  kw  of  average 
eao  be  Ukso  advantage  of,  and  greatly  increiuiiiig  the  elB- 
oeocy.  If  an  exteow)  secondary  network  is  employed 
socoo  of  tho  convertars  may  be  disconnected  from  the  mains 
M  tb*  turn  vl  miaimam  deaaod. 


Let  us  enquire  For  a  moment  how  the  ineraaM  in  the 
capacity  of  converters  will  modify  the  designs  with  which 
we  arc  familiar.  In  the  tint  place,  if  we  increase  the  linear 
dimensions  of  any  type,  since  tho  radiating  aurfaee  only 
increoaes  as  the  square,  while  the  volume  increases  as  tbe 
cube  of  the  dimension,  then  we  cannot  suffer  the  same  Icmb 
per  cubic  centimetre  of  the  iron  for  the  large  aa  for  the 
small  sixes.  We  must  decrease  tho  intensity  of  magoetisA- 
lion,  or  we  must  decrease  the  periodicity. 

Let  Hs  take  a  typical  case.  Snppaie  we  have  a  trans- 
fomier  and  double  all  of  it*  dimensions.  If  we  employ  the 
same  induction  we  will  need  but  one  quarter  the  number 
of  turns  in  the  coils,  and  as  (he  croas-soction  of  the  at»ce 
oeeupiod  by  the  wire  is  four  times  ns  great,  the  area  of 
tho  wire  may  be  sixteen  times  as  much.  Aa  the  length 
in  twice  as  great,  the  resistance  in  this  case  is  one^ghth. 
But  the  loAscB  in  the  iron  are,  roughly,  eight  timee  u 
prcnt  •  this  we  cannot  allow,  since  tho  radiating  surlaco 
is  but  four  times  as  great;  honco  we  must  diminish  the 
indnctioit.  In  fact,  we  must  so  arrange  things  that  the 
loss  in  tho  larger  converter  is  only  four  times  that  in  the 
smaller,  in  order  to  work  at  the  same  temperature.  As  at 
the  low  induction  u-wd  the  loss  due  to  nyaieroeia  ■variea 
ncariy  as  the  sqimm  of  the  induction,  we  may  t«.ke  it 
roughly  that  the  large  converter  should  have  an  induction 
of  lhroo-»jiia.rtcra  of  the  smaller  one.  This  will  modify  our 
figures.  Inatead  of  one-quarter  the  number  of  turns  we 
will  have  ono-third,  and  the  re«iatance  of  the  coils  will  be 
onc-si-xth  instead  of  one-eighth,  us  we  can  allow  four  times 
the  lois  that  we  suffered  before  we  can  have,  roughly,  five 
times  the  output. 

As  a  total  result  wo  have  five  times  the  output  with  four 
times  the  loss,  or,  as  the  C!*  R  effect  is  not  important  as 
compared  with  the  other  lossea,  we  can  have  six  timea  the 
output  with  the  same  fall  of  tiotential  in  the  socoodaiy. 
That  is,  the  efficiency  of  the  larger  converters  will  be 
forester  than  the  smaller  ones  of  the  same  design,  and  work- 
ing at  the  tame  tetaperature,  but  the  output  per  poucd  of 
metal  will  he  less. 

Suppose  when  we  increase  the  sieo  we  decrease  the 
number  of  reversals.  Take  a  case,  for  instance,  in  which 
the  dimensionn  Hre  doubled  while  the  reversals  are  hulvMl, 
the  maximum  induction  remaining  the  same.  We  could 
have  half  the  turns  in  the  eoiU,  and  as  they  occupy  four 
times  the  space  and  are  twice  as  long  bho  total  resiataiice 
would  be  one  quarter,  and  for  the  same  beating  effect  we 
would  have  four  times  tho  output 

If  wo  take  losaos  by  eddy  currents  into  account  there 
will  be  a  constant  per  cubic  centimetre,  provided  the 
period  and  maximum  induction  are  constant,  and  the  ihick- 
noEH  of  the  plutos  is  unchanged,  ollierwiso  they  will  vary 
as  the  square  of  the  induction  with  a  constant  freiiuency, 
or  inversely  as  the  square  of  the  period,  with  a  constant 
maximum  induction.  This,  in  practice,  would  make  the 
values  of  the  output  for  the  larger  cmrrents  given  above 
somewhat  greater.  What  1  ni-ih  to  show,  however,  is  that 
we  are  hmited  by  heating  considerations  and  considora- 
tiona  of  fall  of  [Mtotitial  in  our  secondary  in  the  outfiutof 
large  converters.  If  we  consider  the  properdas  of  the 
materials  of  which  converters  are  mode,  we  would,  I 
think,  find  it  mo»t  economical  to  make  oonverters  tttat 
reach  the  temperature  limit,  except  for  the  very  smalleat 
sizes. 

Klany  of  us  have,  I  supnoee,  read  Mr.  James  Swinburne's 
pa[>er,  read  before  the  British  Association  at  Xewcastlo 
last  year,  on  the  "  Design  of  Convcrtom,"  and  have  been 
struck  by  the  fact  thai  almoet  all  of  tho  converter  dimen- 
sions given  by  him  urc  inipracticablc,  cither  on  account  of 
the  diHprO|K>rtionate  heating  of  the  lorgt^r  sizes,  or  the 
excessive  fall  of  potential  in  tho  secondary.  In  increacing 
the  size  of  dynamos  wc  usually  increase  tho  outfiut  per 
pound  weight;  but  there  is  the  vital  distinction  between 
dynamos  and  converters,  that  losses  occur  through  the 
entire  mass  of  tbo  luttor,  and  as  we  increase  the  volumts 
we  increase  the  lossea  in  the  same  proportion.  In  the 
dynamo,  on  the  contmry,  there  are  practically  no  loasoa  io 
the  heaviest  jiarb  of  the  apparatus— i.(!.,  the  Reld-magnet»> 
As  a  result,  while  wo  gain  ui  cfficicnc)'  in  the  larger  siftcsi 
yet  wo  niu*it  decrutao  uitbur  uur  induction  or  tho  rate  o. 
reversal,  aud  the  output  por  jKiuud  is  cot  increased 
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ON  ELECTRIC  HOTORS  IN  GENEBAL  fiAILWAT 
WORK.* 

BY  DR.  ijOinS  BKLf. 

(Concituiid  from  page  398.) 

Ttking  thit  into  account,  it  secmx  very  probable  that  an 
oloctnc  «Ioviit«r]  railntod  conld  be  biiili  and  «i|ni]>)>od  at  a 
less  coat  than  if  it  wore  to  be  operated  by  Btfl&m.  The 
groat  ea&o  with  whidi  aniall  train  units  are  handled  on  an 
woctric  fljrstain  ahoiild  of  iteelf  b«  the  slrongaat  possible 
recommendation. 

The  f(iie»tion  naturally  ariaea.  How  coiilil  we  etioip  an 
electnc  elevated  rnad  to  secure  tho  b<«i  result*  ?  This  opens 
a  wide  fitid  for  disciiasion,  and  1  can  only  eiit«r  it  to  mvc 
roll  my  own  pereonal  view  on  Mine  points  which  might 
be  oi  aavanidge.  rereonally,  I  do  not  believe  in  the  single 
ear  as  the  onitnf  trnimportation  :  fimtly,  beouisQ  it  inoroiLses 
the  coat  of  equipment  enormously,  and,  secondly,  because 
in  running  at  a  high  rate  of  ipeed  it  ia  inconvenient  to  run 
independent  can  as  close  togethor  as  ia  necessary  to  secure 
pFopvr  accoiutuodalion.  Ou  the  ot^er  hand,  I  Uo  not 
believe  in  ImiK  and  heavy  brains.  The  necessary  speed  for 
the  Hen-ice  being  known,  I  think  the  lieat  general  result 
would  be  obtaiued  by  aiiiig  m  many  small  InuiiQ  as  could 
bu  conveniently  o|)unit«d  at  thu  required  speed,  hy  small 
Craina  I  inean  Mains  consisting  of  motor  cur,  and,  say,  two 
or  three  lifiht  pftusenger  coaches  I  am  a  fiim  Kelicrer  in 
a  motor  car.  rather  Chan  motoi-«  phicixl  under  each  cai',  for 
the  very  practical  reason  thut  motors  ieolated  and  placed  in 
a  setiarate  car  can  be  Rivon  immensely  better  care  th3.n 
would  ever  be  reuoivetl  by  a  motor  hidden  beneath  an 
ordinary  car.  If  we  are  to  xocure  the  minimum  of  rejiLiira 
and  the  fewest  ponsible  number  of  breakdowns,  I  think  it 
must  be  done  oy  giving  the  motors  steady  and  careful 
attention,  and  I  believe  [Lis  end  can  best  be  iiuurhed  by  a 
sopwate  motor  car  so  coiiHtructod  that  the  rngtors  and  all 
the  running  gear  can  be  under  coustant  inspection.  1  Hoe 
no  objection  to  a  composite  motor  car  containing  compart- 
menu  for  passengors,  provided  the  above  condition  i»  ful- 
filletl,  but  I  should  hesitate  to  use  on  a  syst^'m  requiring 
high  B|)eed  and  very  frerinent  trains,  motors  ao  place>l  that 
th^  cannot  readilr  snd  immodiatoty  b«  reached  in  ema  of 
accident.  As  to  electrical  equipment,  1  think  the  problem 
is  not  particularly  difRciilt,  The  size  of  the  motor  to  be 
nnxl  must  lie  regulated  by  the  train  UDit  ]iro|io«ed.  Per- 
haps for  the  unit  snggCHtod  two  30  h.p.  motors  would 
answer  aa  wall  as  anytning.  It  should  be  remembered  that 
isolated  as  the  elevated  track  wouhl  be,  it  would  he  prac- 
ticable and  mfc  to  use  higher  potontials  than  is  customary 
in  ordinary  street  railroad  practice. 

The  distributing  conductors  on  an  olcvalod  system  could 
he  arraniged  whatever  way  would  prove  most  convenient, 
qnito  UTespoctiTO  oC  the  presont  Umiutions.  Neither 
would  the  amount  of  copper  required  be  at  alt  prohibitory. 
For  example,  take  10  mites  of  doable  track  with  tho  [lOwer 
station  somewhere  neiu  the  middle  point,  the  wiring 
would,  of  course,  corrDS[>und  with  the  number  of  truius 
M  to  be  mn,  but  working  on  a  three-wire  system,  with  track 
I  aa  balance  circuit,  toe  equivaleat  of  two  copper  rods 
tin.  in  diameter  would  serve  to  handle  a  very  large 
equipment,  and  still  give  a  high  efficiency  for  the  line. 
The  weight  of  this  conductor  would  be  about  16  tons  [)or 
mile  of  double  track,  certainly  not  a  prohibitory  amount. 
By  using  two  power  stations  this  amonnt  of  copper  could 
be  reducod  to  ono-fuurth.  If  tbo  amount  should  still  aeem 
too  Urge  another  interesting  possibility  appears.  Would 
it  not  be  ])Gs^i1>le  to  ofterate  an  automatic  mock  system  of 
seriee  dislribiiciun  t  By  dividing  the  double  track  into 
■eetions,  and  supplying  theae  irna  one  or  more  power 
ebtlions.  it  would  be  possible  to  avoiil  most  of  tho 
dtflicultiM  of  series  distribution,  without  sacrificing  much 
in  tbo  way  of  lino  cllicioncy.  We  must  remember  in 
this  connection  that  the  jirinoiplo  of  electric  braking  is 
easier  to  apply  on  Ruch  a  system  than  it  is  on  a 
byotom  of  distribution  at  a  constant  jiotdntiaJ,  as 
ordinarily  pnu;tised.  EloctJ^ical  bnking  has  nut  been 
ptil  into  ojieration  in  a  commercial  way,  but  some  com- 
petent autboritieii  have  oatimatad  that   the    saving    from 

*  P^K^  rtad  Ulan  tbo  Cliicago  Klocthc  Club,  March  17, 1890;. 


its  use  might  be  as  gieut  aa  10  per  cent,  in  power  required. 
Such  saving  would  be  well  worth  efTecting,  even  if  it  were 
leea  tban  the  above  amount,  unlees  there  should  be  good 
mechanical  reason*  to  the  contrair.  ajid  inasmnch  as 
working  u|)oa  tho  block  system  woukl  do  away  with  many 
of  the  objections  to  serioe  traction,  1  thiuk,  to  aay  the  leut, 
this  line  of  o()eratioii  is  well  worth  careful  iiivestigiUJon. 
In  a  great  city  like  this  rapid  transit  ia  becoming  more  and 
niDVG  a  nccosiity,  and  now,  before  great  invefbuouts  have 
been  made,  ia  tbo  timu  of  all  others  W  try  to  forecast  the 
future,  and  see  to  it  that  the  rapid  transit  ^van  the  city 
is  tho  verj-  beat  that  modoni  enterprise  can  eocuro.  I 
think  we  may  feel  sure,  from  what  has  already  been  done, 
that  we  need  have  no  fear  of  the  economy  of  an 
electric  olcviit«d  system,  and  there  ia  no  good  reason, 
therefore,  why  it  should  not  be  tried.  People  do 
not  look  forward  with  pleasure  to  having  a  smoky, 
hissiiiK  locomotive  spluttering  by  their  windows,  nor 
do  they  contemplate  with  delight  ite  train  of  cinders, 
ashes,and  grease  depcsitod  oti  the  heads  of  the  long-auffcring 
pouero-by.  Property  owners  do  not  enjoy  the  prospect  oi 
such  a  noisy,  dirty  neighbour  as  an  elevated  nmd  operated 
with  locomotives  is,  even  at  ite  beHt,  and  there  is  no  reoaoo 
why  they  shoulil  bo  called  upon  to  tolereto  the  abomination, 
when  nearly  »11  the  objectionable  featuros  cau  be  removed, 
not  by  sacrificing  anything,  but  by  gaining  at  almost  every 
point. 

The  reform  cannot  long  bo  delayed.  It  is  only  a  ques- 
tion of  who  will  be  the  Rrat  to  displa}'  the  necessary 
enterpriso  and  energy,  and  give  this  city  a  system  of  rapid 
transit  suited  to  its  needs,  and  to  the  age  in  which  we  live, 

To  sum  it  up,  1  would  state  my  firm  conviction  tliat  the 
most  of  us  will  live  to  see  electricity  come  into  extensive 
use  in  genenU  railway  work,  certainly  for  special  and 
suburban  roads,  possibly  for  long  through  tinea, 


COMPANIES*  MEETINGS. 


SUBMARINE  TELEGBAPH  COMPANY. 

A  mMtinu  of  Ihs  SiiliraBrioe  Te!<gt»ph  Company  (In  l(<iiil>la- 
tion)  wulield  It  th»  officM  of  the  cSmiwny,  TlitojrmorlQii-swBine, 
&.C.,  on  Tuesday  Ust,  under  the  pnudraoy  of  .Sir  JuIUn  Goldmiiit, 
U.f..  tooondilaT  tbe  fotlowicg  report  of  the  lii|iiiitatc>ni: 

"Till?  joint  fariiiiigi or tlie  cabins  for  tbe  iliree  montlii  en<ied  Haroh 
31  18S9,  411(1  «1su  tlitu  coaU  actjuum  Cruiu  that  data  doim  to  Jau.  i^l, 
1890,  aru  givon  licrcwilk.  Hit  Iir|iii<Iaton  ra^ttfthavn  to  Mfort  that 
tbay  li&T«  lH«nunsbUt«i>\>talBaByiD<ii«asaiD  tta««fl'arf'tr  ihoKcIinaii 
caliiM,  and  an  incrMsa  of  only  £3.000  Tor  the  Vnach  cablm.  The 
■urn  twi'l  in  rtapi>ol  o(  tlio  Belrian  cables  was  £9,999,  snd  Tor  the 
Coinnmv'A  Fivncli  cables,  £14.990.  The  mm  |Miil  Tor  the  stmnitr. 
IcMcliDlit  ]ira|>crtiM,  anil  furniture  anil  fittiiij:^  th«nin,  wu  mUIm 
by  valuatioii,  ami  tho  valii»tii>u  wf  th»  atum,  Wllorie*,  inrtro. 
ineou,  etc,  wan  tnaJe ^aintlj  by  tK«  offiett*  ot  the  I'o«t  OIKm  and 
the  Coinpattj.  Tho  lielfckti  (iaveninient  hai  jiaid  the  li[[aiilabi>re 
£123  tot  thu  luting  liula  oil  tlie  ikluiaii  vctti.  and  the  fronoh 
tiovcmngant  haa  Bftnod  to  pay  £1,000  lor  t)u)  Comimij'a  Uad  Udm 
in  FniiM.  The  pronricboni  ■»,  no  floiitit,  anara  that  under  the 
torins  at  the  CompaDf  •  Froach  eoaoemoiu.  the  aaUtiM  of  the  Frauoh 
cl«rlu  working  tbe  wtrei  IB  tbo  Preach  eabloa  had  to  b«  paid  lor  hr 
lli«  coiii[iaiiie«,  but  friMn  •ome  overnight  on  the  part  of  th«  French 
Qonmrnnnt  thty  omtttod  to  Mnd  in  to  th«  cantpLnlee  at  the  lime 
their  •cooTiiit  for  tlie  salarion  ol  the  dnrkt  working  tlio  wi««  ia  the 
H«»fB  caUe  from  the  year  1871  to  1885.  The  Fteoch  Divwn- 
iiictii  discuYfreJ  tbeir  omtMitm  in  the  POiirae  of  la*t  flMttenilwr, 
The  cbiiii  waa  clearly  one  nhicli  ooiild  not  be  rwiated  by  the 
com|>au>eii,  Bud  the  aiun  to  be  i<aid  t«  ihr  (io<r«n)ni«Dt  t^t^te  two 
cnntpiuiiM  wan  wttl*d  at  the  <>hd  of  DeMimbcr  leet  et  £4,068,  whldl 
aim,  althoiigh  not  y«t  paid  by  the  lioutdaton,  bax  bnm  charged  in  the 
uicount«.  Tho  profit  rcatiMd  on  the  sale  of  the  Recuritiet  forming 
the  rwcrvo  fuoil  amoiinlod  to  £26,519.  With  the  numa  paid  by 
the  OuveiDDti'nt  and  fiom  thr  hbIc  oI  thn  rBiorrn  fund  Mcurities, 
the  I[<|uidaton  hat^  beiu  able  to  roture  tlw  capital  to  tha  proprie- 
ton  la  fkill.  Then  now  Tomain*,  aa  -knifn  m  thn  acooauU,  a 
halauM  or£S6,S40  to  be  yot  diiponod  of,  vhich  will  b«  fiiriliet  in- 
craued  by  t)ie  £3,000  caution  moitey  stilt  in  the  handt  ol  the  French 
Qowmmeut,  when  it  ii  ]>«id  o<r«r  to  the  liquilaton.  The liqaidaton 
now  proDuM  to  make  anulUer  distribution  to  the  nopneAora  to  the 
extent  u  7  per  ceol.  of  th'-  ca|>itaL,  loaviaK  in  the  uanaa  ol  the  Uqtu- 
lUton  £3,164.  13*.  7>1.,  which  >«  Ku^ject,  uowevwr,  to  th*  deduction 
ofiueh  Slim  M  the  ptopriatort  may  think  proper  to  awart  to  the 
liijuidaton  for  tli«ir  aerricea,  and  to  tha  etpeneea  iliat  may  be 
lueurrcd  until  the  cIom  ot  the  linuidation.  The  liiuidatora  prapoes 
To  dJstribiite  the  balance  ncnkining  aftar  these  doductioni,  am  Ute 
caution  iiioDfy,  nhrn  ilicy  iiave  tettled  aoeaaats  with  the  Praooh 
Teleeafih  AduiiiiatraLiuti,  aiid  with  a  Vtnon  "'■'"'■ff  n»npMua^l~ 
(or  allowed  loes  of  lii{lit  and  air,  wtu«h  fatter  «hat!g»  tml  b- 
ajnooot." 
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T!i«  Ofeftinwu,  in  taimi^  thfl  kdoptioa  ot  tlta  r«porti  t>il  tlut 

I  tliry  hwl  racMNled  in  Rettlu  tent  laerMM  m  tha  orlgbud  «flitr  taute 

yg  the  EDglith  and  Fnoidi  GtmnnnaBtai  Uungh  It  wu  not  to  large 

u  llte>  would  lure  dHirsd.     They  now  propoaM  to  fjire  the  ihun- 

Itoliloni  a  lurLlit^T  7  iKr  cent,  upon  the  cftpilsl  *t(}CK,   wliirh  wouM 

Bakva  nturnvf  107  per  ccDt.    The  WUl  amonnl   onUUnrliitK  irai 

flOO,  the  caudoit  bmiwt  bUU  ia  the  haiida  ot  the  Fronch  G«varn- 

Dt,  «bd  a  baUuM  of  £i,LM.   whicb  togath^i  nuwlo  a  little  ortt 

ifiOO.      Out    of    thU    amn>niit    tboj    wnnUl     hare    to    pajr    thi) 

naintng  tic^noM  ot  tba  linaidation,  tliP  Pokti  in   Ian  an<I  otlivr- 

■  ofamrtain  aotioD  brcng&t  Bgaiust  tfami  by  a  Hr.  Brunei  for 

^■Ile^    btm   of   llK^t   and  air  owing  to  the  oaajtroGtian  at  the 

Companj's  offlcea,  and  the  niiiiiinentlMi  of  Ma  Uqnlilatorii.    Tlir 

tiiiuuuc  iliat  would  bo  giTOD  to  tha  ehanluldan  on  t£e  fiual  Uqntda- 

ti»n  would  be  1  per  cent.,  leavioK  £1)800  nuadlj  for  the  purpoMM  lie 

Ikad  named,    AltoMtber,  tlMnf-nre    the  AharehiMderii  would  r«ceire 

filOS  for  tiMir  £100  ataik. 

The  Boa.  H.  K.  Braad  trconilnl  thn  mwlnttou. 

Mr.  J.  n.  Ktoc   ]>rDtr4t''<l  >Kaiiut  th«  [wymont  of  two  of  thn 

,  liijniilntori.  gii  Iho  ^nnd  tlixC   tti«j   won  rioh  mon  and   rorrocTt; 

I  Dirtctont  of  tilt  Oonii»ny  ;  and  lie  oxpraeaMl  hla  rograt  at  tho   cii- 

LoiauUaMa  iu  which  the  Com|ranr  waa  belSK  wooad  up. 

I      Mr.  Blmpaaa  Baatma  ci>nd«niued  tb«  action  of  ua  Dtmcton  in 

w  &r  ••  tboybad  not  t&k#Q  thOBhareholdara  into  their  eonAdeDo*  tha 

I  noiu«Dt  ther  fonndtliata  nu«wil  uf  the  coaceaalon  vu  not  to  ba 

lgranl»t  l>y  thefreach  aud  EnKlUh  (^vi-rDnaota,  and  ilao  for  hsvtug 

I  Bade  (he  mlnlake,  at  ibc  instaacc  of  the  Pout  UlScw,  of  loweiinx  their 

I'toiiiT  to  4  iKiiiiL  )>c!aw  whnt  the/  wore  entitled   In  oharKe  witliotil 

1  Biakiax  a  diatinot  bat^-aia  tbat  at  tlw  end  of  the  Wtm  at  tboir  cod- 

|foataion  tliej  would  gtx  it  raiftwed. 

ICr.  Bnsd,  in  r«|ily,  lald  that  np  tn  n-ilhin  nbotit  sis  dajra  oF  tbe 
UnM  wliaa  tbe  Kngluh  Cluverumont  inC«rpMa<l  the  lioanl  liad  oarrieil 
an  noRotiation*  to  the  point  that  tlm  Fronch  MioUtni,  u  it  were,  had 
the  [«n  in  hia  hand  to  sign  a  renewal  o1  tbe  cooccaion  to  the  Com- 
pany. The  Board  deliboratrl)-  kf^pi  iTiiDKiflOfn-tbecaaMthBy  Ihonght 
they  Trora  bound  iM  tnccood.  The  Uquiutioa  bad  bovn  tov^  uinii 
tiiiin  lij  tba  OoTenimente  ol  BngUai]  atid  Franca,  and  they  OstAi  thK 
•haraholdera  into  thoir  confidanM  aa  aoon  as  A*ir  nefjotiationB  to 
I'Obtain  a  rinawal  ol  tha  conoMaion  failHt 

After  wiue  obaerTstiona  frotu  the  Chairman   to  tlie  mrih  effect  thf 

report  wai  BrJoiuM,  and  rwolulionjc  Were  luuwd  award iiijk  fil.OOO   to 

the  li<|tiidaUjn  for  thdi  Mrrriai.«,  and  enabliiif;  thcra,  aflcr  u\f  any- 

,  meat  of  allaxpenacs,  to  diathbuto  tbe  balaaon  of  tba  fuadj  at  their 

'  diapoaal  amon^  Iba  piopriator),  and  todeatroy  the  book),  other  tliau 

the  aeoennt  booba,  of  the  Oampany. 


CITY    NOTES. 


ftruUlua  BnluuuiBa  Talairapb  CoavMBjr. — Tba  noeii>ta  fur 
tbo  |>a3t  «cck  auiountrd  to  £3,888. 

Wsatam  and  BraalUftn  Conipaiir— The  raodpta  of  this  Com  pany, 
'Wlar  >.l':(hEi:i.inK  ihn  ni'ih  lafaMe  to  the  London  Pletino-Hraiiliati 
'  Cempaiiy,  wcru  £3,964. 

KMit«TMft«  Talaphotio  Cam|MUir,  Uiatlad.— Tli«  Dircctoni  Imre 
daotarail  an  iaUriiu  .tiriilvnd  at  Hit  rate  of  6  par  cant  juir  annum  im 
tba  vetbranoa  abarvK  forthohair-yaajondoil  JanitarjSl,  warrnntH  for 
which  are  now  poated. 

W«at   IiWUa  and  Paaawa  Tat«c»ph  CaMpaiiy,  Llsaltod.— 

Tht  DitiMton  rwoiniiiMiil  a  diTi.Umi  i>f  ba.  '^t  atiate  to  D^c^ifnbcr  31 
aat  ou  tha  first  prarerence  aliarm,  aud  27a.  Oil.  per  ihan:  ou  aecuniit 
of  arraaraoD  thaaecoud  prehreuoeihare*,  carrjiug  forward £610. 

lodo-loropaan  Tolagrnpli  C«iBpnny,lJmlt«d.— Tiil^  ConipaBy, 

afliir  fcl.ling  £10. COO  to  thu  (piyrvf  fmid,  rpeomuieod  a  diridrod  lor 
tha  fix  inontlu,awl«dDaoan]h«r31,of  17i.  6d.  parihare,  maldna,  with 
Iha  intaritn  di<rid«Bd,  0  paa  oanu  for  the  year,  and  a  bonua  of  ^1  pai* 
ahara,  both  tax  Irea.  making  In  all  10  per  oenC.  for  tbejaar.  The 
dlridpud  and  bonne  will  b«  payable  un  May  1. 

OompwalM  «I  tba   lC«atk.-~Thr  following  aleotrioal  companiua 

were  N(p»leml  doriiig  tim  just  month  : 

Daraud    Eteolm,   WtrolQum,   Uat-EDKiue    Maunlactorbg 

Oampany,  Limilo-l,  iSiharta £100.000 

Electric  Metar  ComiAoy,  Uniit«(),  £10  Bhana 60,000 

Intamational     Kuibition     of    Mining     and    Hatallurgy 

(Ouaraatae) — 

Koy"!  Blootno  Company,  LUuited.  £fi  and  £1  ahanur  16.600 

UioIUmii's  FaWut  Electric  Check  St«U)U>,  LimiUKl,  £10 

tharaa   30.000 

Xaatan  Kwte&alaD,  A«Btr«La«l»,  Mid  CUaa  T«l«grKp>>  Com- 
yaar,  Ltialt«4.— Thia  Company,  in  tiieir  rajMrt  far  the  hall-yoar 
DeaamberSl,  ttace  that  tbo  graaa  racaipti,  inolwUng  CoTDmuicnt 
anhndiw,  amounteil  to  £264,103.  agaiiut  £238,664.  Ttir  norkin)( 
and  othaa  ezpamiaa,  inoladiog  £84,6H)  ior  coat  oiF  KtmLni  to  c»bloa 
and  fipanaoa  ol  anirn.  abaorbtd  £7S,4W,  againat  £7l,&19,  Icarmg 
£100,604,  from  which  ia  dcdncLed  iucotiia  ta>,  iiiten>al  ou  dobrntures 
kod  conlnliiitiona  to  cjatuug  fuuda,  and  addltionv  to  atalf 
qnirton,  leaving  £144, 7(8  aa  the  set  proOt  for  tha  balf-jpar, 
whieh,  with  i^^236  brought  torarard,  ahowa  an  avaflibla 
lalaDiw  of  £170,994.  Que  ({uarUrly  istorim  dlvidond  of  1|  per 
uent.  lias  been  paid,  and  ic  u  now  ^irapoiuJ  to  dUtribute  another  of 
like  amixmt,  making,  witli  tlic  interim  dlridL-nrli  |>aid  fnr  the  Amt 
Inlf  year,  a  tola!  dividend  of  6  per  ccot.  It  la  also  propond  to  [lay 
a  bonw  of  4«,  per  aharc,  or  2  pei  cent.,  making  a  total  diitribation 
ol  7  per  cent,  for  th*  yaar  1880.  Tba  balanca  of  £S8,a91  ha*  btan 
carrici  to  the  general  rtaaive  funii.  which,  after  )>f;ng  ':re'!iM<l  nith 


Uia  intetaat  on  invaatxiMitta,  taoalTad  dnrinA  tha  haU-|ear,  aad  a  rar- 
phu  proGt>anltlM  ftatA  *  oarcfbl  raraltiatiain  at  tha  apara  cable  and 
8toi«a  in  hand,  and  deUtad  vhh  £76,461  on  aooomt  of  tba  eoat  of 
the  WMtarn  Australian  cable,  and  further  partial  ranavala  of  tlia 
Hong-Kon^-SaijcoD  ixldr,  iiuw  stand*  at  £710413. 


6336. 


6474. 

5618. 
6640. 


6566. 

&&b2 


PROVISIONAL  PATENTS.  1890. 

Ami.  B. 
InproveraoBta  In  n«»hlti<a  raa-  Inanlatlnt  alMetncftl  oaf 

daotora  Henij-  ll«.-riji  Ijkc.  46.  Ajiu!i»ai!nt)ii-l.'uildingA, 
Uiddltiacx.  (Cbarlea  1.  ijictaon.  United  SlaiEB./  (CouipleW 
■pcciflcatloi),) 

HaproTamMita   1b   telpbera««   cyatam^      Henry   Rarrie 
Lakr,  46,  Southampton-liuildiiiKT,  MiiliUmex.     {Jamca  Eveleth 
Maynodin,  Unitrd  HtaUe.)    (CotiiiOcl-;  5|i«ilic*tion. ) 
ImproraaicBta  In  apportataa  for  maaanrlnc  Cho  atrwnstli 
Mid  «lMtrD-»otlT«  farva  of  alMtrlo   eurr««tk.      Henry 
Uarria  Lake,  4&,  ijoathamptoB-baildiage,  Uiddleaaz.  (Uadlaon 
Unnroo  Oarvw,  Unilod  Siataii.}    iCemplata  apecWoatim.) 
InprornaoBta  la  t«1epb«ny  Mid  la  Kpp«r«tna  tbarafcr. 
Mvl'j  Giffurvl  li.tlll'>S)!;,  24,  S'jiithimiiCtnliUilJiiifr-.  Londnn. 
Improramonu  la  t«lopbaiu-  nad  is  appMttlita  tba««CMr. 
Milo  (Ji1Tt>rd  licUogj;,  24,  SonlhamjitoubuiMiutft,  I,->ndon, 

Ai'Mii.  9. 

iBpTovomenta    la  d]niam«-«lMtrtc   Huwfaliiea.      Bidwid 

fJchurcij.  83,  Cii«n«ry-UiiL',  [»iid"ii. 

iBBpiwramaBta  In  •lootrloal  are  Uapa.    dinnand  C»]>pll> 

iMi,  Karl  Kunnayer,  Josef  Ooldberg,  and   Budoif  Latako,  SS, 

Sonthampton-buildiiiga,   Loiidoa. 

InproTvmeata  In  tbo  procaaa  of  Mid  mo«kaaf9rtb«  maao- 

faoture   of  ocUoloa^  wltli  tbe  aid  of  tbo  elcotrlo  earrOBt. 

(;iitl  ki'Ilmi,  'Itj,   l.iin'olti-  iiiti-tipl.lM,   Lir]''.n. 

UnproTOmiMite  relatlnt  t«  th«  tranaformntloB  wul  dl>- 
trlbutlan  of  ooorcjr  by  alWraata  alMtrta  eunwsta. 
Jonai  WenitTuni,  46,  Soatliampton-bDildinga,  Umdoa.     (Omb* 

pk-(«  Hpeciti[*tion. ) 

Ai-FLii,  10. 

Impr«Tan)«Bta  tn  regulatlac  Mid  «««itroUla<  tba  t«ai*- 
tMiM  of  alaatiio  oorrMiU.    Henry  Lyon  and  Henry  John  , 
Leatic,  70,  Chhufery-laac,  London. 

AFKII:    U. 

Impr«T*m«ata  la  av  ratatlBB  to  alAetrlo  tnoaBdaaoaiuw 

Inupa.    Charles  I'riiis,  4,  South  itmet,    Finebury,    Loudon. j 

tFn-a«ri«k  Howl<  Hadfleld,  .South  Afrira.) 

Impr»TOni«Bt«  In  apparatna  In  wbloh  ala«tn«a]  B> 

Mw  oMnlnod  by  tbo  aid  of  a  nrlru  or  OJamant  tiaatad  by 

tha  paaaa^a  of  a  eurraat.      rntdnrick    Harbatt    WUUam.: 

Higgina,  1A,  rii)iithampti>n>)iuildinf{a,  London. 

Ai-Kii.  12. 

Ab  antomatlo  awltob   for  va»  In  tdepbooo  exebaAcaa* 

Robrrt  I);iiiiel  .Smlllit,  164,  Si-  Vinocnl-ftlm't,  i(la'«itnw. 
taproTomanta    In    dyi)ain»«leatrle    MMiblnaa.       VT  altar 
Emmott  and  John  Hall  Kidor.  Jiqiinmrond,  Halilax. 


6544, 
667a 
6676. 

esiA. 

8493. 

2180. 
22». 
23W. 
2464. 
2621. 
2810. 
2825. 


SPECIFICATIONS  PUBLISHED 

1839. 
Elaotrte  lompa.    (luldatou.    Sd. 
Are  lampa,     Ilaokham.     8d. 
KUctricAUy  drtvaa  Sana.    WaUl. 
DysMMa.     Lowria  ami  Hall.     8d. 
XlMtrtO  ont^nta.     IIarb<!r-5tark«y. 

1890. 
SU«tro  BiasBata.  *a.     Ciirriu.     Id. 
Elaotrle  oro  tampa,  Aa.     KtttUn({. 
Galvwato  b«tt«ii«a.  *«.     Datia.     bd. 
Elactrtc  lUcbt  fltunxa     Durman  ami  Stuith. 
JOaau-lcalljr  drlvan  Caaa.     WatuL.    6d. 
Onlraale  b«tt«rta«.    Lntckc    4d. 
Kl«ctrleai  aafaty  tnaea,  Ao.    White.    6d. 


&i. 


Sd. 


Bd. 


6*1. 


COHPANIES'  STOCK  AND  SHABE  UST. 


Nana 


Anglo-Amoricao  Bmah  

—  Prat    

ludU.  Enbbor,  Outu  Panba  ft  Talegrapb  Oo. 

llouie-to.HDUiB       

.\|ciIr(i|<gU[An  Elect  tin  Supply   

Lniidnn  Rlootrio  Supply 

Swan  United    

C(ompt<ui  A  Co,,  I'rafi  ...,m  •••■» »>••■•■■ 

Kattonal  Telephona    


Md. 


» 
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NOTEa 

Torqnay.— The  ■ub-oomDiittM  on  sleetrie  lighting  of 
the  Tonnuy  Local  Board  hu  Wn  nude  into  «  standing 
eommittoo. 

Telephonlo  ToloBraph.— Th«  contioootal  port  officea 
roceivc  and  forward  t«1egnuiia  by  telaphono.  In  March 
kloM  65,000  messages  wotb  unt  in  this  way  in  Belgium. 

Old  Studeats.  —At  the  meeting  of  the  Old  StudonU' 
AnociAtion  at  the  Technic*!  College,  Pinabury,  »  fnper  od 
"  BeoU-io  Traction  "  will  be  read  by  Mr.  A.  fUckeiUEun. 

Tfa«  World's  rair.— The  Senate  has  [oaaed  the  Bill 
for  holding  the  vorld'a  fair  at  Chicago^  vith  an  aDUodmaDt 
providing  that  there  aball  be  a  naral  review  at  New  Yort 

TniMa  la  the  Unit«d  Stat«s.— The  Judiciary  Com- 
mittee of  the  Home  of  Repre«entative«  at  WaiiuDgton  has 
otdarad  a  favourable  report,  without  amendment,  on  the 
KU  panod  by  the  Senat«  to  prohibit  the  formation  of  truatB. 

Romo  KlMltrio  Tramway.— The  aeries  electrie  rail- 
way for  Komo  is  now  nearly  completed— the  laat  thip  load 
of  material  will  be  shipped  this  week.  Three  cars  will  be 
run  on  this  line.  A  short  telpher  line  of  100  yards  is  also 
to  be  erected  at  Rome. 

Haaover, — The  town  authorities  of  Hanover  haire  re- 
jected the  propoeil  of  the  Fopp  Company  for  the  lighting 
of  the  town  by  the  compreaiied  ur  system,  although  the 
oompaoy  strore  to  the  utmost  by  means  of  promisee  and 
goaranteee  to  obtain  the  concession. 

Eleotrie  BeUs  In  A^loiiu.— The  offer  of  Mr.  C. 
Bull,  Stoke  Newington,  to  supply  and  fit  olectrie  bells  from 
the  wards  of  the  Eastern  Hoeiutal  at  a  cost  of  ^£47.  lOe., 
and  to  maintain  tho  system  efficiently  for  £S  per  anoDm, 
was  accepted  by  the  Metropolitan  Asylums  Board. 

Spragne  Railways.— A  list  of  the  electric  street 
raiJinya  ia)>talle<l  )jy  the  Sprague  Company  prior  to  1890 
shows  a  total  of  1,075  cars  and  2,0<)3  moton,  distributed 
in  76  citiea.  In  addition,  they  report  the  sale  of  810  rail- 
way motoia  during  the  first  60  days  of  tho  preaont  year. 

Chelsea  Exhibition.— The  electric  lighting  at  tbe 
lorthcoming  Militaiy  lixhibition  at  Chelsea  is  to  bo  under- 
taken by  Messrs.  Davey,  Paxman,  aud  Co.  Thia  is  the 
first  time  that  the  electric  lighting  of  an  exhibition  has 
been  coiitracttid  for  by  mechanical  instead  of  electrical 
engineers. 

Electric  Railway  In  Russia.— We  eee  that  a  cor- 
rospondent  of  the  Timfi  corroborates  tho  news  we  men- 
tionad  some  weeks  back  of  a  long  electric  railway  proposed 
in  Riutsia  from  St.  Petersburg  to  Archangel.  The  name  of 
HasBTB.  Siemeno  is  mentioned  in  connection  with  the 
enterprise. 

Savoy  Chapel. — The  Queon  bos  commanded  an  instal- 
lation of  tho  electric  light  for  Her  Majesty's  Chapel  of  the 
Savoy.  The  scbools  of  the  Sitvoy  have  also  been  viniilarly 
provided.  The  work  has  just  bten  completed  by  Messrs.  B. 
Verity  and  Sons,  of  Coven t-gardeti,  and  tho  current  is  sup- 
plied by  tbe  MetrojioHtan  Electric  Supply  Ccimpaiiy. 

Key  SiamalUng.- Ur.  Marzari,  of  MiUn,  hoa  con- 
structed a  eignalliug  apparatus  for  maritime  signalling  by 
electric  lamps  at  night,  in  which  the  necessary  connections 
for  red,  wbita,  aiid  blue  lam[is  are  arranged  in  tbe  interior 
to  loit  tbo  combinations  agreed  upoa  The  letters  are 
RiarlEed  jiluinly  ujion  the  koybuard,  and   the  proper  uon- 


aections  for  each  signal  are  made  by  simply  pressing  npoa 
tliekey. 

Extension  of  the  Telephone  System  in  the  North. 

Tbe  National  T<^lepLOuu  Company  have  ja«t  completed 
thoir  trunk  lines  from  Invemwe  to  IMngwaU  and  Stratb- 
peffer  rii  Besoly,  and  have  opened  exehaogoa  in  Dingwall 
and  StrathpefliM',  which  now  become  tlio  moat  nortbem 
points  touched  by  the  telepbono  excdiaoga  system  in  Great 
Britain. 

Eleotrioal  Trades  Section. — At  the  annital  meeting 
of  tiie  Electrical  IVades  Beotion  of  the  London  Chambar  of 
Oommeroe,  held  on  Monday,  Mr.  R.  K  Crompton  preeiding, 
a  rMolntion  was  pused  thanking  the  membert  of  tbe 
Chamber  who  bad  elaborated  the  scheme  (or  fonning  ths 
proposed  labour  conciliation  board  and  iiodertakiDg  to  co- 
operate in  the  plan. 

A  Metropolitan  Railway  for  Paiia—A  leogth  it 
is  deeidad  that  tbe  Parisians  are  to  have  a  Metropolitan 
Railway.  It  is  thought  M.  Eiffel  in  all  probability  will 
have  tbe  contract.  M.  Yves  Guyot  will  receive  M.  Eiffel 
and  examine  tbe  astimato  which  be  has  drawn  up.  Tbe 
Gothecbilds  and  otber  great  banking  hotuos  are  understood 
to  show  confidence  in  the  scheme. 

I>eathB  from  Electric  Wlreo. — In  the  House  of 
Commons  on  Monday  tjir  M.  Hickft-Beach.  answering  Mr. 
James,  said  the  Board  of  Trade  bad  received  no  official  in- 
formation as  to  tho  number  of  deaths  caused  in  recent 
years  by  electric  currents  from  wires  in  tbe  Coited  Btatea. 
He  was  endeavouring  to  obtain  some  information,  and  when 
ho  came  into  poesossion  of  it  ho  would  lay  it  on  tbe  table. 

Wolverhampton, — The  new  works  of  the  £l«ctrio 
Construction  Cor[K)ration  at  Wolverhampton,  to  which  the 
old  works  of  Elwell-Parker.  taken  over  by  the  new  company, 
will  be  removed,  are  now  nearly  ready  and  the  transfer 
will  take  place  very  shortly.  The  erecting  ground  covers 
an  area  of  some  13,000  square  yards,  besides,  of  course, 
workshops,  foundries,  and  eo  forth  on  corroaponding  scale, 
and  work  is  ah-eady  reported  sufficient  to  keep  them  all 
going. 

Moleonlar  Telephone. — After  Pears  aud  IloUoway 
we  auppuHo  tbei-e  in  nolxNiy  much  better  known  than  Mr,  IL 
H.  Warner,  the  Safe  Cure  man.  It  appesra  from  American 
papers  that  Mr.  Warner,  having  sold  his  cure  for  five 
million  dollars,  is  going  to  join  his  activities  with  Mr.  G.  F. 
Sharer  and  push  the  "  Molecular "  telephone.  He  has 
bought  one  half  the  interest^  it  is  stated,  of  the  Sharer 
Corporation  at  par,  and  will  davoto  hta  great  cnergioa  to 
what  is  hinlod  will  be  tbo  future  competitor  of  the  «IecCri« 
telephone. 

The  HcKaphone.— A  note  in  the  Laerpool  Cnirier 
states  that  a  riew  instrument  styled  the  "Mf^phono  "  has 
recently  been  patented  by  Mr.  Kobert  Hope  Jorice,  who  is 
resigning  his  post  as  electrician  to  the  Tolephone  Comixuiy 
in  order  to  devote  binuclf  to  porfocting  the  details,  and,  if 
possible,  ]ilii>ciiig  the  instrument  upon  tbe  market.  By 
means  of  the  lueg^tpbonc  it  is  easy  so  to  magnify  tbe  humau 
voice  that  it  may  he  heard  at  a  di^biiico  of  many  miles. 
The  appuratUE  is  also  said  to  Iw  apjilicable  to  bells,  musiod 
instrunioats  as  well  aa  lelupboitos. 

Electric  Heating.— Tbe  Burton  electric  beater  for 
electric  railway  tun  is  being  pnshe<l  coraQiercially  in  the 
•Slates  as  a  practical  and  eilicient  device  for  heating  rooms, 
offices,  or  electric  cam.  Tbo  company  has  just  issuod  a 
cirvubr  ittiowing  the  application  of   the  method.      They 
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report  that  three  sraperea  earrent  ii  qaitfl  safficient  for  tba 
effective  heating  of  s  car  on  a  450'Vo1t  circuit,  bo  that  it 
will  be  Men  ibat  the  amouDt  of  current  need  does  not 
eeout  gre*t  when  the  simplioity  and  convenieDce  of  the 
beating  a|>parattia  is  liken  into  account. 

Paddlngton. — At  last  a  decision  ha«  l>i>en  come  to  in 
Paddiugton.  The  Vestry  decided  on  Tuesday  not  to  con- 
tinue their  oppoaiUon  to  the  Metropolitan  Company.  The 
OoLy  fiompeting  companies  left  io  the  Held  tvere  ttio  Houee- 
to-Houae  and  the  Kensington  and  Knigbtebridge.  The 
deoision  seems  to  have  been  arrived  at  purely  on  the  ques- 
tion of  price,  the  Metropolitan  having  offered  lower  terma 
than  the  oUier  coiopaniee — viz.,  7^.  per  unit  and  lOts.  a 
year  for  meters  up  to  50  lif*bt«rB,  There  ie  aleo  a  unaU 
charge  for  tranifonners.  The  public  lighting  of  I'addiogton 
wan  not  considered 

BtontgB  Batteries  tar  TnMtlon. — ^Tbe  question  of 
weight  is  naturally  one  of  the  moet  important  pointa  of 
conaidemtion  in  electric  tr^uition  by  meituB  of  Accnniiihktore, 
where  the  cells  have  to  carry  themaelvea  aa  well  ax  turniith 
power  for  passenger*.  EfForts  are  naturally  con;ibanlly 
being  made  to  reduce  the  weiftht,  hy  increasing  the  output 
per  lb.  weight  of  the  battery.  Some  montbi  ago  Mr. 
Dosmood  Ii'Htzgerald  obtained  a  rule  o(  discharge  of  one 
ampere  ))er  lb.  of  batteryj  and  he  ie  now  obtaining,  under 
quite  practical  conditiona,  one  and  a  half  ampere*  {ter  lb. 
of  bttttcry — not  merely  per  lb.  of  element. 

Dover. — Afc  the  meeting  of  the  Dover  Town  Council, 
it  wu  reported  that  the  queation  had  arisen  whether  the 
talophnne  comi>any  would  have  power  to  interfere  with 
the  Curpuration'H  lines  of  wire,  if  they  provided  for  electric 
lighting,  and  it  is  intended  so  to  frame  the  provisional 
onler  that  while  the  Corporation  would  not  be  empowered 
to  interfere  with  the  telephone  company's  existing  wirea, 
the  telephone  company  wonid  not  be  able  to  cause  the 
Corporation  to  remove  their  wir«R,  that  might  interfere 
wHh  my  wires  that  the  telephone  company  might  erect 
Bubsequently  to  the  electric  light  wires  being  put  up. 

Telephone  Sisnal. — A  signal  is  asked  for  which  when 
a  telopbonu  wna  rung  up,  whoso  proprietor  was  away, 
would  at  once  give  a  signal  stating  that  there  was  no  one 
to  receive  a  message,  and  bow  eonvenient  also  if  some 
attachment  could  be  devised  for  communicating  the  time 
the  person  would  return  to  receive  the  meesage.  Il  is 
perhaps  not  too  much  to  aah  telephone  electricians  to  tackle 
these  and  similar  problonu  :  for  in  the  time  when  the  tele- 
phone ia  pabent-freOiit  will  be  the  refinementsin  facilities  for 
butlllMt,  as  well  aa  cleurness  of  articulation,  and  the  number 
■od  extent  of  connections,  which  will  determine  the  patron- 
age of  the  ordinary  man  of  biuineas. 

Eleotiio  Pampiugr. — Messrs.  Shippey  Broa.,  Limited, 
buvc  on  private  view  a  small  Amoricaa  high-speed  triple- 
action  electric  pump,  which  is  being  worked  by  an  $  h.p. 
Crocker- Wheeler  electric  motor,  which  will  pump  1,000 
gallons  of  water  per  day  to  a  height  of  lOOft,  or  other 
quantitiea  in  proportion  according  to  speed,  at  a  cost,  it  ts 
•aid,  of  loes  than  6d.  per  day  for  current.  We  learn  thut 
pumps  are  now  being  specially  constructed  with  automatic 
regulators  for  working  all  descriptions  of  arc  currents. 
Thia  little  pump  is  destined  to  fill  a  long-fett  want  for 
hotels  and  domestic  pumping  purpoeee  in  any  diatriot 
where  current  is  obtainable  from  the  central  stations. 

Cable  Rates. — Sir  John  Peoder,  in  bis  remarks  at  ttae 
meeting  of    the    Eastern    Exton^on   Company,   a    short 


abstract  of  which  wo  give  elsewhere,  states  that  the  ouUof*^ 
pocket  cost  per  word  for  telegrams  to  Australia  is  4«.  lOd.  * 
Wo  quito  understand  that  the  coat  must  bo  more  than  It 
which  amount  has  bccu  propoHcd  ai  the  price  to  be  lovie 
for  telegrams  to  Australia,  bu^  we  are  absolutely  certain 
that  a  great  reduction  can  be  made  upon  present  ratei^j 
without  detriment  to  sharehoIderB.  Perhaps  Sir  Jobn^f 
Pender  and  his  coHeagues  will  iindergo  next  month  at' 
Paris  a  pi-ocess  of  enlightenraentsimilarto  that  which  awaited 
them  at  Berlin  a  few  years  ago.  Why  is  the  Eastern  Ex- 
tonsion  a  separate  company  from  the  Esaternt  It  would 
be  good  business  to  amalgamate  them,  and  save  even 
directors'  fees. 
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Eleotrie   Train  SfgrnaL— Another  electrical  device] 
has  been  brought  out  to  ufToid   communication  1»etween 
trains  in  motion  and  to  prevent  accidents.     Battorios  and 
the  necessary  connections  are  placed  on  each  engine,  a  cen-^ 
tral  conductor  is  laid  parallel  with  the  rails.     Should  two 
triiins   approach    within  a  certain  distance   of  each  other 
an  ularru  is  sounded  in  each  cab  on  an  electric  gong,  and 
the    steiLm -whistle  set  blowing.      The  engine-drivers  can 
stop  the  trains,  and  communicator  it  is  said,  by  telophonei. 
They  can  commtinicate  both  when  the  enginen  are  stopped 
or  running.     An  automatic  signal  is  also  given  should  a 
switch  be  misplaced  or  a  bridge  burnt  or  washed  away. 
Additional  liatterice  are  placed  at  the  stations  along  the 
road,  which  work  the  alaims  should  those  placed  en  the. 
engines  become  broken.     Mr.  J.  T.  Odell,  general  managerl 
of  the  Baltimore  and  Ohio  Railroad,  Is  president  of  tbe^ 
company. 

Telpher  ZJnes, — The  new  telpher  line  at  Kuat  Pool, 
Cornwall,  will  be  opened  shortly.    This  line  is  to  be  used 
for  the  carriage  of  minerals.     It  is  about  l^  mile  long, 
double  track.     The  line  is  entirely  automatic,  the  motors 
being  arranged  to  take  J.he  current  required.     Some  of  the 
inclinee  being  very  steep,  automatic  centrifugal  brakes  are 
applied  to  keep  the  speed  r«gular,^atid  prtivent  the  cars  run 
ningaway.  No  attendant  or  driver  ii  required,  the  ears  main- 
taining the  requisite  speed  througJiQUt-th(p4ei)gth,  and  stop-  ^^ 
ping  or  starting  at  thojuming  on  of  the  switch.^  A  piuseuger  ^| 
tolpher  line  of  j  mile  length  is  beiug  e^tod  }a  the  Gdio-        ' 
burgh  Exhibition.    The  linfe  is  run  on  overhead  wires  on 
poets;  it  is  a  ciu'ved  Irhe,  not  rigid,  and  wilt  therefore  pro>] 
vide  some  of  the  amusing  elements  of  a  switcbhack.    Fareu 
will  be  charged  of  3d.  a  journey,  and  double  trains  will  bfti 
run.     These  traioa  alap  will  be  without  drivere  and  auto- 
matic in  regulation.     ^ 

BiuniBley  CentMl  Station.— The  Park  and  Light- 
ing (Joramittoo  at  the  iA*t  meeting  of  the  Carneley  Town  j 
Council  recommended  that  part  of  Messrs.  Kobinson  and^B 
Son's  woodyard  be  provisionally  chosen  for  the  sito  of  the  ^^ 
central  station  of  the  proposed  electric  UghtiDg  plant. 
They  also  recommended  that  the  Barnsley  Gas  Company 
be  asked  to  submit  amended  terms  for  lighting  ths 
town,  and  reported  their  approval  of  the  information  pro- 
vided by  the  borough  surveyor  for  the  guidance  of  electric 
lighting  companies  in  tondering  for  the  proposed  electric 
lighting  plant.  Mr.  J.  U.  Bailey  enquired  if  thoro  via 
any  objection  to  give  information  with  reference  to  the 
progress  of  the  electric  lighting.  He  did  not  wish  (or  ao 
answer  if  it  would  be  to  the  detriment  of  the  public 
interest  to  make  it  known.  Alderman  Blackburn  aaid 
there  was  nothing  to  tell  at  present.  They  were  getting 
OD  as  fast  as  they  could,  but  they  had  other  people  to 
contend  wijh.  \r 
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W«ymer8oh  Battary. — Tho  Penia,u  Bank,  Aiwtm- 
friars,  hu  hacn  fict«(l  up  with  a  Weyniersch  battery  plant 
Tboro  arc  two  diflerent  sets  of  batteriea  and  ciraiita,  an  arc 
luid  an  incandflacQnb  circuit.  A.  400-c.p.  PJanet  arc  lamp  ie 
pla««i  in  tho  clorks'  room,  nin  from  six  batteries  oi  ax  cell* 
each.  There arealHO  12orl4incandesceiitlainj»,.^0vo!ta,rim 
bj  MTen  battfiriea,  making  in  all  13  batteries.  Seveial 
priTate  inatalUtions  have  lieen  also  Bttad  up,  with  a  con- 
flidenible  amount  of  buccoiss.  Unc  of  tho  moBt  notice- 
able ia  that  for  Mr.  Botheby,  Park-etreet,  Orosvenor- 
afjuare,  which  hm  been  working  since  October  I  laat 
ysar.  The  ijattrry  supply  aevcn  to  eight  amperes  for  iiican- 
(leBcent  lighting.  It  ■»  charged  up  once  every  eight  days. 
Some  li'>0  Weymenich  batleriea  have  now  been  supplied 
for  %-arioU9  purpoaea.  Tho  Planet  Electrical  Kiiginooring 
Company  have  fitted  up  aoveml  inAtallations,  and  arc  under 
taking  the  manufacture  of  the  batteries.  Mr.  Gatehouse  is 
engaged  upon  anotbt-r  exhaustive  and  practical  teal  of  the 
batter}-  in  actual  working  to  te«t  the  figures  put  forward  as 
cost  of  maintenance,  and  the  report  will  no  doubt  prove 
interetting  reading. 

The  Eleoirical  Exhibition  at  EdinbnrKh.— The 

final  armngements  have  now  been  made  in  connection  with 
the  ojietLint;  ceremony  at  the  International  Exhibition  in 
Edinburgh,  which  will  take  place  at  1  p.ni.  on  Thursday, 
tst  May.  Their  Royal  Hlf^hnesses  the  Duke  and  Duchess 
of  Kdinburgh  will  leave  King's  Cross  Station,  Groat 
Northern  l^ilway,  at  10  a.m.  on  the  30th  inat.,  arriving  at 
Edinburgh  at  fi,30  p.m.,  where  thoy  will  be  received  by  the 
Lord  Provost  and  luagistnitea  and  the  chairman  and  vice- 
chairman  of  the  execiitire  council,  and  conducted  to  the 
Royal  milo  of  room*  at  tho  Balmoral  Hotel  which  ban 
been  «i>cciiilly  reserved  for  them.  On  Thursday  morniug 
an  address  will  be  prosoritod  to  the  Duke  in  the  Council- 
chamber  by  the  Corporation,  and  the  exhibition  will  be 
reached  at  1  p.m.  The  executive  council  will  entertain 
the  Royal  party  to  luncheon  after  the  conclusion  of  the 
eertmony,  which  is  expected  to  last  about  three  hours. 
His  Royal  Highness  will  return  to  the  hotel,  and  in  the 
aveuing  the  Duke  will  attend  a  banquet  to  be  given  in  his 
honour  by  the  Corporation,  leaving  for  London  by  the 
10.10  train,  Kast  Uoart  route. 

Fatal  Aooident  on  an  Electric  Railwoy.—A  sad 
aoeideat  occurred  on  the  electric  railway  at  Budapest  on 
Aprfl  21.  A  woman  was  knocked  down  by  an  approaching 
tram,  caueht  by  tho  wheels,  and  terribly  manglod.  A 
number  of  people  who  witneeaed  the  occtincuue  made  an 
attempt,  according  to  u  Reuter's  telegram,  to  lynch  the 
engine-driver  stkI  the  guard,  and  it  was  only  with  difficulty 
that  the  mounted  police  rescued  them  from  tho  vtolenco  of 
the  infuriated  crowd.  The  accident  is  particularly  unfor- 
tunate at  the  early  stage  of  the  adoption  of  electricity 
in  the  town,  but  shows  clearly  enough  the  groat  necessity 
for  care  in  the  provision  of  b&iely  guards  on  electrical  car*. 
Horte  can  have  at  least  tho  advantage  of  having  two  in 
tolligences,  that  of  the  home  as  well  as  the  man,  to  stop  in 
cuss  of  need,  and  we  must  recognise  the  extra  need  in  u 
mechanically -driven  car  for  absolute  safety  from  such  acci- 
deots  M  that  mentioned  above.  Electrical  engineers  would 
ht  culpable  in  the  present  state  of  the  profession  if  thoy 
fail  to  recognise  tlic  necosstty  for  extreme  care  for  the 
safety  of  the  public,  and  we  trust  this  ojcampio  of  tho  un- 
ortunuto  occurrence  will  not  Imj  lout. 

ShaUenb«rK«r  Moters. — British  electrical  engineers 
rili  be  interested  to  learn,  as  auuoiMiceil  iri  the  KUetrical 


fVorUi,  that  the  WestinghouM  Electric  Company  has 
recently  received  an  order  for  750  Shallenberger  meters  of 
varioua  sir,6S,  which  is  the  largest  single  order  for  these 
instruments  that  has  come  to  the  comjxiny  since  it  placed 
the  meters  on  the  market.  The  order  has  boon  plAced  by 
the  Metropolitan  Electric  Supply  Company  of  London, 
which  several  months  ago  decided  to  adopt  the  Westiug- 
bouse  altumating-currsnt  system  for  use  la  one  of  it«  l»rge 
central  stations  in  the  groat  metropolis.  Shortly  after 
getting  its  first  machinery  started,  the  Metropolitan  Com- 
pany made  a  trial  of  the  meters,  and,  being  satisfied  with 
the  result^  immediately  ordered  3S0  cf  them.  It  has  now 
seen  fit  to  supplement  the  capacity  of  thcae  3fi0  by  an 
additional  750  meters,  and  when  tho  latter  order  is  re- 
ceived in  London  and  pat  in  use,  I.ICM)  meters  of  the 
Westinghause  manufacture  vill  be  employed  there.  The 
Westingbouse  Electric  Company  is  naturally  more  than  a 
little  pleased  at  this  evidence  of  appreciation  for  their 
machinery  on  the  part  of  the  English  company. 

Exhibition  Effeote.— The  electrical  exhibition,  oponod 
on  April  7,  at  the  Lonoi  Lyceum,  New  York,  contains 
many  s^wcial  and  interesting  effects.  Edison's  apjuratus 
and  inventions,  sa  shown  in  tho  Paris  lilxbibitiou,  occupied 
a  large  space,  and  Mr.  Kdisou  himself  attended,  and  a  re- 
ception was  given  in  his  honour.  A  miniature  olectric 
railroad,  with  electric  lights,  a  tunnel,  swiLches,  and  every 
l>ossible  feature  connected  with  an  ordinary  railravl,  is 
represented  on  a  small  scale.  The  cnrs  on  this  tiny  road 
run  day  and  night,  and  are  very  cleverly  manipulated. 
The  idea  we  mentioned  a  kittle  while  ago  has  also  evidently 
been  taken  up  hero,  for  wo  hoar  that  one  very 
large  room  is  devoted  to  glimiises  of  the  twentieth  century. 
In  this  a  stage  has  boon  orucUid,  and  fitted  with 
luxurious  furniture  and  sconory.  Tho  scene  represents  a 
bachelor's  quarters  as  it  iinipposed  it  will  look  in  the  twentieUi 
century,  fittetl  with  all  the  modern  appliances  of  that  day, 
in  their  perfection — loud-speaking  telephones,  phonojjraplis 
in  connection  with  the  clock  to  announce  the  hour,  and 
like,  gorgeous  itrrangemenls  of  electric  li>;htB,  magic  lantern 
elTecte  by  electricity,  electric  organ  and  piano,  pneumatic 
lube  connections,  and  so  on.  Nnmeroiw  other  eleotrical 
effects  make  tho  exbibition  a  highly  interesting  one  to 
visitors. 

Eleotriolty  on  the  District  Railway. ^Tha  desira- 
bility uf  the  introduction  of  electricity  on  the  underground 
railway  of  London  must  forcibly  strike  three  classei  of 
persona,  the  public,  the  directors  of  the  railway  company, 
and  the  electrical  engineers.  The  public  anxiously  wait, 
the  directors  are  willing  to  adopt  if  workAbIc,  but  not 
willing  to  spend  money  on  trials.  Someone  miisi  du  this,  and 
it  is  thcroforo  the  electrical  ongineera  who  must  prove  their 
beliefs  and  osaerlions.  Thia  has  been  fally  recognised,  and 
we  are  glad  to  say  action  is  being  taken  to  carry  the  object 
through.  An  electric  line  six  miles  long  ii  to  be  erected 
OR  tho  District  Railway,  on  that  length  of  line  from  Acton 
to  Ilounslow,  by  the  Scries  Traction  Company.  A  »np- 
prochemeni  has  been  made,  wo  understand,  with  the  Thom- 
lou-Uoustou  Company,  and  the  details  of  the  work  will  be 
arranged  on  the  combined  system.  The  line  has  some  fairly 
stiff  gradients  for  railway  work :  it  is  in  open  country  and 
therefore  requires  poles  and  connections  which  in  the  town 
would  be  fixed  to  the  tunnels,  and  to  this  extent  be  oheapttr. 
The  motors  will  be  IM  h.pt  The  trains  will  be  formed  of 
two  ordinary  District  cars  of  the  railn-ay  company,  with 
two  special  passenger  cars  each  furnished  with  a  motor  in 


ft  ipooial  aompartmAnt.    The  total  eatimiited  cost  i«  eome 
£ir.,ooo. 

BAtt«r7  lUsiltAno*.— Mwsn.  Feirce  and  Willson  in 
th«  Anttriam  Jourval  of  Seunef,  aocording  to  the  ChomkftI 
Society's  JoimuU,  hava  be«n  erperimeirting  on  the  internal 
resistance  of  hatterina.  They  say  :  "  The  method  of  alter- 
natiiig  currentds  did  not  give  satidaotory  remits  when  the 
polos  of  the  babtory  were  oonoecto]  with  a  conductor  of 
moderate  Tetut^nee  for  an  interral  of  lesa  than  (^  j^^  of  a 
mcoihI.  it  being  ouumed  that  the  E.M.F.  of  the  battery  was 
the  same  during  this  ahorl  Enterra)  as  it  wu  immediately 
before  vhen  the  circuit  was  open.  By  means  of  a  sjiocial 
apporaliiB,  the  poles  of  the  battery  could  bo  con»oct«d  with 
shunts  o(  various  roslstances  for  aoy  interral  of  time  between 
OS  and  0-0001  of  a  second,  and  during  this  interral  a  con- 
denser of  suitable  capacity  waschargad by connectingits poles 
with  the  polei  of  the  battery,  and  then  dbconnQcting  them. 
He  charge  roceivAd  by  the  condonser  was  afterwards  mea- 
sured by  means  of  a  faalljitic  galvanometer.  No  signs  of 
fstigue  in  the  battery  were  obaerred,  and  the  results  were 
ihosame  whether  the  battery  was  shunted  for  00  or  O'OOl 
of  a  second.  The  \-aluos  for  the  internal  resi-itances  of 
various  cells  measured  in  this  way  were  alwayii  greater  than 
the  rallies  obtained  by  the  method  of  alternating  currents, 
and  in  most  cases  there  is  a  tendency  for  the  internal  reejst- 
anoe  to  decrease  as  tlie  slrongtli  of  the  current  which  the 
cell  is  delivering  iocrMses." 

C«ntral  Xiondon  Elaotxio  R&Uway  Bill. — The 
oonitideration  of  the  scheme  for  carrjnng  an  underground 
electric  railway  from  Uxbridge-road  to  the  Bunk,  at  u  cost 
of  over  three  millions  sterling,  was  resumed  on  Tuesday 
before  the  Select  Committee  of  the  House  of  Commons, 
under  Lhe  [irsxidency  of  Mr.  Walter  James.  Mr.  Greatr 
head,  the  engineer,  said  there  wo.dd  be  two  tunnels  lift, 
in  width.  There  would  bo  more  accommodation  in  height 
and  width  than  in  the  underground  railways.  The  carriages 
would  be  entered  from  the  eiida,  as  in  the  tramctu's.ajid  they 
would  weigh  a)>out  one-half  that  of  a  Metropolitan  train — 
thai  is,  80  tons  as  against  165  tons.  There  would  be  nine 
stations  at  intervals  of  alxiut  half  a  mile,  and  two  termini. 
The  total  capital  and  borrowing  powers  would  bo  about 
throe  and  a  quarter  millions  starling.  There  was  not  the 
iligfat«st  fear  of  vibration  or  noifie  above  ground,  the 
average  depth  from  the  surface  being  50ft.  There  would 
be  no  blow-bolea,  as  in  the  metropolitan  railways,  where 
steam  was  used,  and  the  locomotive  engines  would  be 
entirely  driven  by  electncity.  Dr.  Hopkinsoii,  the  elec- 
trical eogineer,  said  that  the  cost  of  goneratiRg  power  and 
locomotive  engines  and  other  plant  would  be  about 
X370,000.  It  is  expected  that  the  enrjuiry  will  go  on  for 
about  a  fortnight^  nearly  the  whole  of  the  parliamentary 
bar  being  engaged, 

Bleotiio  Omnlboaea. — It  will  1)e  remembered  that  we 
created  a  groat  deal  of  interest,  uot  only  in  this  country, 
but  in  America  and  on  the  Continent,  by  the  announcement 
of  the  trial  running  of  an  electric  omnibus  in  the  strcebi  of 
London.  We  are  now  able  to  state  that  in  a  few  weeVa  a 
tine  of  electric  omnibuBos  will  be  established,  and  commeDce 
running  for  passenger  traffic  as  ordinary  omnibuses  without 
rails  from  Charing  Cross  to  fCing'e  Cross,  The  route  will 
be  up  Kegentstreet  and  olonp  the  Kustonroad,  so  that 
the  fashionable  world  as  well  as  the  workers  will  have  a 
chance  of  tiooing  and  riding  in  the  cars.  The  oronibnaes 
will  have  ICfL  budioc,  much  of  the  sumu  ttise  as  the  U2ual 
ones,  but  less  in  total  length,  taking  in  equal  about  half 
ttio  length)  of  the  horses.    Six  inches  more  in  uats  will  be 


allowed  to  eoeh  posoenger,  a  oomfort  to  be  largely  appre- 
ciated. Seats  will  be  both  inside  and  out,  and  26  paaseagei^U 
willbe  carriediueoch.  There  will  six  ouinibuses  on  the  roui^^^ 
and  a  charging  station  isbeingerecfced  at  King's  Croa*.  The 
omnihiues  are  on  the  system  devised  by  Mr,  Rsdcliffa 
Ward,  and  driven  by  accumulator.     Electric  delivery  voos 
for  heavy  traflic  will  also,  it  is  expected,  be  introduced, 
and  charging  stAtiona  will  probably  be  erected  at  vonoui 
conreiuant  business  centres.      An  electric  butcher's  cart  is 
now  practically  Gni«h<!d,  and  has  been  constructed  for,  <^0^H 
will  be  used  by,  a  well-known  pork  butcher.  ^^ 

Marylebone. — At  the  St.  Morylcbone  Vestry,  a  eom- 
munication  was  received  from  the  MetropoUtoo  Electiic 
Supply  Company,  Limited,  accepting  the  conditions  im- 
poMd  by  the  Vestry  in  relation  to  the  laying  of  the 
company's  mains  in  the  parish,  and  asking  for  an  exten- 
slon  of  the  time  expressed  in  the  agreement  between  the 
Vestry  and  themselves  for  the  taking  of  the  mains.  Sir 
E.  Ooldsworthy  congratulated  the  Vestry  upon  the  oonclu- 
sion  of  this  question.  The  Parliamentary  Committee  bod 
got  the  Vestry  into  a  very  nice  mess,  but  the  common 
sense  of  the  majority  of  the  Vestry  had  pulled  tbem 
through.  To  put  everything  in  proper  form,  he  would 
move :  "  That  the  ajtplications  oi  tbo  company  for  an 
extension  of  time  bo  granted  Bubjeut  to  the  terms 
and  conditions  being  agreed  upon,  and  endorsed  on 
the  agreement,  and  sealed,  after  &rat  being  approved 
by  the  TiVorks  Committee."  Mr.  White  objected  to 
the  question  being  referred  to  the  Works  Committee.  It 
was  in  the  intereBt  of  the  public  that  there  should  be  no 
further  delay  in  this  matter.  Mr.  Rewl  also  contended  that 
if  this  were  done  the  delay  would  bo  considerable ;  they 
would  have  to  wait  fca'  the  committee's  report,  and  then 
there  would  bo  the  delay  in  discussion.  He  would  move 
as  an  amendment  that  the  last  eight  words  of  the  resolutioo^^ 
be  struck  out.  Upon  a  show  of  hands  the  resolution  ^irv^H 
can-iod  by  32  to  20. 

Sules  Motors. — One  of  the  most  interesting  exhibits 
to  electrical  engineers  at  the  Edinburgh  Exhibition  is  to  be 
a  set  of  ibrea  conetant-ciirrent  motors  nin  in  series.  It 
has  been  denied  that  this  can  be  done  successfully,  bat 
are  to  see  tboee  machines  working  at  the  exhibition. 
Statter  dynamo  delivering  SO  h.i>.  will  be  used  to  drive' 
three  I8h.p.  aeries  motors.  The  generator  gives  &0  am- 
peres and  1,000  volta — tliat  ia,  will  vary  between  the 
preuure  required  by  the  motors  in  all,  up  to  the  maxi- 
mum of  1,000  volte.  The  cunciit  \»  absolutely  constant. 
The  motors  are  governed  by  shifting  the  brushes  by  an 
arrangement  of  dead-beat  centrifugal  governors.  The  work 
to  be  done  by  these  motors,  any  or  all  of  thom,  con  be 
varied  within  their  powers,  and  the  speed  is  foond  to 
remain  constant  within  2^  per  cent.,  and  without  sporki 
The  mains  are  connoctc<l  direct  to  tbo  motorB,  and 
motore  take  the  energy  they  require.  This  does  away  wi' 
ail  switch  gearing.  The  arrangement  will  make  the  omplo; 
ment  of  series  motors  for  changing  work  very  conveniei 
One  of  the  motors  is  coTinected  to  an  electric  hoist  or  crai 
Thetwootberewilldriveshafbing.  This  method, olso.of 
latioD  by  shifting  the  bruobes  by  hand  in  one  of 
motors  is  found  to  be  eminently  satisfactory  for  eleci 
hoists.  All  the  regulation  is  done  by  one  handle  movin, 
the  bi-ushes.  One  position  gives  just  enough  torque  t« 
resist  the  weight  to  be  raised.  A  movement  reduces  tlio 
torque  aod  towers  the  weight  gently.  A  motion  theolherway, 
raises  it  gently ;  etill  further,  raises  it  quickly,  the  whole 
regulatioti  being  under  complete  control. 
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WestminsMr. — Th«  WoaUDitisLsr  Eleutric  Supply 
CouipKity  are  actJTely  proceeding  with  th«jr  opentiona  for 
supply  of  li^btiiig.  It  will  be  remetnhored  tbat  bbis  company 
hare  proirisionai  order*  ior  the  oxtromtly  ricli  und  populous 
difllricta  of  WaGlminster,  B«lgravia,  and  Mayfair.  The  dis- 
tribution a  entirely  undergroiind,  on  the  low-tenaion  and 
throG~wireiiy<teni,witbMcumulators.  The  company  liave had 
for  Eomo  time  a  email  station  at  the  iMckof  VictoritL-maiiuons, 
aupptj-iog  aomo  SOO  lights.  Another  t«mporary  station 
supplies  the  Houaea  of  Parliament.  A.  large  station  is  to 
be  erect«(l  at  once  at  the  wharf  behind  the  Houees  of  Par- 
Ii»ment  for  some  20,000  lights.  The  company's  largest 
station  will  be  in  Eccleston-pkce,  quite  in  tho  centre  of  the 
district  of  Belgntvia.,  and  this  will  be  aUo  proceeded  with 
as  noon  as  possible.  The  site  for  still  another  has  been 
selected  and  arranged  for  near  Mount-street,  in  the 
very  centre  of  Mayfair,  In  all  these  districta,  it  will 
h«  seen,  the  London  Electric  baa  also  supplying  powers, 
ftnd  a  pretty  dotermiaod  competition  is  likely  to  onsuo 
between  the  high  and  low  tension  supplies.  The  I^ndon 
(from  the  Grasrenor)  are  in  the  field  in  a  good  deal  of  this 
district  already,  and  possession,  as  we  know,  is  nine-tenths 
of  the  law.  But  the  Weatniinst«r  avow  themselves  certain 
of  a  very  large  degree  of  support  on  account  of  the  teoalon 
being  low,  Many  mmsions,  it  ia  said,  are  ooly  waiting  for 
the  system  to  be  brought  to  their  doors  to  change  their 
allegiance,  from  a  holy  fear  of  high  tension.  Mr.  Edison's 
veU-kuownopiniuasurefrouly  quoted,  und  Mr.  Ferranti  will, 
in  some  eaeee,  doubtless  reiiuire  powerful  argumeute  in  the 
sha|>e  of  cheapness  or  safety  devices  to  stem  the  opposition. 
Ai  baa  already  been  alluded,  Prof.  Kennedy  has  found  the 
demand  on  bis  time  so  great  tba.t  he  has  resigned  his  posi- 
tion of  consulting  engineer  (which  he  held  in  conjunction 
with  Sir  William  Thomson)  for  that  of  acting  engineer  to 
the  company, 

Blrminghmn  Tramways. — The  Birmingham  electric 
tramway  is  now  very  nearly  complete,  and  will  probably 
begin  running  shortly,  The  charging  station  is  erected 
and  fitted,  and  the  cars  are  receiving  the  finishing  tnnches. 
The  line  is  one  which  offers  all  the  conditioas  to  bo  over- 
come in  a  successful  line  :  it  is  through  a  crowdod  and 
populous  town,  the  service  is  required  to  be  a  quick 
000,  and  the  gradients,  especially  that  up  Bradford-stroot^ 
are  •xoeedingly  severe.  Tho  trials  with  the  type  of  car 
finally  adopted  have  proved  extremely  satisfactory  bo  both 
the  tramway  company  and  the  electrical  engineers.  It  is 
a  littlo  interesting  from  vahous  roasona  to  note  tho  way  in 
which  the  enterprise  has  developed  and  assumed  iu  present 
shape,  not  the  1oa«t  dilllculty  having  been  tbe  extTBme 
cautiousness,  the  nlmusL  ubsuiTl  c^iiitidusnuas,  of  the  Iniin- 
way  company.  They  would  have  no  new  factors  intro- 
duced ;.  the  special  cxpabilities  of  olectncity  were  not  so 
much  considorod  as  tbo  strict  adherence  to  conditions 
already  well  known  and  provided  for  in  their  steam  eiiginee. 
Tliis  attitude  and  tbo  conditions  which  were  imposiid  has 
hindered  the  fullilmont  ai  tbo  work  by  mtny  months.  In 
the  first  place,  tbe  company  inststod,  against  electrical  advice, 
upon  having  an  electric  locomotive  instead  of  self-contain od 
cars  ;  and  further  insisted  upon  having  a  locomotive  which 
should  replace  under  the  same  coiiditiuris  the  old  steam 
loeomotivQ.  Thin  was  done  and  one  of  the  old  cars  was 
drawn  with  considerable  succeas.  The  cum{)any  next  in- 
listed  that  the  actual  new  uir  which  could  be  rim  with  the 
lococnotivo,  if  adoplod,  should  bo  futit  constructed  bofoi'o 
de&mte  tmoIvo  van  arrived  at,  and  after  months  were 
spent  and  this  vru  done,  filially  ^e  advice  of  the  electrical 
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engineer  wm  aceejittd  and  self-contained  cars  were  decided 
upon  and  ordered.  The  t«st  car  has  been  working  satis- 
focbority,  carrj-ing  passengers  constantly  for  eomo  time. 
Twelve  ca.rs  in  all  have  been  ordered  and  these  are  now 
practically  ready,  and  tho  lino  will  therefore  be  worked 
entirely  on  this  ]irinciple.  When  tbe  cars  are  running,  tbo 
result  cannot  but  have  a  still  further  eiTect  in  helping  for- 
ward the  cxteTisive  movement  that  is  setting  in  in  England 
for  electric  traction. 

Osone  at  the  Chemical  Bxhibitieii. — On  Tuesday, 
April  14,  a  most  useful  institution  in  the  shape  of  a  par* 
manent  chemical  exhibition  y/aa  inaiiguratod  at  M^ncheetar. 
The  opening  address  was  delivered  by  Mr.  Ivun  Levin- 
stein, chairman  of  the  Manchester  Seotion  of  the  Society  of 
Chemical  Industry,  and  chairman  of  the  Chemical  Com.- 
mittee  of  the  Manchester  Chamber  of  Commerce.  The  ohJKt 
of  the  exhibition,  said  the  president,  wasnot  only  the  illustra- 
tion, by  specimens  and  otherwise,  of  the  results  of  chemical 
operations  and  kindred  processes,  but  also  tho  illustration  of 
the  appliances  oRcessary  for  arriving  at  these  reaulta  in  tbe 
best  and  most  economical  manner.  In  additiou  to  bringing 
together  the  various  exhibits  of  chemicals  and  products  of  a 
similitr  character  and  the  necessary  machinery  for  their  pro- 
duction, the  promoters  have  set  aside  in  the  building  for  the 
conveuienceof  visitors  writing-rooms, a smokeroom, lavatory, 
telephones,  etc,  with  a  view  to  facilitate  the  transaction  of 
busineas  and  ultimately  make  use  of  this  part  of  the  building 
as  a  kind  of  chemical  exchange,  an  idoa  which  he  hoped 
might  be  realised  before  long.  Other  useful  attntctioni, 
such  as  ft  very  comprehensive  technical  library,  including  a  ^ 
number  of  periodicals  and  trade  catalogues,  ought  to  assist  ^M 
in  making  the  exhibition  buifding  a  favourite  meeting-place  ^^ 
of  many  who  were  interested  in  the  chemical  trada    Most  of  « 

the  ozhibitors  are  specially  connected  with  tbe  chemical  trade.  ^| 
We  notice  Messrs.  Galloway  and  Mr.  Joseph  Alrd  showboilers  ^ 
and  tubes,  and  other  maiiufiicturors  present  objoete 
interesting  to  tho  chemical  trade.  Several  exhibits  of  actils  ^H 
and  other  chemicals  useful  in  electrical  work  ai'e  shown,  ^ 
and  Meotre.  0.  R.  Lindaey  and  Co, ,  of  Clayton,  have  a  large 
exhibit  of  pcrorido  of  lead.  But  perhaps  the  most  novel 
and  interesting  exhibit  ia  that  of  Mr.  Ernst  Fahrig, 
St.  Helens  Ozone  Works,  Plaistow,  of  ozonised 
products  produced  by  the  gonoration  of  oxouo  by 
means  of  electric  currents.  Esparto  pulp  is  sbowti 
bleached  by  the  oxone  manufactured  by  this  method. 
Where  this  agent  is  employed  absolute  whiteness  and  fixity 
is  assured  ;  in  fact,  an  imperfectly  bleached  material  will 
become  whiter  by  standing,  as  though  tho  residual  omne 
were  slowly  spending  iteolf,  and  gradually  bleaching  tho 
fibres.  Ozonised  water  is  shown,  suitable  for  killing 
microbes  and  for  sterilising  pur[)ascs  generally.  Oxonised 
oil  iH  used  in  medicine  and  in  the  pi-cparution  of  liuoloom 
and  floorcloth.  A  further  specimen  shows  what  is  called 
"  ozone  ammoniatod  lime,"  the  {teculiarity  being  that  a  coo- 
siderable  iquantity  of  nitrogen  is  said  to  bo  fixed  in  combina- 
tion with  the  lino,  and  "ozone  oxidised  mangan,"  a  high 
oxide  of  manganese,  is  formed  by  the  action  of  ozono  on  a 
lower  oxide.  A  bleached  solution  of  sugar  is  shown,  tbe 
liquor  of  which,  before  treatment  with  ozone,  was  jet  black. 
Tho  bleaching  may  be  performed  either  before  or  after 
boiling,  and  it  ahu>  applicable  to  dry  sugar  of  all  grades. 
Wc  may  mention  that  the  electrical  production  of  ozone  in 
immeitfle  qiiantitiee.  evidently  capable  of  many  important 
chemical  appticatiout,  is  receiving  considerable  attention 
from  chemists  and  electricians  both  in  this  country  and  on 
the  CofltinenV 
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CONFERENCE   OP  ELECTRICAL  0NITS. 

[AUTHOBIBKD  ABSTRACT.] 

An  ordiiiftry  meeting  of  electrical  uniU  was  held  lut 
nicbt  in  the  d6w  extetieion  of  UiQ  polar  area. 

rbe  chair  ins  Uken  at  7.46  by  R  A  Volt,  Eoq.,  and  th« 
procetdio^  commoncec]  with  the  stuping  of  a  bymn 
nsebny  ccmpoaed  for  the  occasion  by  one  of  the  Watts 
<5.Sc.): 

Hov  doth  the  Uttl«  buiy  rott 
Inonaae  the  ammre'houra, 
Bf  axercMiiig  r11  tbg  Any 
His  mighty  storagv  {>ov«ra. 

How  cheerfully  he  Alls  each  cell. 
How  nest  he  mnadB  ths  charRV, 

And  taboura  hard  in  ohan^g  "roll 
Di-uxidu  to  litharge.  iVmpkrr, 

The  proeident  then  opened  tbe  meeting  in  the  following 
S|)«ech  :  "  Fellow  iiniuand  conntanta, — It  u  with  the  most 
sinocre  plcacur«  thut  I  look  hack  on  the  groat  progress  wt) 
bavc  made  in  the  la«t  few  yoarB,  partly,  no  douot,  owing  to 
the  cnthairiasin  of  onr  yotinger  roerabera,  but  chiefly,  I 
think,  to  the  bieb  example  of  tnitbfulness  and  accuracy 
given  UB  by  my  bonourable  friend*  tbc  tftabiisJiid  standards^ 
whom  I  now  see  gathered  around  mo."  [The  committee 
waa  composed  chiefly  of  standards,  who  were  seated 
round  the  preaident  iti  a  Gramme  ring.]  After  some  further 
remurlu  addressed  chiefly  to  the  younger  mvmiton,  the 
righl  htJDourable  preaident  proceeded:  "Before  I  close 
this  perhaps  t^ioiu  addre»,  1  feel  1>ound  to  pay  a  humble 
tribute  of  r(t9|>cct  to  my  voiicnLble  and  eat«emod  contem- 
porary the  SiumenB  unit,  little  known,  perhaps,  to  the  new 
generation  airoe  he  has  retired  from  active  service  ;  but  let 
me  tell  you,  gentlemen,  that  btit  lor  him  we  mii^hl  still  be 
running  along  naked  couductorti  in  a  helpless  state  of  unwii- 
Lrolled  barbiLrity,  scarce  knowing  wLetlier  wo  wore  quaiiti- 
ti«e  or  differeocee  of  potential,  instead  of  which  we  see 
everywhere,  or  nearly  everywhere "  (here  the  president 
lookod  poinl«dIy  at  some  young  alternate  volts  who  wsie 
sitting  in  serioa  near  the  back  of  the  hall)  "  order  and 
law.  I  even  hear  with  pleasure  to-night  that  some  of  our 
moat  prominent  members  have  organiaod  a  society  for  thu 
conversion  o(  foot  pounds.  The  first  meeting  will  be  held 
to-moTTXiw  night.  SubacriptioiiH  are  eameatly  invited,  and 
I  am  requost«d  to  add  that  contributions  of  cut-off  insula- 
tion or  diiitised  lines  of  force  will  l>o  ihankfiilly  received. 
I  will  now  detain  you  no  longer,  but  cull  upon  my  honotir- 
able  friend  the  Siemens  unit  for  a  few  retnaria,  by  which 
all  of  ua  are  sure  to  proflt" 

The  Siemens  uni^  in  a  voice  choked  by  self-induction, 
thaokod  the  chairman  for  his  kind  references  to  him,  and 
said  -.  "  I  am  now  an  old  tmtt  who  have  borne  the  current 
and  heat  of  the  day  (tho  latt«r  proportional  to  the  aquare 
of  tJje  former),  my  inauUtion  in  getting  thin  and  grey,  and 
I  now  look  forward  to  thnt  tiuict  and  peaceful  ohm, '  where 
potentials  ce.ise  from  troubling  and  the  amperes  are  at 
rest'  1  would  «r^(e)  you,  then,  to  direct  your  energy  alont; 
legitimato  chxiuiels,  eschewing  the  by-paths  of  modem 
Ferrantic  enthusiasm.  I  am  sure  that  my  old  and  res[]ected 
friend  the  continuous-current  dynamo  would  never  have  su 
far  towered  his  efficiency  as  to  conseutto  supply  current  to 
a  tubular  conductor  for  the  ba^  and  vibrating  purposes  of 
high  t«iidion  and  homicidal  transformera.  I  would  lieg  the 
younger  members  to  take  pattern  by  liim,  and  not  to  be  ted 
astray  by  the  brilliant  but  erratic  results  obtained  by  that 
erg-deetroying  invention  of  the  evil  one,  the  alternate- 
current  nynamo.  My  earnest  prayer  for  each  mem- 
ber present  is  that  in  times  of  trial  and  trouble,  when 
abort  circuits  and  eartlta  gather  round  yo\ir  devoted  ho^U, 
you  may  bo  eustained  and  comforted  by  HcH-rejpiLition,  and 
that  your  obaerved  cbaractoriiilicJt  may  approach  Eiearer  and 
nearer  to  the  idea]  which  has  been  plotted  for  your  guidance 
and  direction.  I  trust  ULit  the  young  alternabo  volta  whom 
I  Boe  around  me  will  forgive  roe  if  1  liave  in  any  way  hurt 
their  feelings,  but  I  feel  strongly  that  a  volt  who  hat  [»or 
suodod  himsdf  that  the  luth  of  duty  is  a  sine  curve  is 
cheriahiiig  a  most  fatjil  deluNou,  which  must  inevitably 
lead  ta  the  destnictinn  of  all  that  a  nnit  holda  dear  in  this 
ayatem  and  in  the  nvau" 


Here  a  young  volt  waa  led  out  by  an  olderly  BhumlcorfT 
coil  in  a  violent  fit  of  hystereaia. 

S^Arceiy  had  the  honourable  gontJeman  toUored  to  his 
seat  when  an  alternate  volt  sprang  to  hla  feet  and  poured 
out  ht«  indignation  in  a  torrent  of  words  ;  "  I  wish  to  epesk 
with  tho  utmost  defcreneo  of  the  honourable  standard  who 
has  just  eat  down,  but  I  cannot  be  calm.  My  potential 
risus  when  I  think  of  tho  insults  heaped  upon  ma 
and  my  family  by  an  antediluvian  unit  however 
re»poctflble.  Vvhy,  I  say,  doea  he  wish  to  hint  that 
wc  arc  upstarts  t  The  first  dynamos  who  ever  lived  gave 
alternate  currenta  The  natural  condition  of  a  volk  is 
to  alternate,  and  yet  we  are  despiaad  and  cried  down, 
simply  because  wo  rofuso  to  outrsge  nature  by  Ibo  artificiil 
aid  of  a  meretricioua  commutator.  There  is  a  violent  pra- 
judice  against  us;  coiled  resistances  refuse  us  passage; 
many  eaUiblishtid  iustnimenla  decline  to  measoTQ  tia;  tbwv 
is  oven  a  base  conspimcy  aiiion^it  motora,  who  have  onitMl 
to  lock  us  out,  but  I  have  no  fear;  Nature  will  Criumpb 
over  foolish  and  malicious  oppositions  alike,  and  the 
glorious  time  will  come  at  last,  when  potential  will  be 
infinite,  conductors  attonuatod  to  a  goometrical  line,  aiid 
amperes  a  thing  of  the  past." 

The  next  speaker  was  the  ohm,  who  said  she  "  coald  nok 
but  deprecate  the  tone  of  violentand  high-tenuon  penonalilj 
which  nad  been  introduced  into  the  discussion  by  the  last 
B[)ealier.  His  accusation  was  that  the  ohms  wore  wanting 
in  permittance  and  conductivity.  She  ventured  to  state 
that  it  had  been  demonstrated  times  without  number  that 
their  coy  reeiatance  could  1>e  overcomo  by  tho  steady 
attentions  of  a  constant  current,  but  she  considered  that 
tho  fickle  and  false  attentions,  or  rather  pcmeeutJonB,  of  an 
alternating  current,  who»e  value  at  the  lM»t  was  but  a  mean 
one,  were  but  j^mly  nwjititod  when  thoy  root  with  im- 
pedance," The  speaker  wound  up  an  indignantly  eloquent 
peroration  with  thflao  noblo  vocds  :  "  Tbc  manly  And  rot- 
pectiul  attentions  of  a  oonatant  current  wc  will  ruciuve  with 
that  courteay  which  ia  their  due,  but  tho  erratic,  diFihnnour- 
able,  and  dishonoiuing  seductions  of  a  wobbling  alternator 
we  will  tiQver  permit.  No,  sir,  wo  bavo  too  much  eoU- 
induction." 

At  this  point  the  proceedings  were  interrupted  by  a 
violent  difiturbonce  created  by  an  aged  and  respectable  ohm 
who,  amidst  some  confusion,  screamed  out  that  an  ampere 
was  crawling  up  her.  He  presently  appeared  at  the  top 
and  wa»  then  seen  to  bo  in  u  statu  ol  inebriation.  The 
scajidalised  president  just  muiiter«d  sufliciMnt  potential  to 
gasj)  out  an  enquirj*  as  to  how  he  got  there,  to  which  the 
amiwre  coutly  rtipliod  that  a  volt  bad  givon  him  a  "  leg  up," 
anti  there  tho  matter  hud  to  rest ;  the  refrncbory  ampere 
could  by  no  means  be  got  down,  as  the  back  E.M.F.  had 
just  left  the  room 

After  this  jt  was  found  impossible  to  proceed,  as  all  the 
ohms  were  tucking  their  skirts  round  their  legs  and  scream- 
ing violently.  Accordingly  the  president,  after  one  or  two 
fruitless  attempts  to  roiitore  order,  switched  otit  the 
meeting.  '  U.  0. 


A  PERFECTED  CONDUIT  SYSTEU. 


We  have  been  tavouTed  with  an  advance  view  of 
details  of  a  new  system  of  electric  traction  for  tramears 
meaiis  of  nndorground  condiiiLa,  which  we  may  safely  say 
will  cause  very  considerable  excitement  in  the  fields  of  eleo- 
tric  traction,  and  may  in  alt  probability  prove  to  b«  a  com- 
plete, simple,  and  comparatively  ooetles«  solution  of 
|>rol>lem  ol  the  conduit  system  for  electric  tramways, 
may  bo  considered  to  have  ingeniously  overcome  the  mime- 
loua  and  cont»idorable  ditGcultic-s  that  hiive  hitherto  loin  in 
the  way  of  the  extennive  development,  which  ia  so  much 
datired.  of  the  direct  system  of  supply  for  electric  ears  in 
England. 

It  is  well  enough  known  that  an  overhead  system 
is  practically  iLielesa  for  English  towns ;  public  opinion 
and  the  localaiuhoritioaaredexdagaintitthom.  Thoaystomi 
to  bo  employed,  therefore,  arc  oitfaor  uiidcrgiound  cutiduits 
or  the  accumulator  system.  The  latter  has  its  advsntagea 
and  also  its  disadvantages,  among  which  are  the  loos  in 
eonvenion,  the  extra  wnigbt  to  draw,  and,  above  all,  Ih^ 
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expense  in  maiiiitenanca  of  tbe  batteries.  Underground 
conduiM  to  eontaia  the  conductors  hare  therefore  been  pro- 
posod  to  utilifle  the  eviiiorit  advantivgea  of  direct-current 
trantmission  Not  many  examples,  however,  have  been 
pnwlically  carried  out,  that  otMr.  Holroyd  Smitli  at  Black' 
pool  and  the  ftories  system  at  Northfleot  being,  wo  believe, 
the  only  examples  in  this  country.  There  are  not  many 
conduit  linos  either  in  America — they  might  be  couutod 
oil  the  fingers.  The  high  firatcost  ol  the  plant — conduit, 
cables,  connectors,  aiid  the  whole  complicated  series  of 
electricnl  apjiaratus,  with  the  collectors  on  the  car — hoc 
boon  one  great  reason  for  this.  Not  less  has  been  iha 
diflicultiee  both  of  obtAtninjr  u  high  inButation  underground, 
and  of  kocping  the  connoctiona,  etc.,  in  order. 

The  system  wo  now  a.l]ude  to.Hnd  of  which  further  infor- 
mation will  be  forthcoming  ishorlly,  has  been  designed  after 
a  long  fleniM  of  exjienments  and  trials  to  obviate,  in  a  very 
great  measure,  the  whole  of  these  di«idviintuge8.  The 
evBtem,  in  efTect,  i-i  m  absurdly  simple,  so  adaptable  in  its 
application  to  the  dosiiiyrata,  and  withal  so  easy  of  applica- 
tion, that  it  «ocm8  rather  aatoninhinj;  it  has  not  been  hit 
upon  and  developed  before.  Not,  however,  that  there  are 
not    ingenious    |X)Jnt«    enough    about    it    to    make    it 


in  air  space,  with  Bupporta  at  long  intervals,  and  for  the 
best  result  the  insulators  should  be  oil  insulators.  All 
these  points  are  obtained  in  the  now  system.  The  insu- 
lators allow  of  easy  insfieetion  without  disturbing  the  cou 
duit,  and  also  of  frequent  cleaning  if  desired,  With 
regard  to  contact«,  again,  the  conditions  neceaoary  ore 
simplicity  of  electrical  [arts,  Hexibility  of  contact  to 
allow  for  irregularity  of  roadbed,  and  yet  always  perfect 
contact  for  the  |)assaee  of  the  current,  with  no  chance  of 
atoppHge  through  mud  or  dirt  This  also  is  obtained  in 
the  simplest  po»6ibI©  way.  Underground  crossin^^s  of  con- 
ductor are  also  entirely  done  away  with,  "epring-jadcs" 
and  simiUr  conipUcated  collectors  are  absolutely  abolished. 
The  system  is  equally  adaptable  to  double  circuit  or  rwtnm 
circuit  by  the  mils,  iuid  has  an  additional  adranta^  that 
it  is  perfectly  easy  to  connect  to  an  overhead  system  at 
any  desired  point — such  as  the  outskirts  of  a  town.  The 
whole  conduit  can  easily  be  swept  out  by  a  hmsh  attached 
to  the  first  car  in  the  moruiiig,  without  interference  with 
the  conductoi. 

It  is  auite  evident  that  a  system  with  these  advantages,  if 
pnicticul,  will  be  widely  adopteil.and  it  will  be  to  the  interest 
of  American  engineers  as  well  as   Knglitb  to  investigate 


r} 

^ 

■■::■ 

1 

k; 

(§\ 


®i 


*-   ■'.-<! 


*.  .J...., 


SivJ 


(f^\ 


a 


!^ 


Plan— Itriuh  Kngine,  Btth. 


quite  clear  that  it  is  by  the  careful  and  thorough 
elimination  of  the  dis;»d vantage  one  after  the  other  that 
has  led  to  this  appiirenl  simplicity — a  simplicity  that  ia,  in 
fact,  a  complication  with  the  odd  factors  cancelled  out.  In 
the  first  place,  the  new  system  is,  for  n  conduit  system,  raag- 
nificontly  cheap,  In  the  cheapest  nf  all  other  conduit  ays 
tema  the  cost  baa  been  at  the  very  least  £1,000  a  mile  for 
the  electrical  ei^itipment,  that  is,  after  the  linoii  and  conduit 
iteolf  have  been  laid.  In  tha  new  system  to  which  we  refer, 
to  he  known  as  the  Wuller-Manvdlc  system,  the  electrical 
equipment— cahlea,  irisuiatnra,  crossings,  boxes,  coUectors, 
everything  biMidcs  tim  comluit  and  rails — can  besnpjilied 
at  a  iiuarlvr  that  sum.  The  details,  moreover,  are  au 
arranged  that  the  conduit  once  laid  (or  chinged  from  a 
st«el  cable  line)  the  whole  electrical  equipment  could  b« 
inserted  in  a  siii^lo  night,  say.  for  a  Hue  five  miles  long, 
or,  for  that  matter,  practically  any  leiijilh  with  a  greater 
number  of  wurlcmen.  80  that  to  change  from  a  sleul  cable 
aystoDt  to  an  electric  sYfltem  would,  after  a  few  alterations 
at  the  side  of  the  conduit,  bo  a  ouestion  of  a  night,  with  no 
•t0|i|A.ige  of  [nittic.  This  in  itself  ii  a  sufBcient  recommen- 
dation. But  more  follows.  It  is  well  known  the  great 
didiculty  is  instdarign  in  undcrsround  conduite.  To  obtain 
the  highest  insulation  wo  should  desire  the  conductor  to  be 


ita  pointa.  The  question  of  completion  of  the  patent 
rights  unfortunately  prevents  us  describing  the  system 
moro  fully  at  this  present  time,  but  wo  hope  to 
present  our  rea^lers  with  full  details  very  saortly. 
Wc  may  odd,  however,  that  .several  prominent  electrical 
experts  hare  inspected  the  details,  and  expressed  great  praiae 
for  its  idea  and  the  simplicity  of  the  parta,  and  to  add  to 
this  we  are  given  to  understand  that  although  the  system 
has  only  been  known  to  others  than  the  inventors  for  about 
three  weeks,  thikt  already  the  cor|ffinition  of  a  large  tuwn, 
after  advice  by  thcjir  engineer,  huve  signified  their  decision 
to  allow  it  to  be  adopted  on  a  new  line  to  be  erectod,  and 
the  contract  ia  to  be  given  for  eight  mites  of  line. 


Electric  Lantern  BUeroBOOpe.—tt^reat  interest  was 
manifested  at  the  medical  congrtMS,  recently  held  in  Vienna, 
in  Frof.  Strieker's  electric  micrasco[ie,  by  which  aticro* 
BCopical  preparations  under  a  magnifying  powor  of  11,000 
linear  wore  mode  visiblo  to  an  audience  of  HQO  persons. 
The  pulsating  heart  of  a  dog  and  the  heart  beats  produced 
by  soffocatioa  were  snoccstfully  demonstrated,  and  tbo 
oxjierimoabB  conviiiood  Ibo  spectators  that  the  teaching  of 
natural  science  would  bo  greatly  uaistod  by  this  appliance. 


Company  hiu  suppliod  the  whole  of  tbe  engines  and  the 
dynamos  and  Irxrisformers  for  the  incandescent  lighting. 
Wo  givo  herewith  plan  and  elevA)-ions  of  the  engines  sup- 
plied by  the  Bri»h  Company.  The  engines,  of  IM  h.i>., 
have  bean  constrnctod  at  the  Falcon  Works,  and  show 
another  pboeo  of  the  energy  of  this  eompany.  It  will  be 
rememherod  that  the  F&lcon  Works  mra  acquired  only 
recently  in  the  reorganiiatioii  of  the  coin|nny,  and  the  Bath 


of  tha  ooiiimuy,  ihi  caiomittM  of  Lha  Cliatliaiii  Lonl  Boud  uf  Usdlb 
Inn  tiid  Ine  jiMxiouIkn  form-uUtMl  betmr  try  lit.  Norntku  (Mltcttor 
to  th:  oompnii]-).  Tha  cominii;  ulc  the  ImckI  Ikwni  to  i*ithdr»<r  lbs 
limitation  put  apoti  thicir  conrant  to  the  pro-naioDsl  order  u  to  ths 
time  tha  CAmpany  ahoiill  niD  -thii  hcin^  fi«cil  at  21  year*,  i«li<r«M 
42  J-Bsn  ia  alloir«l  l>y  th«  Art  a{  Parlitmoiil  of  188a  Ni>w,  in  18BS 
the  Unit  KlKlria  Lighling  Act  vtm  pMawl,  umI  by  Uiii  Ic  wm  \ 
vilei]  that  at  th*  ni|iiTaUoii  o(  21  ytnn  tiu  Igosi  anthontlM  uigh 
l)i»r  tliniicht  pT'iprr,  piircbun  the  uudert*kiB(,  not  [n  tlie  taiua  ' 
u  [n<y  mGcbt  take  onr  a  gat  or  •  water  unilcrtalilnK,  hy  litiylag  iHt 
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plant  &ad  i^oudwill,  tut  hj  tMoertuaisg  tlw  v&!ii«  u  it  ntocxl  and 
dlloiRinE  for  tleprcoiatioD  pi  fUat.  It  mi  plcctri^'  li^iitiag  conipkay 
malua  Its  irii;,  and  v/&a  infy^ouful  tX  tha  tad  af  th«  imiiad  of  21  yean, 
ths]*  tninlii  Ttcoivi!  for  their  [imncrly  its  ciuih  riliir^,  Iiavin);  to  ln«c 
lh«  co«t  of  ei[irrimBi)tH  mnile  gad  the  valm.'  of  aiiy  |iUnt  ■»liich  mny 
bare  bMn  tli»c«nl«(l.  It  ira«  therer«re  rmcurUI  ui  wiiei  [4  coTsr  th« 
aip«tii!!taTo,  and  to  jtrotect  iho  ahartliolden.  lliat  a  reserve  rund  iliould 
bo  provided  (or  tb«  icpajmeiit  of  tlin  i«])ical.  The  upinioii  nf^Ir 
FrodflnclE    Bmnwcll  ou   tliu  21   jroan'  liuiitatiuu  U  {mt  in,  and  Ur, 


but  if  at  tliB  end  t^f  42  jt»n  might  di>  to  at  ihdi  aiitiou. 
Kow,  tbc  Chhtlitm  and  Bwltut«r  Coini«xiy  being  a  Muall  onr 
witli  Ttry  heavy  nxjMniM.  Ih«  iiromfttan  of  the  tvoviaional  order 
hit  tbat  lh«  21  j«ar«' liniitatton  if  iniiated  upfin  by  the  Chalham 

Buikiil  niaM  dcKlroj-  the  [irMpptts  of  tb*  coniiany.  whiuli  at  ]iti>*»iit 
Kiiptili**  the  light  clifajHT  Uimi  any  ether  ciTnianj-  in  Eufilanil.  llioi»(ti 
by  the  Board  of  Tniia  rcuulatinttM  th«j  wort  pomiittcd  to  nliorKe  Sili 
a  unit.  Mr,  Nui-Bian  tMinta  out  tbat  the  ahaiea  am  all  hold  locally 
■nitii  t]i«  exc«t>lios  of  about  100  ponnda'  wotlU  hold  bj  the  South- 
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Kennaii  exDiaiiu  that  Parliament  had  dBoldedthMtbapurolUM  moDDy 
loc  oloctrio  licIidDg  com;etun  aluiiild  bt  dmply  tbr  pUDt  and  Dot  for 
goodwiU  at  all.  Tba  tuaiiU  v(  tbi*  was  that  prad«Rt  inrMtoro  would 
not  riaklhoir  ino«uylaalD«tnG  lij-lit  coiiipaiii<n,  ru  th<?/  could  &i>t,undtT 
MWh  oonifljaiu.  im  thair  way  clear  to  obtain  nav  bonefit,  and  oenw- 
oitflatlf,  tiil868,  aaareautt  of  uivoniBi-xitk-iini,  tlioAotwLi  amondcd. 
tM  pmod  OT«t  which  a  cuiupaiiy  might  tiUt  1)ciii{;  eil«nded  U>  42 
TMn,  thia  boiuK  ootuidand  a  poriod  ifraDliiis  a  teatoiiable 
vppoicuaiw  (or  a  oumpauy  to  ]wy  a  diridnod  an  1  jjct  ht^k  its 
c*plt«I.     Local    lutbontiM    art    ta   do  way  »blixod    to    iiitrohaM, 


BMteni  Rtulwaj  Oompa&T.  The  oouMiit  ol  the  Bnard  to  the 
aioual  order  ia  abaolutely  neoeaury  leioro  the  Roarl  of  Traile  wilt  Kiro 
ita  uuctiou,  butlby  luawttoH  ou  tb«  21  years'  limitatioti,  th«  miub 
poaiti^a  a«  would  have  l««u  tlir  tuc  imdcr  II10  AqI  o[  1682  ti  a  reoult. 
If  tbaptoriiional  order  UobtaiDAl  withovit  th*  SI  7«an' IJmitatioiit 
the  company  wUl  eecuro  iuger  and  mart  anitablo  premiMi,  Mid  will 
have  a  new  plant  {mt  down,  and  will  anpnly  raotin  powar  if  th« 
demaod  ihonld  be  made  for  it,  but  without  tha  remoral  of  the  ihort* 
tiiao  liuitaUoo  it  is  litwed  thai  *^'  -^nnn^aT  will  bare  a  dlMculty  In 
»l>Uiniiij|  the  mjoWt*  o 
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TO    CORRBBPOHDEIITS. 

AU  Ri^Us  Beserwd.  SKretarKS  and  Majta/fery  of  Campania 
an  iamkd  to  /urmsh  noti(x  of  Mixiings,  lasrte  of  Ntv} 
Shares,  Installoiions,  Contracts,  arid  any  in/ormatum 
conneded  with  Eledrical  Enginemng  whidt  map  he 
inlvestmg  to  our  readers.  Inveatcre  an  ia/vrmed  ihal 
any  aommt  ef  ikeir  invention  submUtd  to  ta  will 
r«c«ive  our  fml  amsideratKm. 

ytU  amanujiteatiffni  intended  /or  fA«  Editor  thotM  he  addrtised 
U.  H.  W.  Biggs,  13$i40,  Sdiakiry  CcuH,  Flttt  Streei, 
London,  E.C.  Anonyftttnu  eotmrnmications  will  not  be 
notiud. 


TO    ADVERTIBBRS. 

Adr^ti6emt»ti  should  bt  (tddrcaei  t«  tJn  PubUik^,  lS9-140t 
Saiitbitry  Court,  Fl^t  StrtH,  E.C.,  and  jAould  reach  Mm 
ru>t  Inter  than  jwon  of  Thuradat/.  SpectlLl  Terms  for 
a  series  can  be  arranged  oa  application, 

"SITUATIONS  VAOANT"  uid  "VAHT  PLiCB8"  Adswtlie- 
menu  will  b«  ahirgtA  tX  THREE  WORDS  for  ONE  PBMHT, 
wHb  a  MUfUIUli  chuge  of  SIXPSHCB. 


TO    8UBS0RIBBSB. 

'Thk  Electrical  Enoinbkr"  axn  be  had,  by  Order,  from 

any  Ntwsageni  m  Town  or  Comiry,  anij  al  the  various 
Saiitoa;/  StaOans;  or  it  ttin,  if  preferred,  bt  sullied 
direct  from  the  Offia,  on  the  foilmcing  termi : — 

3  monUii  e  montbj  II  nimUM- 

ITnfUx!  Kinfiilom So.     Sd.  ...      6a.  bd.  ...      ISa.  Oct. 

Within  the  PmUI  Udiod    4«.    4d.  ...      8».  Bd.  ...      17*.  Id. 

OtW  PlMca 4«.  101  ...     8>.  Sd.  ..       18i.  fid. 

(Poll  Ftm,  Payable  la  Adv«Doa.l 

Ohcqves,  Post  Office  and  Postal  Orders  for  Svisaiptions 
and  Adverti»ementi  thould  be  made  payable  to 
C.  H.  W.  Bkkjs,  139-140,  Salitbury  Court,  Fiat 
Sireti,  London,  and  be  eroued  "  Union  Bank," 


BOUXD  YOLUMES. 
Volt.  1.,  II.,  and  111.,  ntv}  mKu,  of  "  The  Elkohucal  Ehoi- 
9BUi"  art  now  rtady,  mtd  con  6o  had  fround  in  hhta  ehtih 
gili  Ultrrtd,  prioe  Sa.  Cd,     Suhteriban  eon  Aon  lh«ir  <nwt  eopio* 
botmdfortt.  id.,  or  emenfor  binding  eau  bt  (}htained,  priet  tt. 


IHPO&TAMT  NOTiCB. 


Wt  may  oteatiwMiUy  futtott  the  laid  of  our  Ameriean  ConUm- 
porariet,  4ipmaUy  when  Ihej/  puint  mtl  a  KrvicmUt  iray.  The)/ 
art  not  ba^oward  in  adtiny  their  friend*  l»do  ail  Uuy  can  for  the 
wtttart  ef  Ou  fxiptr.  Wt  aik  ow  frisnda  to  remetuJttr  n*.  Kv 
paftr  thai  uv  knme  ntr  rrfiaet  Stibitnbert  or  Adrtrtimrs.  Nor 
Ho  wc:  in  foot,  icr  innte  thmn,  Mitoing  titU  they  tciU  {/it  jW{ 
mhufor  UMr  money. 

JifK«imen  cwfnw  of  th*  ptifier  wiil  bt  tent  vh  re^atti. 


SHIP  LIGHTING. 

Last  month   the  secretary  of  Lloyd's  issued  ft' 
circular  to  obtain  information  connected  with  the 
electric  lighting  of  ships.    It  is  stated  upon  very  good 
authority  thai  fires  on  board  ship  arc  more  irequent 
since  the  introduction  of  the  electric  light,  and  that 
almost  every  case  can   be  traced  directly  to  bad 
workmauBhip,    There  seems  to  be  little  hope  of 
reformation  as  regards  bad  workmanship  till  som* 
one  has  pluck  enough  to  face  the  dangers  of  a  libel 
suit  and  publish  a  black  Uet.     If  it  were  any  other^ 
industry  the  controllers  of  the  technical  joumala 
might  feel  that  taking  the  bull  by  the  horns  would 
be  followed  hy  the  sympathy  and  the  support  of  the 
profession  ;  but  with  certain  brilliant  exceptions  the 
membetB  of  the  electrical  industry  seem  more  iu> 
clined  to  cut  each  others  throats  than  to  work  in 
common,  or  to  act  so  that  cutting  prices  below  what 
(wrmits  of  good  work  should  be  impossible.     Bad 
workmanship  is  due  mainly   to  two  canses :    the 
ignorance  of  buyers  as  to  the  cost  of  good  work  and 
good   materials,   and   the    tendering  for   the   mere 
purpose  of  getting  the  order,  and  at  a  price  absolutely 
prohibitive  of  good  materials  or  good  work.  Business 
men  who  desire  to  make  fair,  but  not  exorbitant, 
profits,  whose  desire  is  to  develop  a  good  sterling 
trade,  and  not  to  do  work  at  the  expense  of  their 
creditors,  cannot  possibly  make  great  differences 
tenders  for  the  same  work.     They  can  buy  their  rawl 
materials  at  about  the  same  prices;  the  wage  bill  is 
a  pretty  constant  quantity  throughout  the  kingdom. 
One  may  desire  a  five  or  a  ten,  or  even  a  twenty,; 
per  cent,  more  profit  than  the  other,  yet  only  in' 
exceptional  circumstaucee  should  wc  expect  to  findj 
the  amounts  of  the  tenders  varying  so  that  the 
highest  was  from  three  to  four  times  that  of  th< 
lowest.     Thi»,    however,    is   by   no  means   an    un-' 
common  thing,  and  means  that  numbers  of  tenders 
are  not  made  up  on  busiuesB  principles,  but  wilfully 
or  ignorantly  incorrectly.    The  damning  character 
of  the  work  put  into  ships  may  be  gathered  by  the 
fact  that  Lloyd's  ba»  felt  bound  to  issue  this  circular, 
the  last  sentence  of  which  is  peculiarly  strong.    The 
whole  paragraph   reads  as   follows,    and  we  havAi 
italicised   the  words    to    which    we    specially  ca 
attention  : 

"  I  am  directed,  therefore,  to  address  you  on  ihej 
subject,  and  to  intimate  that  the  committee  will  feol 
much  obliged  to  you  for  any  remarks  and  suggestiona 
with  which  you  may  kindly  favour  Ihem  with  regard 
both  to  methods  of  installation  and  also  to  the  most 
satisfactory  means  of  maintaining  the  insalation  of 
wires  and  fittings  unimpaired,  so  as  to  eliminate  as 
far  as  practicable  the  rUk  of  fire  which  at  present 
appeart  to  attend  the  we  of  the  electric  light." 

In  season  and  out  of  season  we  have  railed  against 
the  careless  way  in  which  some  firms  have  done 
work ;  and  from  tho  knowledge  we  possess,  or  believe 
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wo  P06SC66,  havti  maintained  that  the  electric  light, 
properly  installed,  is  the  safest  of  ftil  artificial  illumi- 
nants  either  on  shipboard  or  on  laud.  Yet  anyone 
reading  a  little  hetween  the  Enes  of  the  paragraph 
we  have  quoted  will  see  that  the  risk  of  fire  has 
increased  on  board  ship  from  the  introduction  of  the 
electric  light.  It  is  lulniitted  that  fire,  though  a  good 
servant,  is  a  bad  master,  even  onlajid  ;  yet  how  much 
worse  is  it  as  a  master  on  board  ship  ? 

It  is  extremely  doubtful  whether  Lloyd's  circular 
will  lead  to  any  suggestion  that  will  effectually  pre- 
vent the  danger  of  fire,  except  it  be  to  frame  a  code 
of  rules  which,  if  not  followed,  will  prevent  the  ship 
being  registered  at  Lloyd's.  Collect  and  tabulate 
statistics  upou  every  fire  traceable  to  the  electric 
hght  wires ;  state  if  possible  the  exact  fault  that  led 
to  the  fire,  and  then  ask.  Bay,  three  experts  to  &ame 
a  code  of  rules  to  guard  in  future  against  such  faults. 
The  best  way  to  be  able  to  guard  against  faults  is  to 
know  them. 

The  greatest  possible  attention  should  be  paid  to 
ship  lighting,  and  every  care  taken  to  prevent  doubts 
as  to  the  safety  of  the  light,  for  the  industry  owes 
much  to  this  branch  of  business.  The  system  of 
lighting  is  peculiarly  applicable  to  ship  work,  and 
very  large  quantities  of  plant  have  been  made  and 
fitted  for  this  purpose.  It  seems  probable  that  every 
steamer  and  most  sailing  vessels  will,  in  the  long 
Tun,  be  fitted  with  all  kinds  of  electrical  apparatus, 
if  only  certainty  and  safety  can  be  assured ;  but  if  the 
average  rate  of  one  fire  per  annum  per  ship  fitted, 
which  rumour  gives  as  the  present  condition  of 
things,  continues,  the  demand  will  decrease  instead 
of  increase. 

There  is  one  point,  however,  which  shows  that 
while  soifie  electric  light  firms  are  willing  to  do  bad 
work,  the  shipowners  are  just  as  much  to  blame  in 
blindly  following  the  mania  for  getting  work  done 
cheaply.  We  think  that  the  circular  of  Lloyd's 
should  bring  out  into  bold  relief  the  fact  that  ships 
built  or  owned  by  certain  firms  are  not  subject  to 
the  risks  that  other  ships  are  subject  to,  from  the 
very  simple  reason  that  neither  the  owners  nor  the 
shipbuilders  are  satisfied  with  the  cheap  and  nasty. 
They  willingly  pay  a  fair  price  and  take  care  to  have 
good  work  and  good  materials.  A  little  examination 
into  the  matter  will  show  that  a  number  of  ship- 
builders employ  their  own  electricians,  and  in  the 
coses  where  the  electrician  is  a  competent  man  the 
work  is  satisfactorily  performed,  though  there  may 
be  found  a  few  men  employed  to  look  after  electrical 
matters  whom  it  would  be  an  honour  to  dub  suitable 
candidates  for  the  class  Prof.  Perry  so  admirably 
named  "electric  plumbers."  It  must  then,  we 
foar,  be  admitted  that  faults  exist  on  both  sides,  and 
-it  18  difficult  to  see  how  to  overcome  the  trouble 
except  in  the  manner  we  suggest — a  series  of  strin- 
goQt  rules  to  be  followed  by  contractors,  just  as  the 


Phoenix  rules  have  to  be  followed  on  land.  The 
statement  is  made  that  where  these  roles  have  been 
followed  no  fire  has  occurred,  and  if  that  is  so,  the 
value  of  such  rules  caunot  be  over-estimated. 
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PRICE  PER  UNIT. 

The  discussioa  of  the  Eastbournfl  Town  Council  upon 
the  letter  from  tho  Board  of  Trado,  as  to  tho  price 
which  may  be  cbarged  |icr  unit  for  electrical  energy, 
wilt  call  attention  to  a  phue  of  aifaim  which  is  by 
no  means  well  imdoretood.  Here  we  have  a  company 
wbich  but  existed  for  some  ycatB,  whose  oxpcrionce  is 
Bomewhat  unique,  atatiDg  that  it  cannot  profitably  supply 
unit  energy  for  8d,  per  Boam  of  Trade  unit,  and  desirous 
of  putting  the  maximum  price  in  the  proviBioiial  order  at 
Is,  per  unit.  The  Board  of  Trade  juntly  nayii  tho  price 
can  bo  anything  the  Ijuyers  ploase  to  pay.  There  is  no 
objection  to  put  the  maximum  at  Is.  or  any  other  sum 
provided  the  buyers  will  admit  that  tho  circumstances 
of  tJie  caae  are  more  or  less  unusual  and  warniiit  the 
increase  asked  for.  The  company  aays  Ibe  circum- 
stances are  not  rjuite  regular.  The  demand  is  not 
great,  is  not  gonoral,  not  concentrated,  and  thuis  the 
expenses  of  installing  over  a  large  area  for  a  scattered 
etiftiMe  are  larger  than  would  ordinarily  be  the  case — 
hence  a  higher  price  may  justly  be  demanded  and  {md. 
The  Town  Council  decided  to  oppose  the  increase,  Why, 
wo  cannot  clearly  make  out.  The  majority  who  voted 
seemed  to  think  that  tho  elcctrie  light  would,  liko  tho 
rippling  brook,  go  on  for  ever,  whether  the  company  paid  a 
dividend  or  not.  A.II  the  provisional  orders  in  the  world 
cannot  control  the  price  of  a  commodity  which  one  pcraon 
hu  to  sell  and  another  wanta  to  buy.  Tho  proviiiiunal 
order  may  >ay  tho  maximum  price  per  unit  U  to  be  bd.,  or 
lOd.,  or  Is.,  or  nothing,  but  what  \a  the  value  of  it  I  If  the 
suppliers  can't  supply  at  8d.  and  can  supply  at  Is.,  and  if 
the  users  will  buy  at  Is.,  who  is  to  prevent  them  1  No  Act 
of  Parliament  can  do  so,  and  thue  we  fail  to  understand 
the  action  at  Eastbourne.  We  have  elsewhere  given  a 
pretty  fall  report  of  the  discuiwion  upon  the  sutijoct,  the 
moral  of  which  aaems  to  point  to  supply  companies  starting 
with  a  high  price  as  the  maximum,  educating  tho  pur- 
chaiiers,  however,  to  the  fact  that  tho  real  price  deiicnds 
□ot  on  the  amount  stated  in  tho  order,  but  upon  the  lines 
which  in  ordinary  business  decide  prices. 


CORRESPONDENCE. 

CHELMSFOnn, 

To  THK  KorroR  or  thk  ELTtcmiCAL  Enciuebb. 

Sir, — A  paragraph  ha»  recently  appeared  in  tbecotumnll 

of  the  daily  press  as  to  the  lighting  of  Chelmsford  by  elM- 

tricity  in  which  it  in  stated  that  this  is  "  the  first  town  in 

the  country  to  be  lighted  throughout  by  electricity." 

My  directors  would  bo  obUged  il  you  would  allow  me  to 
correct  this  statement     The  town  of  Weylnidgc  in  Surrey 
is  tiglited  by  us  throughout  by  eleotridty,  and  as  this  in- 
stallation was  started  on  March   1,  1890,  Weybridgo  caitj 
certainly  claim  nrttceduiicc  over  Oheinusford.  T 

Nearly  the  whole  o(  Waterford  has  been  lighted  by  us 
for  nearly  three  years,  and  all  the  principal  strBflt«  of  Taun- 
ton (visitod  last  week  by  an  official  deputation  from  the 
City  of  London)  have  been  lighted  on  our  Thom.<)on-llous 
ton  system  for  more  than  thioo  years. — Yours,  etc., 

W.  M,vaTiND.iLK,  secretary. 
The  Lain({,  Wharton,  tnd  Down  Coustniction  Syndicate, 
S^A,  New  Bond-streot,  W.,  April  18,  I8S0. 


ELECTRIC  LIGHTING  PROJECTS  IN  FRANKFORT. 

(C":''.ifiO'i  fn-r„  pagf  313.) 
SiCHiEs  OF  Tests  No.  9. 

^ubmoHc  j4j^aralu.i  /or  IVithdrawing  and  Itutrliii^ 
AnemalingCurrmt  Tmiuformas. 

Tbe  autoraatin  ajiparatus  eervcd  firo  transformers,  which 
Qtierg^0i]  tho  tamp  txtttcry  of  200  32'C.p.  Umpa.  It  eAected 


aecompaiiied  by  &ny  sparking  or  "dan<rin^"of  the  app>- 
nliu.  Moreorar,  no  tlickeriat;  ol  tlte  light  wm  noticoa  on 
the  fluctuation  in  the  pressure  at  thn  mnment  when  the 
change  was  made.  Tho  nltinuite  reaiilLs  were  that  the 
automatic  iiiiertirtg  and  withdrawmf^  apparatus  vrorkod  in 
an  ndcDirubic  manner  without  the  production  of  sparln,  and 
that  it  would  answer  all  practical  reijilirementi. 
Serien  of  Tests  Nos.  II  and  12. 
Tll4»e  tCBta  woro  made  imdor  varying  conditions  witli  a 


1  4  "t'  6  7 


sTmiiltxnemisly  the  inserting  and  withdrawing  of  the  bigh- 
tetisiun  li.OOO-volt  current  and  the  low-presauro  t05-vo!t 
current.  One  lisosfomier  remained  coiuUnlly  inserted. 
On  the  liffhtiiig  of  the  Lamps  the  automatic  apparatus 
switched  the  tratisformerg  in  onb  after  another,  until  all 


WinWjia 


5  h.p.  (ran?.  nJtornating  current  motor,  worked  throuj^li 
traniformcra  by  a  100  to  105  volt  converted  iow-preiunire 
current.  The  motor  was  of  the  foar-polo  type,  and  raa  at 
1,235  revolutions  when  the  alteruations  of  the  primary 
machino  were  4,940  per  minute.     It  was  proyided  with  an 


»no  iVjt|) 


mo  Wam 


eu! 


tjnvliKiiiuiug  Cnrr*. 

of  tliem  were  in  circuiL  \Vlien  the  Kmps  wore  cstineuished 
tbeapparaius  swiuhed  the  tratuformers  out,  until  all  but  the 
OM  mentioned  wore  out  of  circuit. 

For  a  delinite  number  of  transformers  with  a  fiiod  limit 
of  demand,  the  aildition  or  withdrawal  of  one  lamp  ( =  100 
wattfl)  was  sufficient  to  cause  the  automaUc  apmratus  to 
throw  in  or  cut  out  of  circuit  one  transformer.  The  work- 
ing of  the  ajjpai-atua  was  completely  safe,  and  waa  not 


JO  ]J  40 

a«i«orT«8UNo.  14. 


*»  Siconcs 


automatic  friction  coui)Iin5,  which,  aa  soon  as  the  load 
exceeJud  the  penoisRible  limita,  became  loose,  so  that  the 
motor  could  continue  to  niii,  but  witliout  beinKsyncUronoue 
with  the  primary  machine.  The  motor  was  Ruujed  with  a 
Helios  dynamo,  and  the  recovered  energy  was  measured  in 
a  similar  manner  to  that  adopted  in  previous  tests. 
The  followin;;  are  a  few  of  the  results : 

In  test  tU  the  meau  of  three  rune  showed  that  the 
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»Mi^y  put  Di  the  motor  was  3,785  watts,  or  5-)5  b.p. 
TImii,  acconling  to  the  repott,  out  of  5'I5  h.[).  put  in  tne 
motor,  3'i  b.p.  nrere  rucowrcd,  Gtiowiug  oji  electriu&l  effi- 
ciency of  66  jwr  cwit.  The  next  aeries  gave  an  efficiency 
of  73  per  cent.  The  highest  effidency  obuinad  was  T9  [ler 
cent,  and  the  uvenigB  of  37  tests  give  7ih  per  cciiL  lu 
the  twelfth  oenM  of  test*  the  load  was  BuSucnly  thrown 
on  and  iuereased.  In  test  Xo.  12a,  an  electrical  etficiency 
wae  obtained  of  72  per  oeiiL  I'fae  next  twl  gave  an  elec- 
trical efficiency  of  80  per  cent.,  this  being  the  highest 
effieieucy  obtained.  The  acoom()anying  diagram  repreaeuta 
graphiculy  the  efficiency  of  this  motor. 

Skrigs  of  Tbsts  No.  13. 

These  te>t«  were  made  with  a  ^  h.pL  Ganx  alternating- 
current  motor  in  order  to  determine  the  production  of 
sparks  and  uUo  to  ascertain  what  eiTcicl  the  urraugcment  of 
the  brushes  h^  upon  the  automatic  ruuniog  Tho  prcxiuc- 
lion  of  sparks  was  very  inaignificaut. 

SBMira  OF  Tests  No.  14. 

In  these  teats  with  the  5  b.|).  Guu  alternate  motor 
it  waH  found  that  this  motor  in  certain  ponitions  aUo 
tun  by  itself  about  one-fifth  of  a  revolution.  The  T«:.fistance 
on  the  wattmeter  was  1,360  ohms,  und  one  degiuc  corro- 
suoiided  to  00267  x  l,3&0a 36  watts.  The  following  table 
shows  tho  number  of  seconds  iieceeaar^'  before  the  motor 
tMcame  synohronoiu  with  the  primary  m^hine  : 


THE  C.  tt  C.  MOTOR  BLOWERS. 
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At  tills  secoji-l   til 

■  ■vnolirojioua  tuo  coinuienood, 

UMt  aft«T  that  th«  change  to  soTmai  exdting. 

Farllur  ranning  gave : 

synch  ran  0111  rait. 

1          U           1          98 

1.160 

In  the  jiccompaaying  curve  is  represented  ths  cotirae  of 
the  motor  until  it  ran  uonually. 

SfiiRiBS  or  Tksts  Na  15. 
The  commiMinnflra  conducted  these  teats  partly  in  ordor 
toascertiiu  the  applicubilily  of  motors  to  atreet  railway 
working,  and  partly  to  detormiiio  the  power  reriuired  to 
■tart  a  car,  and  also  that  required  on  curves  and  inclines. 
The  trials  were  made  on  the  Frankfort-Offenbach  electric 
railway  with  a  car  placed  at  the  disposal  of  the  commis- 
sioners by  the  manuer.  The  current  was  led  to  the  motor 
by  an  overhead  conductor.  The  readings  on  the  Tolt  and 
ammeter  were  taken  every  five  aeconcis.  The  motor  and 
car  when  empty  weighed  four  tons,  and  the  extra  empty  car 
used  in  some  di  the  tests  weighed  two  tons,  Oti  the  st-trtin^ 
of  the  car  the  consumption  of  current  rose  to  ahout  80  to  1 00 
amperes.  This  quickly  fell,  and  after  five  seconds  amounted 
to  50  to  60  amperes,  and  after  10  secoitda  to  30  to  40 
unporcs.  Then,  on  tho  cor  assuming  iia  nonoal  conrso, 
the  energy  rcipiired  was  16  to  21)  amporos,  tho  mean 
pressure  throughout  being  280  volt«.  Thus  the  quantity 
of  current  rcquii'ed  on  starting  the  car  was  from  five  to  si* 
timoa  greater  th.in  the  nornLiramount.  On  an  incline  of 
one  in  3.'t  the  energy  conaiimed  ro*e  to  5S  to  60  amperes, 
but  on  passing  round  curves  no  increase  in  tho  consumption 
took  place,  aa  on  entering  the  curve  thequantity  of  current 
wai  twuced  in  ordor  to  diminish  the  speed. 


Rivals. — The  Commercial  Ciaa  Company  held  its  half> 
yearly  meeting  of  shareholders  on  the  3rd  initt.,  when  divi- 
dends of  13Jt  ])er  cent,  and  lOJ  per  cent  uer  annum  were 
decUred.  The  chairman  in  hin  rejKirt  sain  they  had  abso- 
lutely nothing  to  fear  from  electricity  :  their  moat  potent 
enemy  was  cheap  oil. 


Within  the  lost  few  years  [irovision  for  proper  veotila' 
tion  has  become  a  retiuirement  in  the  designing  and  con- 
structing of  public  and  pri^itte  buildings.  Tho  walls  are 
traversed  by  air  shafts  and  flues  so  that  the  kitchens, 
boiler-rooms,  ami  the  |mru  of  thu  building  where  but  a  few 
yean  ago  the  discomfort  of  heat  and  bod  air  was  looked 
npon  as  an  unavoidable  fact  and  accepted  as  such,  Are  now 
rendered  habitable  and  cool  by  the  employment  of  exhaust 
fans  and  blowcn. 

Ventilation  aa  applied  to  ahipa  has  been  more  carefully 
studied  than  in  any  other  of  it«  forms.  The  gatleyn,  passage 
ways,  boiler-roomt,  and  other  portiooi  of  the  ships  con- 
stantly occupied  by  the  crews,  arc  e.<ipccially  in  need  of 
good  ventilation,  but  they  ore  often  pUced  in  porta  of  the 
veasol  lout  aceoeiible  to  the  shafting  and  belting  from  tht 
engines,  so  that  in  many  cases  it  i»  impossible  to  use  venti- 
lating fans  because  of  the  difficulty  of  transmitting  the 
power  to  drive  them.  A  groat  many  ships,  especially  in  the 
passenger  service  and  almost  all  men-of-war,  are  lighted 
throughont  hy  electricity.  This  provides  the  means  of 
attaining  a  proper  system  of  ventilation  and  one  that  can 
be  applied  with  equal  oasc  toanypartoFaTossoL  An  electric 
blower  can  he  put  anywhere, as  the  wiie  carrying  to  it  the  cur- 
rent which  furnishc*  the  motive  power  can  be  introdoced  into 


one  place  as  easily  as  into  another,  and  this  application  of  the 
electric  current  provides  at  once  a  raoet  convenient  a«d  in 
aomo  cases  the  ODly  moans  of  thoroughly  renovating  and 
purifying  tho  air.  The  orillco  of  discharge  in  a  blower  Is 
smaller  in  proportion  to  the  amount  of  air  passing  through 
than  that  ot  any  other  machine  for  u'eating  a  forced  draught 
of  air,  and  this  B{)ecia)ty  racommeiids  it  for  ships  and  in 
places  where  the  discharged  current  of  air  has  to  be  carried 
a  distance  in  pipes,  aa  the  pipes  required  are  small  and  no 
8[>ecial  provision  need  be  made  beforehand  to  allow  space 
for  them.  Any  blower  such  as  would  he  onlinarily 
requii-cd  for  this  parpoeQ  would  bo  small  and  not 
ohtnisive  to  the  eye,  and  hung  on  the  ceiling  it  would  be 
out  of  tho  way.  Bv  a  small  pipe  the  discharged  air  could 
he  carried  to  tho  deck  or  any  convenient  point  without 
taking  room  that  might  bo  needed  for  other  purposes. 

A  No.  0  hlower  would  take  about  aa  much  eurrent  as  is 
used  by  foiu-  incandMe«nt  lamps,  while  even  a  No.  7 
blower  will  discharge  4,810  cubic  foot  of  air  (Wr  minute  on 
the  current  of  -10  Umpa 

The  illustration  i»  mode  from  the  photograph  of  one  of 
the  C.  &  C-  motors  and  blowers  placed  ou  the  U.B.  cruiser 
"  Baltimore."  It  is  type  No.  4  and  diKhargos  l,43Jj  cubic 
feet  of  air  per  minute.  Fastened  to  the  ceiling  of  the 
dynamo-room  it  (.ompletely  changes  the  air  of  the  room 
once  every  two  minutes,  discharging  it  at  a  distant  point 
through  a  email  pipe.  The  nuehiuo  is  so  compact  that  it 
takes  up  no  space  that  could  be  used  for  anything  else,  and 


dooa  its  work  eo  noiseleitsly  th-it  a  person  standing  near 
cannot  tetl  without  tho  cloeoet.  obeen'ation  whethor  it  ii 
niiining  oi*  not. 

Th«  tiMQ  with  which  these  blowers  can  be  set  up  and 
connected  to  the  d^riiiaios,  without  requiring  any  ehaftitig, 
bolting,  or  othor  contrivance  e:[cept  the  small  nrire,  has 
already  brought  them  to  the  attoittion  of  ship  builders. 
For  exhaust  ventilation  electric  blowers  cannot  be  aurpaeeed. 

The  following  table  gives  tiecejumry  information  reLit.ing 
to  this  combination : 
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SHIP  LIGHTING. 

The  following  circular  has  been  addressed  h^  the  Seore- 
tary  of  Lloyd's  to  thoso  interested  in  the  electnc  lighting  of 
vessels : 

"Sir, — The  attention  of  the  eommittee  of  this  society 
has  been  drawn  to  the  eircumstttnce  that  in  voasola  lighted 
with  electricity  fires  have  occurred  through  defects  in 
fittings,  or  in  tlie  insulation  of  the  wires. 

"  &a  such  accidenU  are  of  groat  importance  to  all  con- 
cerned in  the  aafety  of  vessels,  the  committee  are  very 
ile$tirou8  of  obtaining  the  fullest  and  best  information  pos- 
sible reepectinj;  the  use  of  the  electric  light  for  lightinK 
vessels. 

"  1  am  directed,  therefore,  to  address  you  on  the  Hubjcct, 
and  to  intimat«  that  the  committee  will  feel  much  obliged 
to  you  for  any  remarks  and  BUggootioiis  with  which  you 
may  kindly  favour  them  with  regard  both  to  methodn  of 
inslatlatian,  and  also  to  the  most  aatiafactory  means  of 
maintaining  the  iiistiUtion  of  vrircs  and  fittings  unimpiirod, 
BO  as  to  oliininat*  aa  far  as  p-acticable  the  risk  of  fire  which 
at  present  appears  to  attena  the  use  of  the  electric  light. 
"  I  am.  Sir, 

"  Your  obedient  servant, 

"B.  WAYSiOuxn,  Secretary." 

We  give  below  a  specimen  of  the  replies  uont  to  the 
above  circular : 

"Dear  Sir,— The  Electric  Lighting  of  Ships.— 
The  subject  of  the  circular  has  great  interest  for  us, 
aa  also  for  probably  moat  other  London  electric  lighting 
companies. 

"  In  our  opinion,  the  chief  cause  of  tho  6res  you  refer 
to  is  the  exceedingly  bad  work  that  ia,  aa  a  rule,  put  into 
ships'  inatailationK,  and  the  bad  quality  of  the  wires  usod 
for  conveying  the  current  over  the  vessels.  For  a  long 
time  paat  the  Loudon  firms  interasted  in  this  class  of 
work  have  almost  ceased  to  tender  for  ahip  work,  owing 
to  the  absurdly  low  prices  paid  for  it,  and  which  would 
not,  were  the  work  of  a  proper  character,  in  many 
oaeos  p:iy  for  tho  value  of  tho  materials  used,  withoui 
any  conHideration  of  the  amount  to  be  spent  in  the 
work  of  installing  ;  these  tirms  being  osod,  owine  to  the 
strict  rej^ulutioiiB  iosistoci  on  by  tho  >-arioua  insurance  conv 
innies,  to  oxocuting  work  of  a  ver}'  high  chanicter  alono, 
and  knowing  as  they  do  from  experience  thut  safety  wilh 
electric  lighting  can  only  be  obuincid  when  tho  work  is  thus 
excellent,  they  do  not  cure  to  associato  themselves  with 
work  of  a  character  that  will  lead  to  accidents  and  thus 
injurctheirrcputatign.  The wiedomuf  the rej^ilAtiousof these 
lire  insurance  comiuTtiti?  i.sanip]y  proved  by  ihe  abeolut4:  im- 
mnnity  from  aocidenta  that  has  Guuti  onjuyod  by  thoso  usini; 
electric  light  on  land  when  their  installations  have  been 
carried  out  under  the  supervision  of  these  conipaniea.  It 
must  not  be  forgotten  in  this  connection  that  the  currents 
used  for  the  distribution  of  electricity  from  central  stations 
uD  land  are  of  a  much  mora  dangerous  character  than  those 


used  for  ship  lighting,  aod  that  therefore  the  accidents  on 
land  should  be  greater  in  number  thanoatbesea,  the  other 
conditions  being  equal. 

"  Unhappily,  the  builders  and  owners  of  shim  are  qait« 
ignorant,  as  a  rulo,  of  chc  classes  of  electrical  work,  and 
almost  invariAbly  accept  the  lowest  tender,  with  the  result 
menttonod  in  your  circular.  As  an  example  of  this,  the 
writer,  when  on  a  voyage  to  tho  States  on  the  "  Umbria," 
one  of  the  finest  Atlantic  litiera  atloaC,  witnessed  a  small 
fire  caused  hy  the  electric  lighting.  We  can  safely  say 
that  work  of  the  kind  on  this  stuamor  would  not  be  cairidd 
out  by  a  third-rate  tirm  in  London. ;  it  w«s  as  bad  as  could 
be. 

"  Another  source  of  accidents  on  board  ship  is  the  UMof 
the  hull  of  the  ship  as  a  return  wire.  This  at  once  halvee 
the  security  of  the  inatatlation,  as  if  one  branch  of  the  otJier 
wire  comes  into  contact  with  the  hull  of  the  ahip  an  acci- 
dent at  once  occun,  whereas  had  two  wiros  been  used  the 
fir«t  coiiUct  would  ma.ka  no  dilTerence.  The  mtiet  stringent 
rule  enforced  in  land  installations  is  that  the  eurth  should 
form  no  part  of  tho  circuit,  and  it  is  dilFiciilt,  ui  know  why 
this  rule,  if  it  is  important  on  land,  should  not  be  thought 
so  on  ships,  where,  owing  to  the  continual  presence  of  damp, 
the  chances  of  a  short  circuit  arc  so  much  Incre^tsed. 

*■  In  our  opinion,  the  proper  course  to  pursue  to  place  sea 
instalUtions  on  the  same  footing  as  Und  installations,  and 
thus  making  Lham  as  safe,  ts  : 

"  I.  To  ineiiit  on  the  work  and  the  matonal  being  of  the 
heat  poiuihie  chai-acter.  To  ensure  i.hi»  n  systom  of  inspec- 
tion, like  that  of  the  firo  insurance  companies,  should  be 
instituttxl  under  a  pro[ierly-<|nalifio<l  head,  and  vessels 
should  be  required  to  be  certificated  before  acceptance  as 
safe. 

"2.  Tho 'single- wire'  systom  of  installing  the  electric 
tight  should  be  absolutely  abolished,  and  a  double-wire 
system  without  any  'earth  connection*  bo  insisted  on  in 
all  cases. 

"If  we  can  give  you  any  further  information  on  the  sub- 
ject we  shtll  bo  happy  so  to  do." 


PHENOMENA    OF    ALTERNATING   CaBRENT 
INDUCTION.' 

BY  PROF,    ELtMU  THOMSON. 

AboTit  three  years  Ago  I  h^d  tho  p1ofi!;uro  of  brinring  to 
the  attention  nf  the  American  Insbitubo  of  Eloctjicaf  &ci- 
neers  at  its  anniml  meeting,  certain  phenomena  of  the 
repulsive  action  between  conductors  such  as  eoils  of  wire 
travoraod  by  alternating  electric  ciurente.  It  was  then 
noted  that  if  such  a  cnrrent  be  sent  tbroogha  circuit  wound 
as  a  coil,  and  either  provided  with  an  iron  core,  or  not  so 
provided,  and  permittorl  to  induce  in  another  coil  or  circuit 
a  current  under  conrlitinna  which  allowed  a  tag  or  displace- 
ment of  phnjie  of  the  lattor  from  its  theoretical  position,  a 
ropuUivo  effort  would  tie  exerted,  tending  to  remove  ono 
coil  from  proximity  with  the  other,  or  to  deflect  one  of 
them  to  a  position  such  that  the  plane  of  thocoih  would  be 
at  right  angles  one  to  the  other. 

Many  moditicationfi  of  the  urningcmunte  of  tho  coils  wero 
described  and  apparatus  bau«d  upon  the  principle  of  induc- 
tive repulaion,  ^  I  calle  I  it,  were  touched  upon.  I  need 
not  now  enlarge  upon  these  matters.  It  may  suffice  to  say 
that  currtjrit  indicators  and  ]>oteiitial  indicators  or  volt- 
meters hnve  been  constructed  embodying  the  principle  aa 
applied  to  the  quantitative  measiu'ement  of  alternating 
currents.  Arc  lamps  have  been  made  in  which  the  regiiht- 
tion  of  the  carbons  bus  bei^n  effectoil  by  the  repulsive  action 
of  a  coil  traversed  by  the  cunont  fad  to  the  lamp,  or  bv  a 
derived  ciureiit  around  the  arc,  acting  on  a  closed  Imnn  or 
circuit  movable  with  tho  rogtilating and  feeding  frame  of  tho 
lamj).  Various  forms  of  altemating-curront  motors  have 
been  miuie  in  which  the  revolving  portion  is  cnraitoaofl  of 
coils  arranged  to  bo  closed  u|K>n  themselves,  and  induotivoly 
nctod  upon  by  the  currents  in  whnt  niiy  be  cnllod  the  field 
nr  inducing  coils  connoctod  with  the  alternating  current 
source.     The  principle  has  been  a]>plied  in  other  apparatus, 

*  Abstract  era  leoturn  ilvlinnMl  btforo  tba  Atiiariosn  tnstitulao^ 
Klcolricsl  RtiRinPors  at  Co'iiraliin  Callage,  April  3, 1890. 


suob  M  regulating  mech&Qinn  for  oltenitUng  curronts  and 
In  electric  meters. 

It  U  !»]>  purpose  this  evening  to  bring  before  the  intti- 
tube  some  cxfwritnciita]  appantos  showinK  the  action  of 
iiidiictiYe  reptibiion  in  tome  of  iU  phase*,  following  this  by 
ft  biief  account  of  a  number  of  otber effect* •omewhat allied 
to  it,  vitfa  oxpenmontot  domonstrationB  of  the  same.  Some 
of  these  ex{)erimenLs  were  to  be  fteen  at  the  Pane  Exjtosi' 
tion  of  last  year  in  connection  with  my  exhibit  there,  ami 
others  of  thoni  are  more  rocont  still,  vrhllc  Htill  others  hav« 
never  been  shown  at  all  in  public.  The  field  ui  a  fruitful 
one,  Rnd  tb«re  is  not  time  to  touch  Uj-ton  other  than  the 
more  striking  and  perhape  intcrotting  phiuesof  the  actions 
exhibited,  vrbtcli  are  susceptible  of  mftdification  to  a  great 
extent  by  change*  in  proportion  and  atrangetneiit  of 
apparatus. 

I  Riay  horu  rovert  to  one  cxporimonb,  which  ia  almost  a 
repetition  of  one  1  made  about  five  years  n^  If  a  copper 
disc  or  clo«ed  coil  be  balanced  in  front  of  anotlier  coil  and 
parallel  thereto,  it  will  be  noticed  thut  on  passing  a  current 
into  the  second  coil  the  disc  or  closed  coil  will  be  repelled 
slightly,  and  if  the  current  be  ofterwai-da  shuntod  or  cut  oD* 
there  will  be  a  slight  attraction.  By  opening  and  clofti[i£ 
the  shunt  so  as  to  put  the  current  successively  on  a,n(l  on 
the  coil,  there  will  oe  alternate  repulsions  and  attractions 
exhibited.  Let  the  cturent,  hotverer,  be  so  mt  on  and  off 
very  quickly,  and  the  attmctive  effect  will  become  leas 
than  the  repulsive  effect,  and  the  disc  or  closed  coil  will  be 
driven  away  or  bodily  repelled.  Replace,  now,  the  inter- 
mittent current  by  an  alternating  current^  which  reverses 
many  times  per  second,  and  the  repulsive  effect  alone  is 
noticed,  provided  that  the  disc  or  closed  coil  is  of  sufficient 
mass  and  oonduclivity  to  allow  currents  of  high  scH-induc 
tion  to  be  set  up  in  it,  whereby  such  disc  or  coil  or  current 
in  it  may,  as  it  were,  exert  a  controlling  influence  upon  the 
magnetic  field  in  immediate  proximity  to  it^ 
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The  amount  of  this  repulsive  effect  may,  under  favoumible 
eirciunatanees,  become  so  grent  ax  to  give  with  moderate- 
current  densitiee  a  vary  considerable  pressure  or  force. 

I  have  selected  some  iiarticul&r  instances  of  this  action 
for  our  oxpenmonts,  as  it  will  be  under«to;>d  that  time  is 
too  short  to  ehow  many  variations  of  the  effect  aa  found  in 
numerous  experimental  trials. 

Placing  a  copper  ring  over  a  coil  which  has  been  wound 
upon  an  iron  core,  and  passing  an  alternating  current 
through  the  coil,  gives  so  much  repulsive  effect  that  the 
ring  is  thrown  forcibly  away  and  up  into  the  air  (Fig.  I). 
Or,  again,  the  ring  may  be  a'upportea  for  a  moment  in  free 
air,  though  its  condition  is  one  of  unstable  eipiilibrium. 
Further,  we  may  arrangea  string  or  thread  to  so  guide  the 
ring  that  it  cannot  move  laterally  though  froo  to  fall  to 
wards  the  alternating- current  coil  (Fig.  2).  It  is  in  this 
case  supported  in  the  magnetic  field  of  the  coil  and  awav 
from  it.  It  takes  a  position  of  balance  between  the  repul- 
sive effect  and  its  own  weight,  which,  are  opposed  forces. 
Aa  a  curious  vuniition,  another  c«p|>er  ring  (Pig.  S)  may 
be  added  under  the  former,  to  which  it  seems  to  be  attracted 
u  though  magnetised,  after  which  both  rings  are  supporteil 
as  one.  The  explanation  is  very  simpla  The  currents 
induced  in  both  rings  are  in  the  same  direction  at  any 
iitstant  and  produce  attraction.  Tlio  bearitig  of  tbia  will 
be  seen  in  later  experiments  where  rotary  actions  are 
prodaead. 

Copper  plates  are  but  imperfect  discs  and  aet  as  closed 
cojls.  Aluminium  ringn,  baring  much  lee*  weight  than 
coppur,  might  at  first  be  expected  to  be  more  readily  my*- 
ported,  but  it  must  be  remembered  that  the  conductivity  (jf 
aluminium  is  much  less  than  tbat  of  copper,  and  hence  that 
since  the  effect  depends  on  current  induced  aud  retardation 


of  phaio  or  lag  of  such  current,  copper  is  the  bettor  on 
account  of  ita  high  conductivity. 

By  attaching  the  closed  ring  or  coil  to  a  balance  beam 
(FiV.3),  wo  are  able  to  measure  the  amount  of  force  exerted 
with  different  currents,  and  the  diffeient  materials  or  con- 
structions, 

Such  mcaauromonts  show  vtxy  decidedly  that  the  repul- 
sive effort  depends  on  the  strength  of  the  current  in  the 
inducing  coil,  and  in  the  ring  or  closed  coil,  and  on  the  rela- 
tion of  the  position  of  the  waves  of  induced  current  in  the 
closed  coil  or  ring  with  those  of  the  inducing  coil.  The 
effects  are,  properly  considered,  magnetic  repulsive  effects 
of  the  opposing  fields  o(  the  inducodand  inducing  curreate 
relatively. 

When  the  closed  coil  'or  disc  is  mounted  so  that  it  can 
only  turn  on  an  axis  in  its  plane  then  the  repulsion  resolves 
it;»elf  into  a  deSecLioa  of  itA  nlnne  U>  a  position  at  right 
angles  to  the  plans  of  the  inducing  coil,  or,  more  strictly, 
to  oacallelism  with  the  direction  ofthe  magnetic  linea  set 
up  ny  such  inducing  coil.  The  effect  of  the  control  exhibited 
by  sucb  a  closeil  ciraiit  of  good  cunrlucting  power  over  the 
magnetic  field  of  the  inducing  coil,  is  seen  by  interposing  such 
closed  circuits  between  the  inducing  coil  ami  another  coil 
actingas  a  secondary  and  feeding  an  incaudeaceiit  lamp  (Fig. 
4).  The  light  of  the  lamp  is  cut  down  and  extinguish^ 
thereby,  as  the  alternating  field  ia  now  almost  completely 
shielded  from  the  secomlary.  The  coil  feediog  the  lump 
undergoes  a  slight  repulsion.  This  is  easily  exhibited  by 
placing  in  a  glass  jar  with  water  a  lamp  and  coil,  the  lamp 
wires  being  connected  with  the  coil  terminals,  and  so  loan- 
ing it  that  it  just  sinks  to  the  bottom  of  the  jar.  Placing 
this  above  the  inducing  coil  so  oe  to  bring  it  into  the  alter- 
nating magnetic  Hold  is  attended  not  only  with  the  lighting 
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of  the  lamp  under  water,  but  there  is  noticed  a  repuiei 
or  floating  of  the  tamp  to  a  certain  point  (Fig.  5),  at  whi 
its  tendency  to  xink  just  balances  the  repulsion  exerted. 
So  long  aa  the  lamp  remains  so  suspended  in  the  water  ita 
brilliancy  is  constant,  notwithstanding  that  the  strength  of 
the  inducing  current  be  raised  or  lowered  considerably. 
It  is,  of  course,  unnooessaiy  to  use  water  to  balance  the 
lamp  coil ;  a  beam  and  counterpoise  weight  will  sufKca 
(Fig.  5a). 

In  utilising  the  repulsive  action  for  obtaining  movement 
from  alternating  currents,  the  closed  coil  or  oirouit  may  bo 
mounted  in  various  ways. 

A  convenient  form  is  one  in  which  a  bent  core  of  iron 
wire  or  platen  which  may  be  a  ring  ia  wound  over  with  in- 
sulated wire  at  a  portion  only  of  ita  surface.  A  closed 
band  or  secondary  is  pivotally  mounted,  so  as  to  paaa  over 
the  curved  core,  and  also  over  the  wire  covered  portion  if 
moved  around  the  pivot  by  a  suitable  carrier  (Fii;.  6).  A 
spring  or  weight  may  tenu  to  cause  the  closed  hand  to  poes 
over  the  wire-covered  portion  of  the  core.  Currents  sent 
in  the  wire  coil  produce  repulsion  and  movement  of  the 
closed  band  about  the  pivots  to  a  position  on  the  core 
removed  from  the  coil. 

This  apparatus,  and  some  of  ita  modificattODs,  is  a  valuabis 
reactive  ooil,  which  gives  a  smooth  variation,  and  benoe  b 
called  a  "  smoothly-aeting  reactive  coil,"  (or  it  enables  lu 
by  changing  the  relation  of  the  closed  band  or  aecoodary 
circuit  to  affect  the  inductive  re«isUnce,  as  it  may  bo 
termed,  or  the  imi>edance  of  the  ooil  wound  on  Uie  core,  the 
changes  being  made  by  swinging  the  closed  b&nd  on  it* 
pivoul  support  by  a  suitable  operating  handle.  It  so 
varies  the  effects  in  an  alternating  circuit  aa  to  repreeent 
those  of  variable  roeiatance  ic  a  continuou^cumot  circuit, 
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bab  it  doea  tlis  vithoiit  much  Iom  of  energy,  and  not  by 
steps,  bat  through  the  finest  gmdationR.  The  power  is 
groatJy  iner«A«od  hy  the  provision  of  n  movable  iron  arnu- 
bire  for  tlie  core,  centrally  placed  and  pivoted,  carrying  the 
dosed  leoondary  coil  upon  It. 

It  ift  easy  to  lOO  thit  by  pincing  on  a  Iiiminatod  armitture 
core  ft  BBries  of  coils  vhich  can  he  suibibly  ehnrt^ircuited 
by  a  commutator,  ami  placing  such  armaturei  betveen  poles 
01  alteniatjng  magnetic  polarity,  or,  better,  SWTOUnding 
cucb  armature  by  coils  for  producing  directly  in  it  an 
altunutlon  of  magnetic  itstos,  while  the  magnetic 
circuit  is  completed  by  an  outside  magnetic  circuit  of 
kminat«d  iron,  we  haro  obtiiiiied  a  rotary  motor  for  alter- 
nating currontA  which  may  be  termed  a  tranaformer-motor, 
aiuco  the  armature  currents  are  induced  and  not  obtained 
from  tbo  out«id«. 

But  by  properly  constmciiiig  such  a  machine,  it  is  not 
necwaary  to  have  a  commutator  if  we  are  content  to  sta.rt 
tb«  motor  initially  by  tome  meana,  for  we  may  close  the 
armatnre  coils  on  tlemaelvea,  pass  alternating  current 
throuf;h  the  field  coUt  so  aa  to  esiabltsh  un  alternatinf;  field 
in  which  the  armature  existe,  and  it  vntl  ba  found  tl^t  the 
mftchine  will  turn  in  tbo  direction  in  which  it  hua  been 
started  and  nin  up  to  a  speed  depending  on  the  construc- 
tion. 1  have  constructed  a  number  of  such  machinea,  some 
of  which  are  aolf-starting  without  a  commutator.  They 
are  made  self-starting  by  special  features  of  construction. 
WbethflT  they  can  bo  miulo  of  high  or  (air  efficiency  remains 
to  be  Mon.  Using  only  one  altematiti^  current  they  cun, 
of  coiime,  be  Ufiod  on  existjng  lines. 

There  itrc  a  niimiter  of  curious  effects  to  bo  described 
which  depend  on  a  ebifUng  or  propagation  of  magnetic  lines 
of  force. 

Many  of  these  elTecU  were  worked  oiit  conjointly  by  Mr. 
hi.  J.  Wightman  and  myself,  and  some  of  the  ways  of 
exhibiting  ihcm  are  due  to  the  skill  of  my  workmen  carry* 
iRg  on  the  construction  of  ai»paiatns. 
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The  principles  may  be  briefly  st&tdd  as  follows : 

1.  If  two  or  more  c1oae<l  ctrctiite  arc  8imiUrly  affected 
inductively  by  au  alternating  magnetic  field,  they  will 
attract  one  anothor  and  tend  to  move  into  ]uirallclism. 

2.  Iron  or  steel  maafica  placeil  in  an  alternating  magnetic 
field  give  rise  to  shifting  mngnetism,  or  linOH  of  force  iao\- 
iiig  IntenLlly,  ;ind  m.iy,  thercioro,  act  to  move  closed  circuits 
in  tho  piitb  of  such  ehiftint;  linos. 

3.  Cloaod  circuits  in  alternating  magnetic  fields,  or  fields 
of  varying  intansity,  give  rise  to  Bhiftin;;  magiaotism  or  lines 
of  force  moving  ktorully  to  their  direction,  and  may,  there- 
fore, act  to  move  othor  closed  circuit«  iu  tbo  path  of  such 
lines. 

4.  Iron  or  steel  maaeeB  may,  when  plaeed  in  an  altemat 
ing  magnetic  field,  interact  with  other  such  maasos,  or 
with  closed  electric  circuits,  so  as  to  produce  movement  of 
such  masses  or  circuits  relatively,  or  give  rise  to  tendencies 
to  »o  move,  the  effects  depending  on  continual  adaptations 
of  shiftinf;  niHgnetiMn  ana  retained  macnetism  relatively. 

The  ext]erimontal  domoiietration  of  tnosB  principltis  can 
be  cirriocl  out  with  very  simple  apparatus.  The  explana- 
tions of  the  actions  which  occur  in  accordance  with  Known 
priociplos  are  in  many  casos  very  evident,  and  is  otbersare 
arrived  at  with  a  little  study.  Nevertheless,  the  experiments 
illustrate,  in  a  marked  manner,  properties  of  matter  and 
peculiarities  of  mscnetae  action  which  will  probably  never 
be  fully  understood  unless  tho  nature  of  the  ether  and  its 
relations  to  what  no  call  matter  arc  discovered. 

We  will  return  to  the  case  of  the  ring  attracting  another 
ring  to  it.     Here  we  have  the  casi>  of  like  currents  in 

rillel  direction  i)roducing attruvtion.     Such  an  action  can 
made  continuous.     We  have  only  to  place  a  ring  or 
phkte  over  the  altemating-cmrent  coil  or  pole  of  its  core 


and  then  bring  a  copper  disc  froe  to  revolve  on  iMvots  into 

E roper  position  relatively  thereto.  This  can  best  be  done 
y  tracing  tho  ring  or  pUte  so  as  to  be  somewhat  to  one 
side  of  the  poU,^  so  as  to  shade  it  in  parv,  as  it  were,  while 
a  part  of  the  piTOted  disc  is  placed  under  it,  or  over  it,  iu 
front  of  the  iiltemating  field  pole  (Fig.  7).  The  disc  then 
revolrofl  from  the  unshaded  portion  of  tbo  pole  towards  tbo 
shaded  portion  where  the  dosed  ring  or  plate  is  placed. 

The  actions  arc  duo  to  lines  of  magnetic  force  at  «teh 
alternation  of  current  in  the  magnetising  ccnl  below  meet- 
ing a  retarding  influence  or  opposition  to  tbeir  develop- 
mont  over  that  part  of  the  pole  shaded  by  the  copper  ring 
or  plate  owing  to  currents  induce*)  therein.  The  copptt 
disc  is  the  seat  of  similar  currents,  but  chiefly  about  tnose 
portions  not  shaded  by  tho  ring  or  ]>kt«.  Owing  to  self- 
induction,  these  currents  in  ring  and  plate  tend  to  persist 
into  the  period  of  reversal  of  the  field.  This  gives  rise  to 
a  movement  of  those  itortions  of  the  diBc  where  current  ia 
flowing  into  i  position  directly  adjacent  to  the  ring  or  the 
currenta  flowing  in  it,  an  action  which  is  repeated  at  every 
alternation  and  results  in  a  revolution  of  the  disc.  While 
thii  explanation  i*  probubly  ihc  simplest  it  must  be  borne 
ill  mind  that  it  is  but  an  expression  of  a  set  of  magnetic 
actions  or  changes  in  the  magnetic  lield  ;  such  magnetic 
field  being  the  re^iiltantof  the  changing  force  of  the  original 
alternating  inducing  field  and  of  the  magnetic  effects  ol  the 
currents  set  up  in  s  ring  or  plate  and  the  disc,  both  ol 
which  latter  have  a  retarding  action  due  to  self-induction  of 
tho  currootfl  in  them. 

It,  now,  two  discs  ba  used  instead  of  one  (Pig.  &),  it  will 
be  found  that  they  may  each  shade  a  portion  of  the  pole, 
and  that  the  discs,  if  made  to  ovorbp,  will  both  revolve  in 
opposite  directions  relatively. 

An  iron  disc  may  bo  substituted  for  one  ol  the  discs 
above  and  used  with  the  fUed  plate  or  ring  below  it,  and 
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10  be  caused  to  revolve,  and  its  position  can  be  changed  m 
that  it  is  in  a  plane  vertical  to  the  plane  of  tho  plate  or 
ring  (Fig.  d).  Al.'i.o,  it  may  be  similarly  used  in  relaticHi  to 
the  rovoUing  copper  disc  In  fact,  the  positions  of  two 
copper  discs  pivotod  so  as  to  be  rcvolYable,  or  of  u  copper 
and  iron  disc,  may  be  greatly  varied  and  efTocte  of  rotation 
obtained. 

If  we  vary  the  experiment  by  placing  a  closed  coil  around 
n  p:irt  of  an  iron  core  upon  which  is  also  wouiid  a  coil  which 
can  be  put  into  an  al  tempting -current  circuit  the  eSecbs 
oblainaMe  are  similar  to  tho40  described  above — that  is,  the 
sUucturu  becomca  ciipiible  of  levuUiitg  copper  or  iron  discs 
held  near  it.  The  direction  ol  revolution  is  such  as  to 
indicate  a  propagation  of  ma^notism  or  maznetic  polarity 
at  a  retarded  rate  through  that  imrtion  of  the  iron  core 
covered  by  the  closed  coil.  In  this  respect  a  bar  of  iron 
unlaminitted,  or  not  dividofl,  is  tbo  s.tme  as  a  eoro  sur- 
rounded by  a  closed  coil,  for  it  is  also  capable  of  caunog 
the  rotation  of  the  disc*,  when  iiurh  a  bar  is  abutted  to  a 
lamirttttod  core  alternatively  mnf;neti»ad,  or  when  such  a 
bar  is  flurrnundcd  u.t  )).-krt  of  ile  length  only  by  the  roag- 
notiHing  coil.  A  liar  of  stcol  snbstitutod  fur  the  iron,  even 
if  wail  laminated,  is  able  to  chiuo  brisk  rotationi  of  the 
copper  or  iron  discs, 

\Vith  hnrdonod  steel  tho  action  is  the  more  marked,  a  file 
serving  for  the  experiment.  Here  the  "  hys  ereaia,"  or 
coercive  force,  or  magnetic  friction  retards  the  propagation 
of  the  magnetic  wave.  Hy  byin^;  a  lar;^  file  flatwise 
against  the  alternaUni;  magnet  pole  at  about  the  middle  of 
the  file  (Pig.  10)  two  diaca  of  copper  or  iron  may  be  kept 
revolving,  or  one  eii<jh  of  copjier  and  iron  held  over  those 
portions  of  the  file  projecting  from  the  polo  of  the  magnet 
over  which  it  is  laid  will  revolve.    The  iron  dtse  may  be 
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held  vertically,  and  the  copper  honsontallv  or  flatwise  to 
the  file. 

Cut  iron  bebareH  like  st«el,  thoiigli  more  feobly.  A  ring 
of  ca«t  LfDii,  haling  a.  clowd  coil  wound  on  one  part  (Fig 
11),  can  W  laid  on  the  polo  of  the  altomating  mafcnet  ooil, 
anil  it  will  rotate  an  iron  di«c  concentric  with  it  if  the 
placing  of  the  closed  coil  |»9rtion  of  the  ring  is  not  made  bo 
as  to  brin^  it  either  over  the  pole  or  diaraetricnlly  opposite 
that  point,  the  beat  efToct  beinj;  obtained  when  it  is  alocg- 
sida  of  the  pole. 

(To  be  amtintud.) 
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Hi.  W.  B.  Croft  wu  clMtod  ■  nitinbar  of  the  Mcisty, 

Prot  Rttskw  daurib«d  tlia  r«iulu  of  "  Bam.*  Koeant  tUfn^tSo 

Work"  luiilertaken  by  hinijelf  md  I*rof.  Tlnir]Hj  iu  r'lniim'Uiui  with 
their  iiiaK"*!''^  Uirrey  uf  iLb  United  Kin|i>I"<"'  '<>  ■  lofr  r«u] 
berutw  ttic  Bo)r«l  f^uniscy  lut  year  thay  hife  ihoirn  tliat  tlic  Untied 
Kkiuduui  D>u  h*  dividwl  iuto  iwrca  or  eight  diatiual  dutri>ota,  in  c-ich 
ol  wliii^h  k  lourwef  diaCntbiocc  wems  t«  ezut.  The  prabiibla  ceiiM 
of  tbeiie  itiituibuiOM  the  aiithora  b*tinva  to  lia  the  prVMoc*  of  "  ia>g- 
uetic  rock*."  If  this  b»  inic,  an  intlm«ta  cODnAClion  Hionld  eciat 
lietWMii  thn  nugnttio  eUtntnu  of  s  dutrict  lad  ita  gcologioal  uttUQ 
tan.  II  a  mtRnotic  ta««t  b«  tuppoitd  to  oibt  below  ttieHurr&ce,  tli«u 
one  Hould  eip«ct  tlit  Tfriical  force  ta  he  ^o^'^^  ibovo  t.Uat  nitu, 
wlitlal  the  UoriuiiiiUl  libliiibaiiufu  Yrnuld  Uu<l  tiiwiLnlk  the  ti^ua,  aoil 
woulil  liUfer  iu  ilirei-'liiiii  mi  its  uiiiKuih.'  sUf*.  Wilh  «  view  ta  tenling 
uior«  r^lljr  tban  hBretafun.'  Iht  iiij^-iittii]  coiwtitatioti  dI  t)ic  diitricte 
mbov«  iof«rr»'l  t£i  Lb«  work  {_th*  ruuJti  ot  wliidi  Piof.  Huskcr 
DOW  dcicrlbed,  wan  undirUkari.  Two  tut  iliitrloti  vara  iwUctAil 
[ll  »)iit'li  uiiuiHivli.i  olMiirvftliuas  viiira  takeu  ;  oiin  (if  tliMw  i* 
■itual«<l  cm  llie  want  coasc  of  Acutland,  4n<l  itin  other  liii)>rM:p«  ]»rtJI 
of  LiniMluabiro  uid  Voiknhitii,  Tlio  ^rat  ol  thiue  dUtriob hu  chown 
i«r  bro  naama  :  Fii»t,  btcaiitc  it  a  vcrv  distubedi  tad  OVlBg  to  thu 
TMt  Wiiett  of  bauk  wniili)  ba  a  >|M!ciiiry  dilli«i)lt  0&*>  aad,  MOondly, 
boMUM  it  ii  Dcor  Ihn  Itoidnrt  of  their  snrvcy,  and  i»  thus  ptrtioul«riy 
ojHMi  to  HUHpicion  that  llie  cabitlaU!.!  i-alues  of  tbe  elemenU  may  be 
inacoorai*.  B/  th?  aid  of  magnetic  mafa  Prot  Ruckei  ebow«d  ihat  a 
Miitre  ofdiilnrbaucc  tiiiiD  lo  iho  wMt  of  looa  and  tocith  uf  Karra. 
Both  Ihtt  rertical  force  aud  Ibe  liorlioiitAl  diHtutbincM  imltcaU  Ihn 
■ama  Moltioit,  and  ktaM  f*vuLii  the  bypotli«sii.  la  tlm  Liucjlu«liin» 
aitd  Vorkaliire  divtrlet,  rat«a'liuj;  Irom  Thv  Wub  to  Appldiy,  tbcra 
u  a  ngton  tn  whieb  the  honiutital  diittirbaQcsi  alou;-  the  oa«t  riJo 
land  tttwardj  tbawaal,  whilit  aluog  tha  wait  Kid«  tiiny  ara  ou  the 
wliule  dirvctnl  uatlarly.  This  [hiiiiIj  to  il  ridfia  uf  niagnulie  malarial 
kloug  tlie  iiiiildle  of  th»  regluii.  aud  frotn  niuitiercmii  oiwcrratioiu 
thr  approximate  p<>i)tinn  of  Uio  Mgo  titin  hai  Iran  dnUtminoil  over 
a  IcnKth  a{  160  tnil«j.  la  LiiicolasTiin:  the  ridge  follow*  clofwly  tlic 
line  <if  W(i.ld»,  whilit  *t  the  Kettlewdl  emi  il  isMirMtcd  towards  tlii> 
Cnmlisrlaiid  lake  iliatrinL  Plae«s  of  tnaKimam  vertical  forci  occur 
near  Uarkol  Wei^htoa  and  HarroRatd.  Tlio  obnon-ais  wiir«  diroctisl 
to  Markat  WeiKltUm  b;  frof.  Jud-l  u  being  sit»atml  nliero  tbe  liuab 
•ttata  thine  ont,  Harrogate  itaiids  ou  the  sunimit  of  an  anticIiuaL 
Thobotthet  luchplacMdf  inaxiiimm  vurtieal  Ciinw  oiJiit  where.  acwrJ' 
ing  toli7[K)tbv«ia.  tlioy  ivuuld  Ifi  rinccted,  teftill  to  cuullrui  tho  itup- 
mritioii,  aud  tliut  to  dvmouatrate  lliat  aver]rdew  c«iiii«oLiou  cxint* 
Wt«*«n  thfl  magnetie  elei^neiitx  and  th#  gMlagi<ul  stmetiire  of  a 
coantiy.  Tbia  !■  ftirther  waDnneil  by  ibe  obumtion  tliat  iu  Lin- 
colusbire  tbe  Uu»cjf  duturbaiiM  follotn  doaely  the  Hue  of  Ibe  Wuldn, 
and  tbatfroin  Market  Weifflitou  it  gwAses  ac^ium  liiu  {lUiu  of  York  lu 
the  miJlalnun  (-ril  ntid  liiiioBt-Jiie,  wliich  are  the  oldoat  rijoks  in 
tb«  aeif(lib<^urhood.    Ur-  WUppIo  «»id  he  bad  lictcaed  with  ret^  Krctt 

eleatun.- to  th«  iin^t  inWreitinK  dcliili  and  renal Ij  givt-ii  by  Prof. 
lUeker.  Kavar  t^hiibnawlo'.if^  hu)  a  mkffaotio  lu-TTiy  boeu  con 
dueled  wi'h  saci\  minutaiiru  ancl  sivuracy.  Ttie  older  «urvey>  relate  I 
ahieHy  to  dat'lination,  whiUt  thn  dMterniiiiatioHN  of  inbtnuily  wrr* 
in«de  in  a  Tory  primitiva  iray,  [In  !i>ok«ii  fo^rvaJ^^  with  ajnt  iBTow*! 
for  other  inijiortAiit  r«»ult«  which  hr  fi^lc  nure  would  follow  Irom  th(i 
admirabLa  aucrey  of  Trufi.  ltiii-k{i[  mid  Thciiw.  A  luoat  cordial  voU 
of  Uiaiilu  waa  aciruidod  to  Prof,  Riii:k»r  Im  Ida  inoit  Lutarrtlitig  and 
rjlnalilt  coinmiiniraCioD. 

Hr.  T.  H.  BlaJiMMr.  buu.  aacialary,  ruad  a  I>a|>ei  uu  "  A  tht«rj 
•r  Pamuutent  MaanctUm,"  by  U.  OhMOKIi.  Tlie  author  stsKd 
that  icon  eiutt  iu  twi  diiUoct  phyai'iial  atatea — one  aoft,  or  "a  iron," 
and  ibe  other  hard,  or  •' ^  traits"  The  /S  variety  U  aon-nuguatio, 
and  ll  fermcd  durinj^  htatinig,  hanUuinj;,  or  by  aleetrolyaii,  whiUt 
tliB  MfL  or  a  nioililicalion  i«  ]>rodiKH'd  liy  lang  aiiuua!in|{.  In  a  I'iuee 
of  (tenl  th*  antliir  ciinniilnn  thr  ;i  moEerii^e)  to  form  a  rtf(id  frimn. 
wurk  in  which  tht  n  itiolrcnlpa  tircoiur  inuilorked  under  the  inHuRnc 
ol  BUfpietidait  force,  aud  on  chc  dngiri  of  inierlocking  the  prrmaneal 
aitMSBMinB  daptads.  tlva  j(fa{ibic*l  ui«lb<jd  it  \»  fLtQwn  that  tbcpor- 
nianeot  nugQatitui  ihouid  Iw  a  luaniuuui  wb»t>  Lh*  two  varittiM  ai>i 
praacnt  in  equal  i^cantitiea.  If  tha  propO'rtioTiit  of  carbon  and  nian;;a 
neaa  in  tha  alaal  are  conaidarable,  Uien  noarly  all  tbe  iron  MoltiiBfi 
Tariaty,  and  tbe  atael  b  naarly  uon-niaguntie.  lu  hardeuiug  a  piaae 
of  ORunaiy  aUel,  the  autCace  Uyera  being  CMilad  uioat  r^iidly  aoutalo 
mora  fl  malaeolea  than  ihs  iaterior ;  avaeo  for  a  oertaln  il^ta  •! 
kantBaaa  (whan  the  outar  layerabaTa  luor*  a  uoUcolaa  thaafI«Bas)a 
landoaUd  maipiet  will  b«  a  bettor  iMmiaBanC  magDat  Ihaii  a  solid 
ana.  but  for  a  much  greater  litfiwt  of  liardDaM  tha  revvfw  may  ba  thu 
oaaa.     Mr.  SwIalMtraa  aaked  IT  tbe  theory  wunld  acoouat  foi  the  In- 


piwuw  of  itii{iictic4i  which  ooours  «h«n  the  circuit  ol  a  pnnnanent 
msgnift  La  aloa«d.  Most  thaoriea  founded  on  the  oriontation  of 
particlm  by  t]i«  luagiiBtiiiiiiK  forua  ««etiiiKt  ilefwitivo  in  Ibia 
respect.  Sooie  liitie  ago  be  had  auggcstrtl  that  tho  porinea. 
blhty  uf  iron  abould  bo  U«tnl  by  first  magnctitlug  it  unv 
way,  aod  th«D  at  right  angU*  to  th«  tiiNt  directiuu  ;  rvuciilly  be  had 
b«en  lulonned  tliatno  incrcue  of  pArmfHthiUty  wm  ob««{v«d  ivlim  the 
etptfrinieut  wan  performed,  ftof.  Porvy  uid  ho  had  inbJeoUd  ir«n 
lu  uiagiirtiiaLiiiti  in  riiir  ilirri-unri,  and  fouud  tbe  permeability  for 
tnial]  lorcaa  in  a  ilirwtion  at  rightanglet  much  tuialtar  than  hn  had 
aaticipatad  :  the  dnl  iiiagn<^iiBing  forc«  waa  kept  conitaut  when  tha 
amall  porrondicular  one  waa  a^j^liM.  Hr.  Swlaboroft  thought  that  for 
nich  amall  ji^rjHriiliotilai'  fonuw  tha  pcruivability  should  1>o  aoarly  in- 
G,Qtta.  Ha  slai)  lAi.l  l)it>r«  •vvmi.-d  to  Ijo  ■  sort  of  aogolar  IiyilviL'si)  in 
iron,  for  if  nlni>«e  rucninjj  sniijiture'  wui  turiisdalowly  round  hy  IistiI  it 
would  come  ba«k  two  or  thr«a  degree*  wtmii  left  froe.  Tha  Praaldaat 
remarked  that  an  far  a^  he  ouuld  lee  U.  Oaraosd's  thaory  doaa  act 
aoeouiit  for  tha  great  inAuenoc  wliich  a  mull  perotniagi  of  ttio^lan 
ha«  ou  the  uagiietia  prqirrty  of  atael,  aad  all  thtoriM  wht(^h  failed  in 
this  usrttciilu'  mti.it  ntcociarily  be  iniporfecl.  Hr.  Bl«k«aley  puiiii«d 
ont  t lint  the  ordinary  hyit4r«sia  anrioa  ahowod  that  a  aiuall  aupor- 
iropoaed  II  mgiiB tilling  forcn.  in  a  dirKtioo  dJtTerflDt  from  tbe  primarr 
one,  2>roiluoi!d  only  ■  small  chang*  in  the  inductioo,  and  banoe  would 


give  a  tniLll  perueabllity. 
Figurtj) 


.  ,_  _ __.      For  exacople,  th*  iuoKmoDl,  H'  H,  (aee 

caiuea  au  increaae.  R  P,  In   tbe  loduction,  wliiUt  an  eijual 
deerariicut,  H'  H,  proiliicea  only  a  change,  P. 


EASTBOURNE. 


THE  BLECTBIC  LIGHT  gUKSTlON. 

At  (be  tail  uiMtiug  of  lh»  Town  Cauuinl  a  matter  iru[>orUat  to  uuMt 
lupply  uotiipaiiiuji  wan  diieuued. 

A  I'tiet  Wat  read  frtim  tbe  Board  of  Trade  forwardtiiR  copy  of  a 
letter  reocired  from  the  Kutlwiime  Blertrio  Light  C<niii|i&iLy'a  agonta 
ia  auiiport  of  th«  company 'a  ipplieatign  for  a  proviaioiial  ordtr,  and 
poiutiDg -out  tLal  the  maximum  chargo  in  tbe  inodrl  form  of  order 
pri;.|>Atcd  by  the  lioiLrd  ofTrada  iru  ^.  per  i^nit.  The  Hnard  atatld 
thivy  did  not  iiro]«!sn  mallow  a  highw  prico  unlpflu  ajiaaiBl  oinuta- 
Htanc>?a  eKieti>l  to  jiiatify  It,  and  they  aakodfor  th*  obaorvationxof  tho 
Uoruoration  at  as  oariy  a  date  a*  poaalble. 

Too  letter  from  the  comiiaov'i  agoatj  aet  forth  varloui  reaaoiu  whr 
■  charge  of  lOd.  pet  unit  should  be  aaauliouud.  The  coTUpauy  had,  it 
waaatat«d,  laid  out  botweeu  £26,000  aud  JC^.OOO  to  mgiua  warkj,  ia 
the  laying  on  of  aina  milea  of  maini,  and  utber  piir]:i»tM  incidt'Dial  to 
tha  aupp^ing  of  oleotrialty  is  Eastbourne.  Tha  rliarge  now  mid«  waa 
la.  peMiait.  At  that  priij«  tlo  piufil  had  been  luudp.  The  iiua  of 
elcotridty  would  be  lajuliiied  to  thons  lud  the  housaj  uf  uoalUiy  reai- 
deuta^  whtdi  wort  generally  detaiihed  and  tharefute  iitvolvod  a  largo 
amount  of  "  niaina^."  In  aiking  for  lOd.  the  cooipnuy  were  anting 
on  no  BtiooubttiTe  theory,  but  ware  thoroughly  <KiiiTin(^«d  that  if  a 
lov-er  eharge  were  iniutad  on  It  waa  Impoaaible  tn  pat  forth  an]*  proa- 
|ract  uf  obtaining  a  divi'UiiJ,  lo  14  to  Induce  capitAllata  to  put  money 
intu  the  bitaiiiffii.  .Attacttuu  wai  called  U>  tbe  fact  thiLt  tha  Curpura- 
tiuR  of  Butbotirno  bad  auonteil  to  the  application  aud  to  ■  cbaiue  of 
lOil,  being  inrbidiid  iu  tba  order,  and  a  boiic  waa  etpreiucd  that  the 
lioard  olTiaiie  would  allow  thai  fiKUra  to  atand,  particularly  aa  tha 
local  authority  hut  [lowur  of  apg-cal  everv  aevui  yean.  The  compauy 
claimed  during  the  ImI  iiigbl  yean  to  fiara  acted  aa  the  pioueen  of 
•lautriiT-  lighliTtf;  in  Kiiglntid- 

Th>.>  ii>ror  :  Wlinc  will  you  do  with  thiioointnitiiicAtion  i  J 

The  DopntyMKiror  (who  ii  chairman  of  tha  Ekctric  Light  Cont- 
pauy] :  I  may  be  alloired  to  aar  that  8d.  ia  a  aum  at  which  the  elco- 
irio  UgUt  ooidd  not  be  8ui>pli«d.     TboL't-foi-e,  if  &-1.  ia  Giod  by  the 
Bnard  of  Tra^l^  tb>i  Electric  Light  Company  will  ba  nhligul  to  abut  up  ■ 
their  worka  and  poll  np  on  the  dnor,  "No  further  anpply."  I 

Hr.  Bomowood  :  \vhal.  aa  a  Cor|>onttiou.  hai«  w«  do  with  tha 
matter  !  We  have  l1i«  ekcti  ic  light  an  tbe  piarade,  but  ai  a  Corpora- 
liou  thia  qucatiuu  ol  irUat  ttiC  geiierat  uhar^e  nUould  bo  dota  not  Mem 
lo  Iwlong  to  un  at  all.  It  ia  for  the  public  to  say  whoUiei  they  will 
par  8d.,  tOd.,  or  li.  tvkeu  tho  charge  ia  mode. 

The  H»f«T  :  There  U  a  form  to  go  tkroiigli  tiith  regard  to  thMtj 

SroTuional  onlan,  and  the  Board  01  Trade  hare  polntad  out  tbe  eoa.  [ 
itiou  on  which  Ihey  will  laiiclioa  ■  higher  prioo  Uiaa  a[i|«an  in  the 
moilol  order, 

Hr.  WaUla  i  I  would  ■iiggcat  that  InMiiiuch  a*  the  CorpunUion 
h«v^o  DO  (xpeiienco  M  to  thF>  in  an  11  fat.'!  11  re  of  elfrctricity  tbe  aiiaaor 
ahould  begivtc  by  the  Electric  Light  Company.  It  soaisa  to  aw  an 
eitraoHinary  piece  of  legialation  on  tb«  part  of  the  Board  of  Trade  to 
iaaiuan  o^rdaroflhat  oharact«r.  I  apprahand  a  nnmborof  pnividonal 
ordaia  have  bean  granted  at  anulk  blglur  ralaa  ;  and  is  it  tbe  intau- 
Uoo  of  the  Board  of  Trade  to  wlth&W  their  aauotion  and  leiiuire 
(heea  Dompaolea  to  supply  at  an  unremuneratlite  pric«  '.  We  nare 
hoard  fiuiu  lEr.  BoaUon  that  the  liKbt  cannot  be  mauufoctuieii  it  81I, 
If  the  Oor|H>rati^ii  decide  to  i^fri  an  auiwer,  we  should  tint  ubtam 
iiifonuatiou  of  a  pra«tioal  oharaoter,  baaed  ou  «xpenenc«,  aud  that 
cannot  be  got  batter  than  by  conauldog  tho  diroctora  a(  tha  Klaotrta 
Li|ht  CoEDpaaj. 
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Tha  M«y«* ;  Do  yon  mslce  i>  propMltfon  U>  tb«,t  tlFeet  I 
Ur.  WaUtei  I  ooly  Attin  t»  ww«Ad  on  lituM  thftt  ahoiild  h±t* 
mnm  Atgneot  v<ian»ttJU!j.  Tbo  Ko»nl  ofTiade  nik^My  "Yon  iihaU 
onLr  clwm  U.'  But  thnj- hsv*  no  right  to  rai^uira  •  oomptny  la 
wane  kt  ft  low.  They  mky  bo  voll-inforiiuitt,  but  ir  tboy  mnt  mtoi- 
inktioii  as  (r  Mrticvlftr  cmm  tli*y  ahould  obtAin  it  tnm  thoM  who  tn 
mixed  up  wica  tbo  oodoptd.  W«,  h  ■  Council,  «ro  not  la  •  poaitioa 
to^vs  it  tb«m.  A«  Mr.  HoRiBVrooi)  r«i»aiko(l,  it  ii  a  tnmtCor  loi 
fnvato  Tuidfnti  uDd  tr»itH|>Mi>l««thfr  to  take  th«  lifjlil  or  lot  it 
ftlMia,  and  aa  regirdB  tb«  dtrpontion  it  in  lirxiply  a  matter  or  liuhtinx 
tho  paradM  or  not.  Ttie  mfmbota  of  the  CouDcil  will  lifibt  tlie 
paraJn  ii  beat  rniiu  the  town.  I  fod  also  that  ir  a  dwuilou  m  bo  ba 
given  :',  aliouM  nal  be  f-ivoii  offliaiiiL 

Tliv  Uajoir :  Tlicj  rc<|uirc,  you  km,  an  c«rljr  rej>ly.  I  ahoiiLJ  like 
to  point  out  (h»t  tho  <|n«otioti  tbay  uk  ia  avoiT  aunploono  to  annrcT. 
The  Dttxiinum  pno«  In  the  ino4«l  lam  of  order  it  ad.  por  unit,  and 
tboy  do  not  prapoto  to  allow  a  liif;h«r  tinliuu  igioaiiit  riroinnstanma 
niat  in  any  panicnlar  cue  which  would  juntiTy  an  inartiawil  price. 
It  hi  for  tn  to  drciil*  it  tlvtc  «rti  tny  spoeial  droDiiMlaaces  in  our  can 
which  yom\A  jiiHify  a  tuion  aUivA  '.hat  in  tha  model  Torni  ofordat. 
Mr.  Bvamrood  :  What  right  hare  i*«  to  ftx  the  prioa  f 
Tbo  Kkjrar  :  W«  aro  tha  poopla  to  oay  irony  iptcial  oirouUMtancea 

OIlBt. 

The  Dovaty-Kayor  :  Thv  comjuiny  will  not  supply  <1bc trinity  at 
IsM  thiu)  lOil  Th«iy  could  not  do  it  trith  any  obanoe  of  otk  Mciuii 
a  inofit ;  auit  it  6d.  la  bied  we  ihall  rtfuw  Co  talu  tlia  unlnr,  aiid  xlian 
]{o  oa  chargiag,  aa  before,  what  we  can  ntt 

Kr.  Saoartt :  Tbe  BoatU  of  Trade  luiow  luuro  about  it  ihan  wr 
do,  aiiO  <re  &bouM  l-o  by  tbu  priiM  tli«y  tix.  Wa  uu<t  look  after  tho 
onixiJo  pubiio  a  little.  1  hhall  propoee  we  tuxnpt  the  Iluitnl  tit 
Trule'a  reeooamenilation  of  8il. 

Tlie  Dapnty-BIaLyer :  Thcu  I  may  lay  we  tball  uot  aooopc  the  pro- 
vimonal  <.nlor  of  th»  Bnanl  of  Tntte. 

Mr.  WontiAiB  :  1  will  seoiirnt  Mr.  Hctiiictt'e  luolion.  Nolwitb- 
staudiug  what  Iiaa  fallen  ttom  ^r.  bouHoa,  1  do  not  doubt  tii«t  elec- 
trioty  will  go  od.  Wo  *hall  not  ataad  attU ;  ind  1  fail  to  aeo  aur 
r«a<i»ii  wbatOTCf  why  lua*tboamo  ahould  pay  mora  for  oleotrloilj  than 
other  towps.  Tbere  MMini  in  mn  so  doiiLt  tho  Board  of  Trade  bavu 
baMd  tliat  prioa  on  gpod  Krounda,  mul  1,  for  ani>,  eeo  uo  reawu  why 
w»  at  a  Council  thoiiUI  rccoininctid  a  higher  prioo  [hau  tJiat  p(o[io<ini 
by  ihe  lk«rii  of  Traiio. 

Hx.  Tomklaeoa:  1  think  tbu  Ictui  froni  the  coiuiiany'a  a^tit*  to 
tbe  Bi»nl  of  Trade  gtrM  mdio  very  good  rtasooa  why  t!io  urice  vbottld 
exeefd  8(1.  I  da  not  wiah  to  favoar  any  partioultr  party,  Lnt  it  must 
be  admlttad  the  electric  li|[lit  haa  bean  of  rtmI  beueQt  to  thn  loirn. 
In  a  ainftll  place  like  Kailbourue  the  electrtit  lif^bt  cannot  bo  HiippHed 
oil  tlie  aaioe  temia  m  iii  iarfter  towtie.  and  ttia  ciinnitiy  have  mated 
tliKl  it  La  lm|>a!ulblu  to  xtxe^t  tlie  pricn  of  the  Dnanf  of  Ttxtr.  That 
beius  tbo  case,  1  think  tbo  Coiporatiou  ouKbt  to  euppoTt  the  ooiiiuauy 
ID  tbcir  eBTorte  to  obtain  a  fair  pti«c,  >g  ai  to  make  tho  olootric  ligtit 
remuneratfre. 

Tho  Dspoty-lCaTM  :  Wo  haro  mxAt  no  pmHt  even  at  lOd. 

Tho  Hbto'  •  Vou  w  the  price  Rhould  U  tiiKhir  ;  but  too  forget  in 
thieletler  it  iadiatinotjj  poin tad  out  thai  thaeleoiric  light  l«  in tecidLii 
to  bo  fumlihed  to  ahopa  which  have  iDorDhandiiiF  that  luey  he  daniaKfil 
by  gai,  and  to  tbo  htmeoa  of  wedtby  raaidoata,  whioU  art  oliicrlly 
dotaehod.  If,  tharafore,  tbe  oODifwoy  laid  themeelree  out  to  tuppty 
the  ton  at  lano,  it  vronid  make  Eutbotime  a  larpr  tova  than  n  ii 
at  prilMit.  BO  uras  they  are  coDcemed,  a&d  they  eould  do  it  at  a 
oliMMrpriae. 

lb.  Temklnaoa:  Tbey  my  they  cannuL  mipply  it  at  a  Ir.wnrnto. 

Tbe  MkjMff  :  On  aecouut  of  the  mtrir^tcd  lui-ply  which,  acvonling 
to  thrir  letter,  ia  to  uilend  only  to  alioiH  and  th«  Iioukm  oI  woaltby 

Hr,  MArtm;  II  the  proiniiocil  order  liied  thu  niaximum  rU  Qd.. 
we  ini^bl  allow  the  coniiiauy  Co  charf^  a  little  mure  Tor  a  tiine,  and 
miglit  pin  tlietn  ilown  if  we  fonnd  tbey  were  making  more  than  they 
oa^t  to. 

Mr.  Crvok :  When  wo  ijbtd  oar  auration  to  tbu  proriaionftl  order 
U  WM  on  tiio  iinderaUDdiiiK  tho  limit  ahould  not  be  lixod  al  8d,,  eud 
weebonld  etultify  oiiiw<l*«»  now  if  w«  did  not  <M>nlinuo  to  8Upf>ort 
tbod*ro»»d  of  the  (■«in[«iiy.  I  think  iTifl  orimjwny  «liow  Ihen;  »re 
noeptional  eir<nimBtanoe«  wht«h  would  warrant  ati  increased  price  \>et 
unit,  and  my  own  optuion  in  th<i  Ctir|>i>ratioii  should  ooDtlnue  to  mip- 
part  thv  coni|4tuv.  aa  In  the  {lent. 

Till.-  MkTor  :  it  would  b«  luoie  like  atultifyiug  onraelra  not  U  (pve 
tha  ."iiii:!*!  icaBoui  if  thfy  ciiat. 

Mr  Crook  -.  Thi'  lctu>r  of  tho  M>rDtiaQy'«  aseute  givee  the  epooial 
MaHoiis,  ati'!  if  tho  Oorporatiou  ean  eoe  their  way  to  eadorte  thoae  tboy 
■huulU  duaa 

Ilia  M*y«r  ;  Do  you  move  an  amouilnioiit  t 

Mr.  Crook  :  A»  it  would  be  a  direct  negative  I  thought  that 
nnneoriwnrj. 

Tho  Meiyar  :  The  motion  ts  "  Ttiat  an  anawor  be  teat  itating  that 
the  Corporation  >ot  uo  reaioo  to  complain  of  the  priot  propped  to 
be  ehargnd,  ai  tixnl  by  tbe  Itoip]  of  Trailo  in  their  nadol  provialonal 
ohJflt.  '■ 

Mr.  Twwaar :  What  are  the  Eleotrixi  Light  Oompaoy  reoeitlog 
nowT 

Tlio  Dvpnly  H«y»r  :  Is.  i>er  unit  up  to  a  cerlain  amonnl,  and  8d. 
aad4d  aflerwardn.  It  is  a  eliding  Male,  and  a  ayttem  which  haa 
DervT  been  found  to  pay. 

Thi"  rote  waa  then  attempted  to  b«  tak«n,  but  after  tbe  i)u«ttioD 
"  for  "  tho  motion  hul  been  put. 

Mr.  TowBor  eaked  wbeiher  meinbcn  iutenated  in  eilhBT  the  Gaa 
■ir  Klrcirir-  I.iftht  Companiiui  were  nntiUed  to  vote. 

The  MKj«r ;  It  ii  not  ray  biinneni  to  prevent  them  voting,  but 
they  do  :io  At  thoir  own  risk,  and  it  tagenenallyoaneidcred  tobebotter 
th*y  -Vii>i'M  ttot  do  »q. 

Kr-BvuMKti  ibo"  I  "ui  out uf  «tder, 


Mr.  MltabaU  :  You  are  a  »a  man  {laagbtar}. 

Tbe  M&yAT  ;  I  cuinot  any  Hr,  Bennett  1<  out  ol  order.     I  Ban  only 

my  !io  »u[i?il  at  las  uwu  liik. 

Mr.  MltclMll :  I  rue  to  order.  Can  a  propoHiliom  Uf,-ally  be 
acrupttnl  troni  Mr.  llcnnetti  acelng  he  in  n  anarebolder  in  tlte  Gaa 
Company  ' 

Kr.  Wonbetm  :  I'ecbape  tbe  Town  Clerk  will  onlightea  ua. 

The  Mkyoe>  :  I  wu  diatinctly  told  Uat  tiois  1  could  not  objei/t  to 
take  it.  birt  it  wae  for  MrtiM  mtemetad  to  take  aetion  againU  any 
gentleman  vniing  who  bad  no  lc<^  aiitliority  ao  to  do. 

Mr,  Bcnnott :  1  will  withdraw  iny  piopoeal  of  the  (notioD. 

Lcavi.  fiji  niicli  wilhilrawal  harlug  beien  gtven  by  the  CoiincS, 

Mr.  WealiaiB  aald  he  would  taove  llie  unotion  atandlng  In  Mr. 
Bpuuett'a  uauiu. 

Mr,  Ford  sevouded. 

Ua  a  divl*ioti  I'ight  voted  for  the  motion  and  lis  aeabat  For : 
tht  Mayor,  Mr.  J.  Kudd,  Mr.  Mitchell.  Mr.  Martin,  Mr.  Pearee,  Ur. 
Wenliam,  Mr.  Ford,  and  Mr.  Adaroa.  AnliMt ;  Mi.  Wallia,  Blr. 
Hoiituwooi!,  Mr.  Piiciack.  Mr.  Burt,  Mr.  Crock,  and  Mr.  Hnrat.  The 
mnLinTi  ni.i  iliRrtlaic  oartied. 

Mr,  Eoay;  1  riee  to  anoint  of  order.  The  Council  having  patted 
■  roiiDlutiaa  io  ravouroftoe  electric  light  prorinonal  ordef , embody- 
inff  tliB  price  enggeated  by  tbe  company,  that  cannot  bo  roHanded 
without  dne  notice.  Wo  have  aotuall j  votod  tor  that  whkh  ■  m^rity 
now  Beck  to  Mt  airitle. 

Tbo  KBTor  :  I  beg  to  submit  I  do  not  think  wo  art*  at  all  out  of 
oidor.  VTe  aio  snewrringa  letter  fr^m  the  Board  of  Trade,  who  point 
out  that8J.  la  tbo  maximum  iu  tlicir  model  form,  and  wlio  aftk  lu  If 
thorn  it  any  roaaolt  why  the  Kleotrio  Light  Company  of  Eastbourne 
shonl'i  charge  mora.  Weiay.  "  No,"  We  do  not  rtaciud  any  reaolu- 
tion  we  have  carried  pnvlously. 

Kr.WnUls:  lanbniit,  with  all  defemice.  it  ie  abaolutely  eetting 
ftai<)e  the  deciiioti  arrived  at  when  the  quetttion  afelecitTbaty  wwidi)- 
ctiaaed.  I  do  not  think  you  have  girvii  the  inRmhcr.i  a  fair  opportu- 
nity of  Boquaintiuj;  thumeelvw  with  tbo  facte  in  tho  matter.  Lcttera 
have  been  written  to  the  Oenndl  bearing  oti  tbo  moat  important  quee- 
tlon  of  the  flectrie  light  In  tbia  town,  and  wo  are  told  the  life  tut  liaath 
of  il  may  depend  on  the  auawer  ;  yot,  erithout  an  v  time  for  roHee- 
tion,  an  amwor  in  at  onno  ^ven  of  ■  nature  which  ie  seriandy 
prrjiidirrial  to  the  company.  If  the  electric  light  ia  not  to  IM 
[^untiiiiicil  in  Baatboumo,  I  believe  thfira  will  bo  a  falling  off 
in  tho  prosperity  of  the  town.  These  teltort  havq  b«en  eent 
to  the  Ooniicil  wilhont  any  tingle  rnembor  being  awar*  of 
what  waa  going  to  takn  place,  and  by  praoipitating  it  in  ttua  mannat 
yon  have  not  gtvon  the  inembera  an  opportunity  of  oomiug  berc  UnI 
exrirening  (heir  opinions. 

The  Mayoc- :  I  don't  think  It  ia  exactly  fair  to  lay  I  have  aol 
dune  ku. 

Mr.  WftlUa :  I  duii't  mean  yen  pervoually. 

Tho  MATOr  ;  Tho  letter  i»  here  atiil  mainben  of  tho  Couaoil  have 
voted.  Any  objection  to  Ita  being  now  oonaidered  thoutd  have  been 
made  wh«n  the  letter  waa  dntt  read.  Aa  a  matter  of  fact,  tho  Council 
bad  to  come  t«  a  dooiiiou  to-duy,  becauao  tbu  Hoard  of  Tmle  ask  for 
an  irumediale  anawor. 

Jtr.  WnlUs :  They  aak  for  an  Inreetigstioii  and  as  oiprearion  of 
opiiiivn. 

Mr.  WemluuB:  The  letter  does  not  mention  tha  word  "iavoeti- 
gation." 

Mr.  WnlUa :  It  nonvny*  it  by  implintiion.  It  ocrtaliily  a.«ke  ua  to 
exEirrm  an  opinion,  and  I  «houhl  liku  poople  to  think  about  thing* 
herore  thry  rcntiirc  their  opinion,  otherwise  the  opinion  eannot  be 
said  to  he  worth  much. 

Tbo  matter  theu  dropped. 


COMPANIES'  MEETINGS. 


EASTERN  EXTENSION  TELEORAPH. 

The  thirty-thi:<i  ^uiiuial  luccLuitj  ^f  the  Eualeru  Estmiaion,  Anntra- 
laaian,  and  China  Telegraph  Company  wan  held  on  WednonJay  ftt 
Wini-hejit.-r  Housn. 

Sir  Jotin  Pender,  in  moving  the  adoptbu  of  tbe  rcjort,  alated 
that  the  Km**  f.'ceipt«.  inoIndiugOoverninsiit  auhddiee,  hail  aiiiountad 
lo  £264,103,  «K»inai  £2)8,854  (or  the  corrc>|K)tidin);  hall-year  of  1880. 
Tim  wurkictt  cx]"iriat-s  had  auiuuntcd  l.i  £73,499,  li-jiTini;  a  lialaneo  of 
£190,601,  ^uiii  v.'hii:li  waa  dcduvkd  income  tax,  intoioat  on  dcboB' 
tures,  and  eontribntioaa  to  M^kiDs  funds.  This  loft  £144,7fi6 
as  the  net  nroHt  lor  the  hali-ye^r,  wbiuh,  with  £86^^36 
faroDKht  forward,  allowed  an  availablu  balanco  of  £170,994.     It  waa 

istiaraoiory,    he   tbouglit,    that  one   qnartorly  interim  dividend  «f        - 

1^  per  i^ent.  had  been  paid  for  th«  Ijalf-ycai.  and  it  waa  now  pro])oaed  ^^H 
by  the  Dircotom  to  distribute  anotiiei  of  liko  amount,  making,  with  ^^M 
tfio  int^ritii  dividends  paid  for  the  tint  half-year,  a  total  dirJdeaid  of  ^^^ 
6  per  cent,  it  was  alee  propoeed  to  pay  a  bouua  of  4a.  a  shsre^ 
or  2  per  cent.,  making  ■  total  diatritintion  of  7  per  cent,  for 
Uie  year.  Tlie  balanon  of  £66,4911.  L2s.  3d.  had  been  carried  to 
the  roecrva  fund,  which,  after  being  credited  with  tha  intenat  OB 
inveatmenta  reooivod  dnriDg  tbo  halt-year  and  a  aiirplu*  protit  reaulU 
ing  from  a  oareful  revalustton  ol  tie  s)iarc  mble  mul  alon*  in  band, 
and  debited  with  £76,461  on  aooount  of  tbo  cost  ol  tbe  Waatom 
Auitralia  cable,  and  liitthi>r  i-artial  renewals  of  the  Hong  KMUp 
Saigonoabte,  now  stood  at  £710,113.  He  relerr«d  to  tha  sobaidy 
egraement  with  tbe  Oovemmeut  -if  the  Straits  StttlaoieBta  in  raapeet 
of  l^e  Halacca-^ingafiore.I'enanB  cabUw,  wbieh  ezpind  tal  Autoatt 
atatlnu  that  a  frrsli  arrangement  had  beau  enured  Into  for  ■  imwad 
■ubtddy  of  £400  i>er  aiiiium,  payaHtjt  for  an  addilioiwl  flva  years.  All 
Mieir   Mb)c*   wtro   in   got^  woikiug  oruer,  and  aa  there  had  bcM 
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iWDBidcrable  iDt«miptioD  in  tlifr  coitiniunlcalkii  betmen  Sydn«7  Anil 
N*w  ZmUaiI  tliey  Wl  (l«Hile>l  («  iliig^ilk-alf  tliat  \iat>.  Thin  cable  wan 
DOW  IwiDg  UU.  In  <icin«Mii«fiiw  nf  th«  fr^aiiiint  intfTniptian  «f  the 
If  MlrU' 1'ena.iig  lection  in  llic  asi^litiouihaovl  u(  th«  Niuuluir  lil>uil« 
tlie^  hid  klao  mkil«  a  Mntnict  Willi  tli»  Talr^rMih  (.'ouAiriicliun  unl 
Usintenanoe  GoiDEiaiiyfar  the  micwul  of 650  iiautlual  inileauf  tha  cable. 
Befamdj-  Lo  llie  i[iicKil.i(Jii  at  ruJuuvU  Uritt'  tin  uid  tliat  tho  iilon  that 
UluKTniiii  c'tiM  W  traiisiaittci]  fcum  £uKlai»I  to  Au^trilU  far  la.  per 
word  wu  antir^lv  <rrou#oiu.     Ttiv  dutancc    t^    L'ort  U&rwin    wa4 

I  ]i»ul7  12,000  nllai,  atn)  their  actual  nut  paymaitt  «ju  4s.  ICVi.  per 
word  bslon  tb«  Company  rwi'lvpil  an^thiiig.     ThnirfurM  hn  Telt   it 

'  hii  dutr  to  ihow  tlieiD  that  a  tariff  auoh  •»  that  siiggMUd  wu 

,  tmpoMifilu. 

Tho  tnodoo  yn»  Moendvd  by  Ifr.  '■  L  B«nta,  mnd  nnaaitiioiuly 
»doi>(«<l. 

RECTEB'S  TCLEOBAH  COHPANY. 

Th«  twvDty-iisth  <rnluaary  KOtx-Tal  uiMtiug  uf  the  sliartb«]dora  of 
JUotM'i  T«ll«Tam  Comnany ,  Lmit«),  wa.v  li»l<l  on  AViiixaday  at  th» 
•BiaM,  69,  W  J«WTV,  Idminl  tlie  Bight  Hoc.  Sit  Joha  C.  D.  Ilaf , 
[Ban..  K.O.B..  preiidinK- 

Tho  dMtnuw.  ia  mo* iug  the  aiio[>tlon  ortbatPiwrt(wliiulireuaui- 
tii«iidcd  a  iltviilcud  ikl  Lh«  rate  uf  61  per  oenL  jiet  anaiiiiO,  canitntu- 
Uleil  til*  ihamlioldcra  that  on  that,  the  twenty -firth,  anniroraarv 
&it«li>ig  of  thaCoTupuiiy,  the  Directura  had  to  ptesout  a  favaurable 
•tatnrnit  At  tl)«  lut  meeting  thry  hid  rather  poor  leault*  t«  show 
for  the  VMT  ISSS.  oivin;;  to  oauses  wtiich  were  then  inilicattJ.  The 
year  1889,  though  uut  duvoid  or  important  ei'iiuU  entailing 
ooiuld«mbla  ei|«uM,  liail  Iwen  ■  ooniparativly  i|iiint  ono  for 
IcIa^Bum.  Thtre  had  liccn  none  of  thoso  Littlo  wars  which 
diaioed  their  ooETen  without  deriring  extra  coDtributioai  from 
t^t■^  aubaoriWa.  The  quiet«r  state  or  political  aflaln  bad 
betn  aoeompaaied  by  great  pnxjxrity  in  nxxtt  oouatriM,  and 
lh«  Corawuiy**  r«v«niin  had  in  c<in««]nenM  b««n  iwolUn  by  eitra 
tuurct!)  □(  in(]-imi>.  In  a  bnnin^M  lilt«  [li«ira.  il  wu  alwayi  unwise  to 
diidoMi  thtir  liTairi  too  luioutelj  (oi  the  adrauu^    oi  active  com- 

tititoTs  whoQi  ihoy  had  to  laue  in  many  ijuart<ri.  and  the  Dicuutum 
a«W  that  the  kiiareholdeH  always  a^iprccialeiJ  ihvir  reiii^ouoe. 
Tho  Uoard  Tniwt  warn  lh>  sliarvhotdare  (hat  a  cb<ck  to  Indo 
meant  a  reiatriotioii  of  oenimeraial  tvletiratna  and  *iib«orifitioD*, 
vo  tbat  tk«  farourabla  flcuro*  tiivy  now  fiiibmitt«<l  mtuit  not  Ua 
caiuirli>r«<l  as  ontaide  iLe  iutlueriue  ot  Irwle  Qtiotuatioiia  lu  well 
u  political  affair*.  For  thii  r«a.ioii  Ihe  Buanl  hul  thuuiclit  it  prudeut 
to  reiilaco  two-t]iin!s  oi  lUe  acuiiinl  whirli  wjw  tak'n  from  thn  nuonro 
fuud  to  make  up  a  5  |wr  cent,  diridociil  iii  April  lant  yf*T.  Tlic  roMrva 
would  iLeu  etaad  nt  ucarly  £12,000,  »o  that  thoir  tiiioiictal  position 
waa  itronj;.  With  rent&i'J  to  iho  uoKiitiationa  with  their  coiitinuulal 
■llil^  he  waa  huppy  to  nay  that,  Chanku  Cn  Ihnir  Managing   Dimrtor, 

^~1iD  tudamridry  tripi  alirnvl  ti>  imnionally  cnmliiot  ihnin  on  Iu<ha1f 
'the  Company,  thny  liml  thhiiUoI  in  the  roiidusion  of  nvw  iij^roe- 

[[■iciitaforalrrni  of  many  yfam.  WhiUt  thny  w«ra  tbanby  forliHed 
•nitut  coiupetitiifn  of  an  iniornatioaa)  oh«racivr,  thay  praMrvcd  thoir 
aliBotitt«  indejraDdonci'  in  thdr  owa  t«rril«riM,  Tho  aaui«  iudepoudoDce 
waa  enjoyed  by  tha  dilTercnt  uational  ageDUM  iu  tlietr  r«*{>0otira 
svimtries  with  whirh  HDMtrr't  wnsconntaUd  by  working  uraii){oi&snta. 
til  contOuKJun,  tin-   Chairman  ipfciral  in  terma o( MilagiaCic  ragtwt  to 

'  Iho  rrlitrnii^nl  of  ilii>  Sccriiiary. 

Tho  Bon,  Hju-k  Napl«r  Moanded  thesilaptlou  of  the  report,  which 

I  waa  agrvc^J  to  iiiianiiiiously. 

On  the  inotiou  of  Uh'  ChAlrsuui,  suvoudvd  by  Mbr.  Korbvrt  d« 

I  Xmttar,  the  Hon.  Murk  Nupier  waa  ro-elcotcJ  dirtctor.  Ueian. 
Weltoo,  JoDM,  and  Co.,  wero  reeltoted  anditora. 


COMPANIES'  REPORTS. 


ORIENTAL  TELEPHONE  COMPANY,  UNITED. 

Diftcturs :   William  Addiion.  Kwi.  Cchairoiai)),  11.  St.  John  Ackera, 

E»L.,    Hnuty    ('rowing,    Ejii.,    Kiglit    Hod.    0.    A.    F.    Cavendish 

Bvutiock,    M.r.,  ThtiBias  Lloyd,    Esii.,  0«or^    ItUod  Froit,  Eaq. 

|.&>crotanr :  AleiandcTB.  Chaliiien,  Bwj,     AndiCon  i  Heaarv.  Detoitte, 

}Dftver,  Oriffilbe,  and  Co. 

Tho  rejKirt  of  tbo  Dirwitor*  for  the  y4ar  »ndiDe  Hut  tHetfabti, 
1889,  to  M  preMDtod  at  the  tenth  ordinary  geneia!  nieetln|;  Of  tho 
LConwny.  to  bo  held  &t  the  City  Tonniima  Hotel.  Caonou-i treat,  oa 
[^Nicaday.  the  29th  uU.,  states  an  folluwa  : 

"Dm  an  ptulit  for  the  ycu  U  £7,119.  la.  lid.,  after  wrttiug  oIT 

I.  6*.  3a.  (or  oxo«ption«i  expeiiat«  at  thrge  of  the  Coiunany'a 

ohM.     iDoltidinf;  the  sum  of  jL68&.  \Ba.  lid.  brought  forward  bom 

tlSfiS,  the  amount  available  far  dispoaal  U)  i;7.B0&.  Os.  IDd.,  which  the 

[Directors  recouiiuetid  uliuutd  be  dealt  with   aa   followi  :    To    place 

1 1«  the  fvaervo  tmid  -,    to  tratufer  £600  in  redaction  of  value  of 

I  kt  bruubes ',    £240.  ISn.  in  reJiiotion  of  antuutit  eirxuded  mi 

DMaon  luad,  whiob  will  then  atand  it  £M,000  ;  and  to  pay  a 

ilividand  of  3  par  Mnt.,  free  of  lacome  lax.  «□  tho  paid  tip  caMtal  of 

■  he   Coinpanv,   other   than   the  vendor*'  iharei,  carrying    (onrard 

SL.Zy?  2».  SX     The  reluniN  Iroiu  the  Indian  Companieu  for  tha  paat 

ytar  ahow  an  iiufiruremeut.    The  IWnjtal  and   Bombay  Companioa 

Lare  declarod  diTideuda  of  4|  per  cent,  and  2  per  ccnL  reepcctinty 

tan  their  iaauad  oapitala.    The  Tolvphone  Coni|>aay  of  BKyrt  haa 

r^aokred  ■  diridcnd  of  t>  per  «M)t.  on  iU  pretenod  ihanw,  free  of 

laeeiiia  tar,  aud    earrice  forward   £1,059.    U.    4J.      Tho   divideiida 

aeerainft  on  the  oharea  held  liy  thi*  Uomiiany,  in  the  aliove-Bamed 

ooropauiea,   hav«   barn   tinjuglit  into   the  aooounts   aa  Tiinal.     The 

■xohanKes  at  HanxDOD  and  .SiDRaitor*  oontiaiie  ts  eipaod,  but  thow  at 

MftdiM,  Manlmalii,  Colombo,  aikd  Port  Louia  malu  bnt  llttU  pro> 


CTMi.  A  cbaun  liaa  rMentljr  been  made  iu  tho  uanaMmtiit  at 
Haiiiitini,  invuMug  some  additional  initial  «xpen*e,  whioh  it  ia 
hoped  may  r««nlt  in  aome  im^A-anmeDt  at  that  braneb  in  the  tarly 
future.  The  China  and  Jajiau  Company  has  further  develu[je<l  ita 
eielialiget  at  Shaufihai  and  UonjfkaiiK.  The  aucoimta  fur  the  |«it 
vear  ihuwa  a  lurplus  i>r  £&73.  Iba.  Od.,  after  pavluK  ileboiiture 
iLteroit  atid  writing  d1T£300.  ISh-  lOd,  in  mt|ract  of  depreciation  and 
prcliminnry  eipcnscB.  In  order  to  prorHe  that  coiupauy  with  uior« 
watkiag  caiiitAl,  your  Uireotor.t  haru  taken  up,  during  the  current 
year,  aa  nj-lltional  £!>00  of  iti  7  per  cent,  d^wnturai.  During  tho 
carlv  [lart  of  lait  yatr,  a  oiruuUr  va  iuiui-d  by  the  llitMt'Lra  to  each 
hnliiar  of  tho  i-endor'n  aharoi,  aikine  lliciii  to  ii»«t  the  Board  in 
roforencD  to  a  icamn^monl  of  i^ni'ltal  acroiint,  A  nienting  wai  held 
in  rcDpouiA  to  thi*  circular,  l>ut  np  to  the  prcaeat  the  negotiadoiti 
Lave  not  tcfitltod  in  an  arraiiKemcuU  The  SLreutort  who  rotin  at 
the  ptisac'iit  inni-ting  are  Mr.  W.  Addition  and  Mr.  O.  R.  Froat,  botb 
of  vrbniD,  baiiLg  vligilile,  oir«r  themiialtoa  for  tnelectioD.  Tha 
Aiiditon  of  the  Cnmpany,  Mtmrt.  Deloitle.  Daivr,  Unffitht,  and  Co., 
alio  retire,  and  offer  thuDiaelv«a  for  re-eleetioii. 

Kkvinuk  Acvocnt  roB  tbe  Vkas  Exdisq  SIot  Diciimbbb,  1880. 


Dk.  £ 

To  cxpeiiMo  in  London — 

Directors'  foea 1,000 


Salanes 

Rant 

Offloe  expaDBSB,  ia,  i&oluding  Cola- 

phoue  lubocriptioii    

Stationery,  ptiutlug,^  Aa....t ».... 

LEf^.'al  exjjaiiH'a 

^'rvito^'ui  anJ  tDlBj{rain* 

DcprcciatiDU  on  offioe  filrllitllta  

Audit  foe 

Incttme  tax....._ 

fatont  fHa ,t.,., ; 


824  17 
lOO    0 

66  U 
48  16 

S  2 
Sfi  & 
18  0 
S2  10 

2  11 
SB  lb 


d.      £     a.   d. 

0 
0 
0 

8 
0 

to 

0 
0 
0 
0 
0 


8,196 


,,  Exroptional  oxponM*    438 

„  IndiaD  tgciioy  eipciiwa    493 

,,  llalaooii  tranftfciriul  to  profit  and  lo«e  aeaoUBt 7,119 


*10.»17    2    * 

Ck.  £      e.    d. 

I>y  net  proBt  on  woi'kinK  of  the  Compaay't  oxcbangoi 
to  iiiiH  date,  iiicliiJibg  dividanda  aiul  interost  on 
•barua  aud    dobeulurte    hutd  iu   aubraidiary    o»ia- 

pauife 9,895    6  10 

,,  Huudry  OomuiiiAtans  and  intereat SK6    1    2 

.,  Tr*iufor  feea  „ 86  14    6 

£10.347    8    6 

FHOPIT  AMD  LOHH  ACCOUKT,   3l*r  DKVKXBBIt,  1SB9. 

Dju  £  a.  d. 

To  Buouat  tr«ii*fii>rToJ  to  rcaurve  fuad  2,000  0  0 

,,  Amiunt  transfsfTod  in  reduotion  of  valna  o(  atone 

at  braaehM 500  0  0 

,,  Atniiunt  ifJiusreiTM  in  rednotiou  of  expeodltura  on 

ruruiatioii  u(  eichangos , 340  13  0 

„  Bahnue  carried  dawD  4,964  7  10 


£7,806    0  10 

Oh.  £      b.   d.       £      a.    d. 

By  balance  of  profit  and  loaa,  1888    4,413    4    I 

Lm.  diTObind  I6th  April,  1889    3.727    6    2 

. —    ass  18  n 

,,  Balance  traualotred  from  terouoo  lum nut,  13B9 7,119    1  11 

£7,806    0  10 

By  baUnoa £4,964    7  10 

Baukck  Sheet,  Slirr  DiicKHiixit,  1889. 
Db.  £        a.    d.        £      a.    d. 

To  oaitital  aoCtwrbod— 

300.000  ah&r«a  ot  £1  each »...    300.000    0    0 

Capital  issued — 
220.000  abaree  of   £1  oaob.  IK 

caUed 121,000    0    0 

3,242  aharea  of  £1  woh— iaaned  u 

fully  i«id 5.242    0    0 

75,000  oliaixH  uf  £1  aach— Iaauad  to 

rendort  aa  fully  lu^d  7S,000    0    0 


296,942 


Lcda  ealljt  unpaid 


196,242    0    0 
18  IS    0 


£199.223  6  0 

309  3  2 

fiO  0  0 

M  2  2 


To  snndry  eredtton 

„  Billi  isaythle _ 

„  Unolaimoil  dividenil*  ...._ 

„  Kichnnice  revenue,  1890 — 

SubMsripti'ina    reocdved    for   periods   bcjMid  Slat 

DwmlHr,  1889    « 1,557    8    9 

„  Ko«r»e  Kuod   _ 4,600     0    0 

„  Profit  and  loaa — 

Balaoea  4,864    7  10 

£210i668    6  II 
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Ok.                                                  £  ■.  d. 

Bj  tetephoof  patanta,  Koodwill.  Ac  71,000  0  0 
„  BrpMnliEuni  on  formation   of  n- 

cinagM  oa  hnd  to  dmto  34,000  0  0 


aiur«s,  &C-,  hold  in  ntHiduuy  DampuiiM — 
11,816  pnlemd  ahftTW  In 

Takpltoot  Co.,  of 

Bippt,  Ld,,of  ...  £6«tcli. 
2,S7S  (lefnrnd  ikuM  In 

Tclei>hoii»  Co.,  of 

KgypU  IxL,  of  ...  £5ualt. 
12,261  shniea  in  China  A 

Japan   Tolapbona 

Co.,  U.,  ef  flMch. 

14,8L0  slisTM  in  Boniluj 

T«IS[>hoii*      Co.,  Valued  at 

Ld.,  of BtL  35  aaoh. 

6.616  ii»t«a  in  B«Dgal 

7el«ihi>Qe      Co., 

Ld„of. Ra.lOOMcli. 

bontnros  of  Chink 
•ud  Japan   Tela- 
jfi-ioaa  Cn.,  LA.  £100«ach. 
Indian       OoTornmant 

paper    Ra.  1,000 

,,  Storaa  on  hand — 

Atbmiohaa 1,887  18    4 

Iisai  rcatnrod  for  deprnaation  ......        5O0    0    0 

„  OKm  famitara  180    0    0 

LMa  wrims  ott  to  profit  iBd  le«, 
1889  IB    0    0 


«.    d. 


10&,000    0    0 


89,<174    5    2 


1,467  18    4 


162    0    0 


196,124    1 
,,  Btaerre  inrwted— 

I>»po«it<d  vritk  bankora  2,600    0 

„  Simdrj  J<bU>ri    „ ..„      6,767  U 

„  C«h— 

kt  Allianop  Bank,  Sznd  dppocil    ...    3.SO0    0    0 

,,  current  acoonut    ...        623    B    9 

In  hand  and  frith  ageuta  abroad ...    1.263    6    6 

6.276  14 


£210,E<>6    6  U 


PROVISIONAL  PATENTS.  1890. 


ArstL  14. 

Improv«ii«Bti  In  •laotrls  MdMy  ftiiM.    Charloi  Watton, 

Vicluria   Warki.  Liiujbetli. 

ZB>pr«««m«ata  tn  alootrUi  railwajr  spparMua.  Jolin 
Byron  OdatI,  46,  .SaatlianiptoD-buildbg*,  Iiondoii.  [Camplelt 
ipcci^catiou.) 
6678.  Improvoinonta  in  olootrlo  toaalOD  r«gal*tara  or  &)>■ 
par*tiLi  for  aatomaOcAU;  ooDtroUlng  or  roc^MlBR 
•laetrlo  outtobU,      Jultiia    Kalb,   47,    Llnoolo's-iuu-flolda, 

t/lU'luU. 

6716.  ImproTOtnonu  in  the  mettod  cf  mud  moAum  Tot  prodacUs 
low  MDalon  altoraatlng  eleotrto  «iut«bu  and  applylns 
tlto  t4un«  t«  suiidrT  parpvaoa.  lidwud  ManvtllB  and 
Willi^ui  r.j;otijril  H»'l)5i'ii|  1,  yoniii  Victoria' »t rent,  Umiloo, 

6723.  SmimnmoatM  ta  app«f  Btua  tvr  r«Knl»tlBC  tb«  ape«d  af 
dyiiwuo-elootrio    Knd     other    nuMlUaaa.       H>:itT>     liiirria 
Lak*.     45,     -SoiitJi*vipfti>ii.liiiilitiujf*,      Mi.lJl'i«'<,       ( TliPwloM 
Marahall  Footo,  Unitm  Stataa.)    {CompUto  apodGcation.} 

APUit.  16. 

6748.  Imprownwsta  la  ftad  o*aB«at«d  wtth  tMblaic  (■!▼*■*■ 
Hotar*.  Aniraw  Jamicaou,  Tba  Toohnical  Collag*,  i9,  bath- 
a  treat,  Glufioir. 

5760.  Iinprav«inantslanniiktnT«atordT&a.a«'«l«otrlonuM)blB«a 
uad  dootrlc  m«t«ra.  K'Mk«i  Kvalya  ti*\\  iJi-^KOBiio,  &&, 
ChAiicyirj-Uiie,  Lanilim.  (I'artly  commanicatail  by  W*ld«mi«f 
Fritachr,  Goromuj.) 

6764.  Iaipr«*«4  ajatAia  et  «I««trlAal  lota  f-wmtin  naloUaa,  A&d 
atpparatna  appUaaltla  tor  nan  tliarowlth.  William  Phillipn 
Tliompson,  6,  Lord-aUpnt ,  Livartionl.  (Artbiir  WalJaalay 
Btpe  and  Qromilao  Wiokliffa  Taylor,  Uuit«d  tltaUi.)  (Oatn- 
plll«  ipaciftcatioii.) 

April  17. 

6804.  iBprvTMiuat*  1&  •l*etrlo  aUaara'  BAfaty  lampa,    CharlM 

Pollik,  46.  Soutfkasiplou-liuiLdiaga,  LuuJuu. 
6836.  EBproraBDanta  tB  nj^MaW  for  antouaUoAlly  oantrol- 
Uag   aad   racnlattnt   Aymam»«i«ctrio    nkounoa   uid 

■iBCMf.    Jauiaa  RadoliOa,  Eaat  Raiford,  NoCllugham. 

Ai'Kii.  19. 

6610.  laaprorad  matliod  ot  iksd  BB«atM«  for  '"—''""■'g  aloetrtcaJ 
aaadaatora,    aapanlally     appUeabla     t«     high    UBSlaB 

•nrraata.      AKrail  JimM  JaricMi,  4,  Sloorfi' l<la,  Fom  itnict, 
Loudon. 


sssa. 


ImprovomoBta  ta  ooowrMr*.  Alfred  Joliiu  B^nlt,  381, 
liipli  Holtm-n,  Midillcacx.  (Jo^ha  WoaUy  B<K>koraltOT,  Otr- 
onMiy.)     (Cirnplr'tii  »pnftifio«tiAii. ) 

ImproTod  alootrla  olann  or  lMt4«r)r  ball.     Chrlatan  Bm* 
Itor.nn,  41.  KtUokeap,  L'>n<lon.     t  Aotlvii  Uoi^llNhalt  UiX  and 
liCDAit,  tJnrniany.J     (ComplcW  ipenifieatian.) 
InprarookaBta  1b  a«c&nnlBtorB  or  aacaadiarr  bakttMtaB. 

Aa    ImproTad     alsotrlc    aorvo-molotr.      Charlaa    William 

Sloemwi,  i7,  OliaoccryUnr.  Loiiilan. 

InprovonuBta  ta  t«IapIioBr.  hUlo  (iifford  Eanojtg,  M, 
Swutliailiplou-btiiI'iitif;»,  Loiu.lr.iu, 

IbMdilBa  (Or  oararlBs  aloetiiOBl  eoBduaMn  aad  SBiblM 
wttb  loaA.    SfJnay  1*111,  24,  Southaaipten-tmildiaga,   Lm- 
dou,     (Jaiiioa  KstwUKtt  AthL-rton.  United  Stataa.) 
A  BBw    or    liBpnTvd    aoooadarr    «l«]iMWt.      Kad    £iBil 
BooUdicr,  142,  Fleit-atiuft,  Liiiiduii.. 

April  10. 
Improvanenu  ta  tbm  eoaatrnetlaa  off  elMtrtcAl  voot* 
aaBllDg    Inlioa  for  flrlss  ordoaLiioo  kad  Uka  poxvoMM. 
Henry  C»[wl  \ntTi  Jloldcn,  It.)/*!  Ameiiiil,  Wuolwioli. 
TelepUvDO  allda  index.     William  Cooper  Flotohar  and  David 
Craven,  36,  llaTcluck-alrceL,  SlidflQeld. 


SPECIFICATIONS  PUBUSHED 


8d. 


1889. 
6010.  GalVABaniataiB.     Anderwn.     8il. 
71M,  Zlaotrlo^l  dlatrllmtloa  *t  oaarsy.     Unnro. 
7794.  I*boiiocraplia<    Oouraud  (Ediacm),     3i.  2d. 
B780.  Elootrlo  BarltelMa.     Do  Fooinu.     6d. 
8816.  lBt«rmptlnt  •leotrle  «lKalta.    Thonipaon  (Waatingfaaoaa 

Electric  Cisiii)i«iiy-)    ftJ. 
13818.  beondary  twctoilaa.     Ernst.    8d. 

1890. 
1281.  Saooadary  b*tt4Ti«B.     Emit     6d. 
2024.  Klaotrio  motora.     Laka  ( r*rkhiint).     111 


CrXY    NOTES. 


SrasUlaa  antanaartiia  TalaKraph  Compasy.— Ill*  notipta 

th«  pwt  week  tniouiilwi  to  £6.206. 

Waat   ladla  and  Panama  Tolagrapb  Compaay,  Umltad.^ 

TliB  eatitCBlud  r«ci>ipia  lor  titc  lialf-moatli  ended  April  16  wtn 
£3.593,  aa  compared  wiLh  £3,742. 

WaMera  and  BraiiUao  Talacraph  ConpaBy.— Tha  raoeipla  tar 
tha  f**l  wtek,  aftar  iluduatin^t  tliu  "dflli  "  payable  ta  tbo  UnadOB 

1lDit«d  Aabaatoa  Campasy,  Umltad.— Tliia   CaupanT,  vtiOM 

chief  office* -iro  at  Dock  Homo,  BiDitcr  ilreut,  E,C,,  ban  ra»a&Ur 
O'lK'O'od  an  oililitinaivl  brauolioilica  at  I'r^vlduat  Ltiildinf^.  Olaro  ttrtat, 
Hri«t*l.  Tha  (>nip»ay'i  budnoat  ii  rapiJiy  ciiBuiiitig.  auJ  th«y  have 
DOW  branch  houaiui  at  GlaiSDW,  Newnailln-tin-Tyue.  MancheaUr, 
Ll»erixml,  Caidiff,  Briatil.  Pana,  and  St.  retum'Miric. 

Woatam  aad  SrasDIan  TaUsvapb  Campanr,  Umiwd.— At 
the  mectiDf  of  tbo  DirMtora  of  tliia  Gomj^ay  it  vaa  daddwl,  allar 
]>lacinj(  £7,600  to  tbo  reaewal  fund  and  £5,600  to  tho  dobantore 
rnilcmption  funJ.  to  rauommoiiil  at  U»8  torttioomlo);  mestiiiR  a  dlri- 
dond  of  6si.  i*r  abaro  (fiae  ot  iiicoma  t*i),  making  with  llie  prtrioua 
dividond  a  diitribuiion  of  £4  par  txM,  lifr  the  jr«Br  eud«il  Dacombor 
51,  1339.  carrying  lotward  £5,761. 

OrlontaJ  Tolopboae  Compaar,  Ualtad  —The  raport  of  tlio 
Diieotora  far  y«ai  eu<Jiii^  Dei'iiiibir  31.  Id89,  nUX(v  that  tbo  oat  pnGt 
h  £7,119,  arter  wriiiuy  ulf  £4,^8  fai  eicoptiosal  oipeojca  at  thrac  of 
Hit  ComjiaBy'a  braiK^UsK.  tiiuludioK  th«  sum  of  £68a  hrongbt  fonrard 
frotn  1888,  tho  aiuouut  arailaUu  fur  Jui|it>aat  ia  £7,806,  which  tiu 
Dimitoni  racurnincod  iliould  t>«  dealt  vritbaafnllotrs:  To  plaM  £!^000 
t4  tha  leaorTe  fuud  ;  to  tranafar  £600  in  reduction  ot  ralua  «r  atoraa 
at  braaehn  :  £341  iu  roductiou  of  amouat  expflndel  un  eioliin^  on 
hand,  nhidi  will  tbuii  aLaud  at  £34.000 :  aud  la  g>ay  a  dif  ulmid  of 
3  par  cunt.,  ftae  ol  inc;aiu«  tax,  OQ  Lho  paid-up  capital  of  the  Uom- 
pany,  other  tliaa  the  rcndon'  shaioa,  carrying  forarard  £1,S57. 
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COMPANIES'  STOCK  AND  SHARE  LIST. 
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NOTES. 


BerUn, — Tie  Electro-Technical  Association  of  Berlin 
hoB  oloctod  &lr.  Tbomas  AJra  Edison  to  Im  an  honomry 
mombcr. 

Bnalness. — Mr.  Ernst  Fahrig  notiRc6  tis  that  after  May 
Ist  his  cable  uid  telegraph  uddrasii  will  bo  "  Ozouiiiiug 
London," 

Welding  Chains.— A  chain  woldiog  plant  has  boon 
ordered  (or  the  Charleston  navy  yard  of  the  U.S.  Govern- 
ment it  ft  cost  of  13,000<lo!a. 

WvBtinghonse  Arcs.— The  WettingbouH  £lecbrio 
Company,  PitUburgh,  are  installing  &  SO  ant  tight  a1teraat< 
ing-current  plant  in  one  of  the  new  towns  in  Tenneaseo. 

OoiuitT'  ConaoU  ChamlMr, — The  renovated  bnilding 
in  Spring-gardens  to  be  occupied  by  the  London  County 
Coimcil  hae  been  carefully  nltorcd  and  fitted  up.  The 
buildiij^  will  be  iltumiiiated  Viy  eloctricity. 

Oadi  System. — It  \%  stated  that  the  Greusot  Works 
ue  eoncaBsiODairea  Cor  FVance  d  the  Ganx  pateota  The 
Ediaon  Continental  Company  will  now,  it  is  supposed,  dis- 
oontinna  the  nunnfacturo  of  Zipernowski  apparutus. 

Tenders  for  Godalming:. — As  will  be  seen  from  oiir 
sdvartiseuant  columna,  the  authorities  of  the  town  of 
Qodftlming  are  proparcd  to  consider  achemea  for  the  electric 
lighting  of  their  town  and  are  inviting  tenders,  which  must 
be  sent  in  before  34th  of  May  next. 

Soadorland. — The  Board  of  Trade  have  decided  that 
having  regard  to  the  ohjootion  lodged  by  the  Corporation 
they  will  not  give  their  oonaent  to  the  appltoation  of  the 
Sunderland  and  Biatrict  Electricity  Supply  Company, 
Limited,  for  an  order  for  eleolric  lighting  in  this  totru. 

The  Telegraph  Co&ferenoe,^At  the  Interoabional 
Telegraph  Conference  in  Paris,  which  opens  on  the  ISth 
inst,tlio  Govornmontof  this  country  will  be  represented  by 
Uenn.  J.  C.  Lamb,  U.  C.  Fischer,  and  P.  Benton.  These 
gentlemen  will  also  reprenent  the  Caj^e  Colony  and  MataL 

Cowles  V.  Herault. — ^A  auii  against  the  United  States 
Aluminum  Metal  Company  of  New  York,  working  the 
Herault  process,  has  boeu  brought  by  the  Cowles  Electric 
Smelting  and  Aluminum  Company,  of  Cleveland.  The 
alleged  process  of  Herault  is  stated  to  be  a  gross  infringe- 
mont  of  the  CuwIbs  [utunts. 

Blind  Telephonists. — Dr.  Flush,  auporintondent  of 
the  Philadelphia  telephone  exchange,  h  is  two  blind  opera- 
tors  in  his  emjiloy.  One  of  thi;  girls  taught  her  blind 
brutbcrhow  Ut  manipulate  the  awilcbbourd,  and  since  then 
suothar  has  obtained  «  position,  and  Dr.  Plush  has  reooivod 
applications  for  more  than  200  blind  per^ns. 

Extension. — A  new  wing  has  lieen  added  to  the  works 
of  Mesars.  J.  H.  Uolmea  and  Co.,  of  Newca-sttc,  which  baa 
a  fitted  with  the  most  modern  machinery,  and  i«  new  in 
full  operation.  This  firm  havo  orders  on  hand  for  more 
than  30  Btearasbip  iiistjLlktjons,  besides  many  land  in- 
stalUbions,  making  mare  than  150  of  their  "Castle" 
dynamos  on  ordur. 

Overhead  Wires.— Lonl  itosolMry,  in  reviewing  the 
works  of  the  various  committees  l>efore  the  Loudon  County 
Coimcil  on  Tuesday,  meitioned  that  with  regard  to  the 
overhead  wires  Bill  for  the  regulation  and  control  of  over- 
boail  wires,  which  waa  a  mutter  of  to  much  importance, 
they  bad  withdtawn  tbuir  clausoa  with  regard  to  subways, 
al  4ny  rate  for  the  |iru)>tint. 


^n-ial  of  an  Eleotrlo  Ught  Company's  Kanager. 

The  tiTiiJ  at  New  Voik  of  Mr.  Charles  I'iorce,  m^n.iger  ol 
the  lamps  of  the  Brush  Electric  Light  Company,  on  a  charge 
of  mar^aughter,  was  concluded  on  Wednesday.  The  evi- 
dence ehowed  that  the  fall  of  au  electric  wire  acrMt  Eighth- 
avenue,  which  resulted  in  a  man's  death,  was  purely  aoei- 
dental,  and  Mr.  Fierce  was  acquitted. 

BronUey.— Following  a  businest  visit  by  Mr.  .John 
Wright,  A.M.LE.K.,  n  committee  has  been  formed  at  Brom* 
ley,  Kent,  with  a  view  to  forming  r  syndicate  for  the  elec- 
tric lighting  of  Bromley,  Bickley,  and  Chislehurtit  Mr. 
Podger,  whose  works  at  Bromley  are  lighted  n-ith  electricity, 
a&ys  he  is  mure  thu.n  satisfied,  the  cost  being  Iusb  than 
half  that  of  giu  and  the  light  superior. 

Eleotrical  Tramways  In  Berlin. —  Experiments 
with  the  abject  of  replacing  horse  tramways  by  electrical 
tramways,  says  Knhiou^s  Onxdte,  are  shortly  again  to  be 
undertaken  by  the  Great  Berlin  Tramway  Comiwny.  That 
company  has  commissioned  the  AUgemeine  Electricitats- 
Gosellechaft  to  erect  a  trial  station  for  a  new  sort  of  elec- 
trical tramway.  The  experiments  will  be  commenced 
shortly. 

Tassel  Clronlt  Closer. — The  boll  or  otJier  electric  cir- 
cuit sloser  of  Mr.  .Joseph  Dempf,  of  Washington,  consists 
of  a  block  ol  wood  or  other  insulating  material,  bored  in 
three  different  diametots.  In  this  a  circular  stem,  sur- 
rounded by  a  spiral  spring,  is  mounted,  and  the  circuit 
con  bo  closed  by  pulling  a  cord  or  tassel  instead  of 
pressing  on  a  press-button  It  should  be  useful  for  house- 
hell  cireuita. 

Eleotrical  Reports.— Wc  have  received  the  first 
number  of  "  Whipple's  Electrical  Reports,"  published 
monthly  at  Cam pau- buildings,  Detroit,  by  Mr.  Fred  H. 
Whipple.  This  consists  of  a  revised  list  of  central  stations 
in  upemtioii  being  built  or  proposed  in  the  States,  with 
other  information  appealing  to  Uie  electrical  trades  and 
contractors.  It  should  prove  of  great  value  to  those  seek- 
ing to  push  or  introduce  business. 

Institntlon.— The  next  meeting  of  the  Institution  of 
Electrical  Erigineois  will  be  on  Thursday,  May  Stb,  when 
the  discussion  will  beheld  on  Dr.  Oliver  Lodge's  paper  "  On 
a  Lightning  Guard  for  Telegniph  Purposes  and  on  the 
Protection  of  Cables  from  Lightning."  A  paper  will  also 
be  read  by  Major  Cardew,  R.E,,  xoember,  on  "  The  Treat- 
mentt  Bogulation,  and  Control  of  Electric  Light  by  the 
Legislature  and  the  Board  of  Trade." 

Electrical  Exeontion  Put  Off. — <Tudge  Wallace,  of 
thu  United  Status  Doiu-t,  according  to  &  Koutcr's  telegram 
on  Tuesday,  has  granted  a  writ  of  Habeas  Corpus,  return 
able  on  June  17,  in  the  case  of  Kemmler,  the  murderer, 
who  was  to  have  been  exocut«d  this  week  by  electricity  on 
the  ground  that  the  Act  passed  by  the  New  York  State 
TiOgiflature,  under  which  the  execution  was  to  have  taken 
pioco,  is  a  violation  of  the  UnJtod  States  Constitution. 

Chatham.~Tbe  committee  appointed  by  the  Chatham 
Board  of  Health  to  consider  the  application  of  the  Chstbsm, 
Kochuster  and  District  Electric  Lighting  Company  for  the 
substitution  of  42  for  31  years  as  the  period  at  which  the 
authorities  could,  under  the  provisional  order,  purchase  the 
unJortukiiig,  have  come  to  a  cunclusion  which  is  in  every 
way  satisfactory,  the  company's  request  being  acceded  to 
provided  the  Buara  of  Trade  will  agree  to  the  ultcrulion. 

Northampton.— At  the  Board  of  Trade  enquiry  btld 
upon  the  action  of  the  Uanlingstonc  Local  BoanI,  it  whs 
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stated  that  the  Hardingstone  vard  r«prMenUtivee  iron 
practically  uniuiimoiu  in  irishing  for  tho  elective  light. 
Mr.  Oottaehalk,  nutiiaKer  of  th«  tramways  eompany ,  gave 
flvidance  to  show  Uwt  his  company  ff«r«  detirous  of  hciving 
electric  power,  &nd  would  hnva  it  from  the  local  el»ctric 
oompony  if  this  company's  pdco  wero  bvouraible  and  tboy 
could  supply  them, 

Metropolitan  Haina. — At  the  meeting  of  the  London 
County  Council  last  weok,  Mr.  Westacott  (chairman  of  the 
ilifihwaye  Committee)  brought  up  a  report,  in  which  the 
Council  was  lukod  to  mnction  the  Metropolitan  Elootric 
Supply  Company  laying  mains  in  Lamb's  Conduit-street 
from  Ui^h  Holbom  to  the  boundary  of  St.  i*ancxaB  pu-ish, 
and  in  K»d  Lion-etjuare,  and  in  Great  Onuond-atreet,  QuesL- 
taaamn,  Coamo-plMe,  and  Little  Ormond-stre^ti  on  the  luual 
conditioiia.    This  was  agreed  to. 

Tcndera  for  Weatmiaator. — Tho  Wostminator  Elec- 
tric Supply  ('ompaiiy  lire  very  hiiiy  completing  the  neces- 
sary le^al  details  and  plana  of  their  central  stfttione,  and  we 
ondentand  invitations  will  shortly  be  invited  privately  for 
tenders  for  the  engines,  dynamos,  upparatus,  and  the  under- 
groand  mains.  Meaan.  Crompton  have  already  one  large 
contract  for  underground  mains  in  tho  Westminster  district, 
but  the  above  refers  to  autions  not  yat  commenced.  Throe 
large  Htations  vrilt  be  simultsncouBly  procoodod  with. 

Eaatboume. — The  directors  of  the  Eastbourne  Kloctric 
Light  Com{)any  have  decided  to  persevere  with  their  appli- 
cation  for  a  provisional  order  authorising  the  company  to 
charge  lOd.  unit,  but  should  the  Board  of  Trade  refuse  to 
allow  more  than  Sd.  to  be  charged,  the  company  will  not, 
take  up  the  order.  lo  that  event  they  will  continue  upon 
the  present  basis  till  next  year,  when  another  order  autho- 
rising the  charge  of  lOd.  will  be  applied  for.  Tha  present 
cost  of  producing  the  electric  light  ia  8'8d.  per  unit. 

DriUlng  Sqnara  Bolas. — The  introduction  of  the 
Ainley-Oafcea  drill  for  drilling  stiitare  and  other  shaped 
holes  is  the  object  for  which  a  syndicate  has  been  formed, 
Meucs.  Tyler  and  Ellis  have  improved  the  general  design 
of  the  machine,  and  it  is  expected  that  a  demand  will  arise 
from  engineers  for  drilling  special  shaped  holes  when  it  is 
known  this  can  be  done.  For  crankpins,  holes  in  fish- 
]^ates,  machine  tools,  and  so  forth,  as  well  as  for  dynamos 
and  other  electrical  apparatus,  the  square  drill  may  prove 
to  bare  an  extended  applicatioo. 

Laasoad  by  the  Trolley. — A  peculiar  accident 
happened  to  Eugene  Sullivan,  conductor  on  a  Blue  Hill 
Avenue  car,  the  other  week.  The  rope  which  controls  the 
trolley  pole  got  caught  in  a  span  wire,  and  in  some  way 
antADgled  itsotf  about  Sullivan's  neck.  In  an  instant  he 
was  jerked  over  the  dasher  and  hurled  to  the  pnvement. 
He  WHS  picked  up  and  carried  into  a  neighbouring  drug 
store,  where  it  waa  found  that  hie  head  and  hands  were  cut 
and  his  tips  thrown  out  of  joint.  After  being  cared  for 
SullJvao  proceeded  to  his  home  in  Dorcheetor. 

Dorer.— At  the  meeting  of  tho  Dover  County  Council, 
Mr.  Alderman  Adoock,  discussing  the  electric  light,  aaid 
that  the  bet  that  tho  instalUtion  ii  required  to  bo  carried 
out  in  two  years,  instead  of  three,  was  not  satisfactory,  as 
in  tbree  years  they  ooald  see  what  were  the  results  in 
other  towns.  He  thought  this  was  one  of  the  points  that 
a  deputation  to  the  Board  of  Trade  should  ask  to  be  res- 
cinded, aud  he  moved  that  the  mayor  and  town  clerk  be 
appointed  to  act  as  deputation.  This  was  carried,  and  the 
towQ  clerk  was  asked  to  look  up  some  information  as  to 
the  introduction  of  electric  lifting  at  Chelmsford. 


DoptflMrd  OibUes.— Oar  readers  will  be  interested  to ' 

know  that  a  paragraph  in  a  Manchester  technical  contem-^l 
porary  has  drawn  from  Mr.  Fcrranti  tho  first  word  he  has  [ 
yet  publicly  given  upon  tho  subject  of  his  mains,     nefei^l 
ring  to  the  reporta  upon  the  nimoured  breakdown  of  hi$.j 
cables,  he  says :    "  I  am  at  loss   to  understand  on  wl 
authority   you   moke   the    statemenU  in    the  article    if 
question,     I  beg  to  say  that  the  insulation  of  the  Femmt 
mains   has   never   broken   down  in  the  sli^tast  degree^ 
although   subjected  to  over  20,000  rotu  dynamical,  and, 
very  cousiderably  higher  electrostatic  tensions.     Koitber 
have  the  bearings  of  the  dynamos  given  uiy  tr^jublc  siac 
they  wore  first  bedded." 

Ship  Ughting.— The  S.B.  "Monte  Video"  was  fitted 
with  combined  engine  and  dynamo  by  Mr.  Jc^  Cochrmnt^J 
engineer.  Barrhead,  near  Glasgow.    The  engine  is  of  tho^ 
single-cylinder  high  pressure  typo,  hariog  9jin.  cylinder, 
and  8}in.  stroke,  making  310  revolutions  per  minute.   Tho 
engine  and  dynamo  are  on  one  bedplate,  the  dynamo  being 
coupled  direct.     Several  iizes  of  these  engines  are  made, 
both  simple  and  compound,  and  with  automatic  expanak 
gear.     The  dyn»mo  used  is  a  Siemcnt  U.B.  compoundi 
wound  continuous-auTotit  dynamo,  giving  185  amperes 
6d  volts,  at  a  speed  of  310  revolutions.     The  armature  ia] 
built  of  bar  condactors,  and  the  magnets  are  mugneucullyi 
insulated  from  the  bcdpluto  by  massive  braes  feet 

BleetrioaUy-Wolded  ProJeotUea.— Lieut.    W.   Hi.] 

Wood,  of  the  United  States  Navy,  who  has  been  workit 
with  the  Thomson  Welding  Company,  has  ooiioeive<]  li 
idea  of  manufacturing  war  projectiles  by  the  electric  welding] 
prooeaa.  The  idea  has  been  worked  out,  and  patents  have 
been  taken.  The  uaiul  process  of  the  Government  yards 
is  to  bore  out  solid  metal  at  groat  cost.  By  welding  a  heavy 
tube  of  steel  of  the  pro[ier  length  to  the  bead  and  butt  of 
the  shell,  a  projectile  can  bo  made  in  a  few  minutes  which 
before  took  many  hours.  The  patecite  will  be  developed  1 
a  special  branch  of  the  parent  company,  and  are  regard* 
as  of  immense  importance.  Large  Govemmeiit  contrsoGt] 
are  already  waiting  the  formation  of  the  company. 

Amorloan  Sleotrio  Apparatus. — Meaars.  Shippoy^ 
Brothers,   Limited,   have  been  appointed   sole   Europoai 
agents  for  the  Viaduct  Manufacturing  Company,  and  will 
in   future   hold    stock    in   this   country    of    the    leading 
specialities  manufactured   by    this    firm,   which    include, 
amongst  uthei'  appliauces,  American  magnetos,  signal  bo]ls,.J 
coll    boxes,    (ire    and    burglar    alarms,    thiaf    catcbera,] 
switchboards,    electric    mats,  porcelain    ware,   t«legrapli[ 
learners'    instruments,     carbon    brushes,    and    switches,] 
magnets,  cut>outa.  and  other  electrical  appliauces  tup[^ied 
by  this  firm.     Special  showrooms  have  been  opened  for 
this   new   department,  in   which   a   number   of  new  ond^ 
interesting  American  electrical  novelties  are  on  view, 

Kallag. — At  the  fortnightly  meeting  of  the  Ealing  Loeal 
Bo%rd,  the  draft  of  a  proposed  licence  to  the  Board  for , 
electric  lighting  was  brought  forward.  The  surveyor 
having  statod  that  no  Eixjcial  provisions  were  required  for 
the  district,  the  draft  was  approved,  and  the  matter  ordered 
to  be  proceeded  with.  The  clerk  stated  that  immediately 
the  application  for  the  licence  was  deposited,  he  would 
advertise  the  application  in  the  local  pepen,  in  occocdauoe 
with  the  legal  requiremonta.  A  letter  was  reed  from  the 
Board  of  Trade,  intimating  that  the  Acton  and  Eating 
Electric  Supply  Order  would  not  bo  proceedol  with.  Thtt 
clerk  stated  that  he  bad  written  to  the  Board  of  Trade, 
asking  whether  the  commutucalion  applied  to  the  Uouee-to- 
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House  Computy  or  to  the  Mudm-Weeton  CompAoy,  there 
boing  some  doiibt  on  the  point 

Pa4dl]i«tOD.— After  all  Paddington  has  not  Mttled  the 
(juution  of  etoctric  lighting.  True,  a  reaotntjon  was  passed 
by  the  Vestry  on  the  22nd  Ajiril  to  withdraw  oppoeition 
from  all  cotDpaniu  except  the  Metropolitan  ;  but,  a*  certain 
formalities  had  not  been  gone  through,  the  resolution  is  a 
dead  letter.  In  order  to  comply  with  the  requirements  of 
the  Board  of  Trade,  a  month's  notice  has  now  been  given 
for  a  meeting  to  be  held  on  the  29th  May  ;  but  even  il  the 
Vestry  agree  to  the  necessary  resolution,  it  is  very  doubtful 
if  anything  will  come  of  it  this  session.  No  Bitl  can  be 
read  a  second  time  in  the  House  of  Lords  after  the  28th  of 
June,  BO  that  if  the  necewary  resolution  is  passed  on  the 
S9th  day  of  May  there  will  be  barely  a  month  for  the 
Board  of  TVade  to  go  through  preliminary  formalities,  to 
pnat  and  introduce  the  Bill,  to  get  it  through  all  stages  in 
the  Rouse  of  Commons,  and  md  twice  in  the  House  of 
Lords.  It  certainly  looks  as  if  Paddington  will  have  to 
wait  another  year  for  the  electric  light. 

L«oia  Aathoritlaa  itnd  Gaa  ShonhoMen.— In 
the  Flonso  of  Commons  on  Tuesday,  Sir  M.  HicIm- Beach, 
in  reply  to  a  question  put  hy  Sir  J.  Pease,  for  Mr.  0.  V. 
Morgan,  as  to  members  of  corporations  being  directors  aud 
shareholders  in  reb  oompanies  situate  within  the  jurisdiction 
of  such  corporations,  the  assent  of  which  was  asked  by  pro- 
aaotan  of  schemes  for  electric  lighting,  said  :  The  mere  fact 
that  certain  members  of  local  aiithorilies  arc  shareholdom 
in  gas  oompanies  within  the  district  of  the  local  authority 
would  not  of  itself  be  deemed  a  sufGcient  reason  to  justify 
th«  Botrd  of  Trade  in  diepenRing  with  the  consent  of  such 
local  aathorities  to  provisional  orders  applied  for  by  private 
promotera.  If,  however,  it  could  be  shown  that  the  refusal 
of  a  local  authority  to  give  their  consent  is  due  to  the  votes 
of  any  nembers  who  were  improperly  influenced  in  giving 
those  votes  by  their  personal  intereA  in  local  gas  under- 
takings, I  should  bo  disposod  to  consider  the  expediency  of 
directing  an  enquiry  into  an  apjilication  to  diapenue  with 
that  consent. 

Artlfl«laJ  Qnttftper«ha.— We  hare  received  a  com- 

Biumcation  from    Dr.    Purcell   Taj  tor,  of  26,  Marchmont^ 

jiatreet,  Russoll-square,  which  is  of  sufficient  importance  to 

le  electTKai  laduttry.  This  is  toaay  that  he  has  succeeded 

making  a  new  insulating  material,  having  all   the  pro- 

[pertioe  of   guttapercha,  but  with   a  higher  dielectric   re- 

';aiBtance.     The    new   substance,    which    is    to    be    called 

'"Puicellito,"  is,  according  to  the  writer,  %-ery  tough  and 

;eUBtie.     A   piece  of  iron  covered  with  it,  he  states,  was 

hammered  out  flat,  then  bent  and  twisted  until  it  broke. 

without  even  cracking  the  covering.     The  cost,  it  is  added, 

ia  only  abont  l-40th  that  of  guttapercha.     It  may  be  made 

any  colour,  end  either  flexible  or  rigid.    The  difficulty  with 

regard  to  the  supply  of  guttapercha  is  an  increasing  one, 

ftud  it  ia  very  evident  that  such  a  material  as  this  is  stated 

lift  be,  if  it  prove  applicable  pniolically  a&d  the  resistance 

.Insulation  keeps  its  value,  would  prove  enormously  useful 

in  electj-ical  indugtriec.     We  shall   be  pleased  to  bear  of 

practical  tests  having  been  made. 

AitoaJk — The  Altona  municipal  authorities  have  con- 
cluded a  contract  with  Messrs.  Schuekert  and  Co,,  electrical 
•n^neers,  Nuremberg,  by  which  the  latter  undertake  to 
■•rectat  their  own  coat  an  electric  light  central  station,  suf- 
ficient tor  all  demands  that  may  be  made  upon  it,  before 
the  let  of  October.  1891.  The  town  ia  to  receive  6  per 
ecnt,  of  the  groas  receipts,  rising  to  10  per  cent.,  aud  iH 


per  cent,  of  the  nett  pro6t  exceeding;  6  per  cenL  on  the  in- 
vested capital.  The  authorities  reserve  the  right  of  ap- 
proving the  plans,  and  also  the  right  of  erecting  instalUtiooa 
for  electrical  power  for  industrial  purpo«eM  and  of  purchas- 
ing the  existing  appIiAnces  at  the  end  uf  certain  periods. 
Notice  to  determine  the  contract  ean  be  given  till  1911. 
The  boundaries  of  the  dittriot  ta  be  illuminated  are,  pro- 
visionally, on  the  south  side,  the  Elbe  ;  on  the  nortli  side 
the  Lohmflblen  and  Friodrichsbader  streets ;  on  the  east  side 
the  Hamburg  boundary,  and  on  the  west  side  the  Bahnhof 
street.  The  magistracy  has  the  right  to  ioclude  adjacent 
portions  of  the  town  up  to  the  1st  of  July. 

Brighton. — An  enquiry  by  an  inspector  of  the  t^ocal 
Government  Board  was  opened  at  Rrighlon  Town  [{all  nn 
Tuesday  relttive  to  the  proposal  of  the  Town  Council  to 
spend  £30,000  in  electric  installation  for  lighting  and  other 
purposes  in  a  prescribed  area  in  the  centre  of  the  town. 
It  is  proposed  to  charge  6d.  an  unit,  and  Mr.  Shool- 
bred  (who  basJteen  eng^ed  as  the  engineer),  Mr.  Cromp- 
ton,  and  Mr.  A.  Siemens,  of  the  firm  of  Siemens  Bros., 
agreed  in  oaying  that  it  could  be  provided  at  that  jirice,  or 
even  lower,  assuming  that  the  demaiul  reached  400,000 
unita  per  annum.  They  also  agreed  that  the  Iow-pre«ure 
system,  with  storage  batteries,  was  the  beet  to  be  adoptod 
in  a  compact  town  like  Brighton.  Much  oppoaition  ia 
being  shown  to  the  scheme,  and  early  in  the  proceedinge  a 
petition,  bearing  10,000  aigiiatures,  was  handed  tx)  the 
inspector  against  the  proposal.  Mr.  Lowtber  and  Mr. 
Blaker,  who  are  opposed  to  the  scheme,  desireH  to  question 
some  of  the  witnesses,  but  the  inspector  (Mr.  Thomas  Cod- 
rington)  refused  to  allow  them  to  do  so,  as  being  mem- 
ben  of  the  Corporation,  which  wan  legally  represented. 
This  decision,  it  ja  understood,  will  be  submitted  to  the 
President  of  the  Local  Government  Board. 

Carpet  Sewing  by  Kleotriolty.— The  manager  of 
the  carpet  department  of  a  Chicago  house  has  fitted  up  an 
electric  caqiet-sewing  niAchine,  which  is  likely  to  prove  of 
wide  utility  in  that  trade.  The  machine  is  mounted  on 
four  large  bicycle  wheels.  Un  a  platform  above  the  wheels 
is  a  strong  sewing  machine,  while  below  is  a  C.  &  C.  {  h.p. 
UO-volt  motor,  which  drives  it.  The  machine  is  meant 
to  be  ran  off  the  ordinary  circuit,  the  house  being  xupplied 
from  an  Edison  station,  and  it  is  just  one  of  thoec  instances 
of  the  ease  (A  application  of  electricity  which  we  are  lookinf^ 
forward  to  seeing  in  greater  and  greater  abundance. 
Blocks  are  arranged  to  tighten  and  stretch  the  car- 
pot,  and  basting  pins  are  put  in  at  intervals  of  a  yard. 
The  whole  machine  ia  started  along  the  track  parallel  to 
the  table  on  which  the  carpet  is  arranged.  A  boy  or 
girt  can  start  the  machine,  and  either  ride  on  it  or  walk 
ahead  to  match  and  pin  the  carpet.  By  hand,  about  25 
yards  of  carpet  can  be  sewn  in  a  day,  ami  by  this  mochiue 
eight  yards  can  he  sewn  in  a  minute.  Mr.  Ames,  the  in< 
ventor,  claims  that  with  hix  boyo  to  work  two  machines  an 
amount  of  work  equal  to  that  now  accomplished  by  300 
girls  can  bo  turned  out.  The  seam  is  eujwrior  to  that  sewn 
by  hand,  both  in  evcnneaa  and  ttutness. 

Berrenberv  Air  Pnmp.--A  new  mechanical  air- 
pump  ha.i  been  publicly  exhibited  to  electrical  and  scientific 
men  in  Boston,  U.S.  It  is  suitable  for  making  incandes- 
cent lamps,  or  for  other  work  requiring  high  vacuum,  and 
in  invented  by  Adolph  Berrenberg.  It  haa  been  thought 
impracticable  to  produce  a  vacuum  sut&ciently  good  for 
electric  lamps  by  any  other  means  than  the  glass 
mercuTUl  pump,    Tlie  pnmpe  now  in  use  are  necesss 


[Of  imall  c«p«city,  and  the  tnercnml  ftimee  render  ft  \ta- 
llMHhy  to  work  with  ihem.  In  hicl,  tho  production  of 
the  vacuHRi  is  the  moat  expensive  aiid  tronblnome  of  the 
vwioiis  procfl8»e«  necessary  to  complete  the  lamp.  The 
Berrenberg  [nimp  is  able  to  exhaust  with  caso  more  than 
1,000  ftt  oace,  and  in  a  very  short  time.  H  doct  alone 
what  vould  require  hundredi  oF  mercurial  pumpe  It 
takes  up  very  tictle  room,  and  will  not  poieoii  those  who 
work  it.  He  lamp*  made  by  It  are  better  than  others  and 
will  bnm  longer  on  account  of  the  uniformly  good  vacuum 
it  produces.  The  pump  has  a  strong  ayndicate  interested 
in  its  dovelopmcnt  The  t«3t>  says  an  Amoricnn  aecount, 
ahoved  that  the  nut«hiiie  is  cnpa1>le  of  doing  what  u 
claimod  for  it.  Numerous  experiments  were  made,  all  of 
which  gave  great  satidBCtton  to  those  present 

LeedB  Bleotrle  Ughtlnff.— Mr.  Waddy  asked  the 
President  of  tlie  Bo;ird  of  Ti-ade  in  the  Hoiue  of  Commons 
on  Monday,  whether  he  could  explain  the  circumfltancies 
under  which  the  Board  of  Trade  had  refused  the  application 
of  three  limited  cumiianies  (or  parliamentary  powers  to 
supply  eleci.nc  lighting  to  the  borough  of  Leads,  notwith- 
standing the  important  demand  for  the  electric  light  by  the 
inbabitanta;  and  whethor  that  refusal  was  in  consequence 

-of  tho  opposition  of  the  locnl  authority  ;  and,  if  so,  whether 
he  oould  state  whether  the  looal  aQtbority  had  taken  any 
•tepa  itself  to  apply  for  powers  for  supplying  Leeds  with 
the  electric  light.  Sir  M.  Uicks  Beach  :  The  Booi-d  of 
Trade  refused  'x  proceed  with  the  applications  of  the  three 
eompviies  referred  to  in  consequence  of  their  not  having 
obtained  the  consent  of  the  local  aiiibority  as  raquirod  by 
tlie  statute.  The  Corporation  of  Ijeeila  stat«  that  a  com- 
mittee of  thoir  body  arv  engat^od  in  an  exhauativo  and 
OMtly  examination  of  the  tgueiitiogi  of  the  sujipty  of  uloc- 
trieity,  and  they  ask  that  the  matter  may  be  postponed  until 
next  year.  The  Board  of  Trade,  in  these  circumatancea, 
declined  to  dispense  with  the  consent  of  the  Corporation, 
but  informed  that  body  that,  in  the  event  of  their  not  being 
prepared  to  apply  for  powers  thomselves  next  year,  the 
Department  would  have  to  consider  whether  they  could 
refuse  to  grant  powers  to  other  promoters. 

SiMitrioity  in  Engineering  Workshops.  -Mr.  C. 

Freweri  Jenkins  dolivored  a  jMpor  at  the  Institution  of 
Civil  Eflgineers  Itut  Friday  on  the  subject  of  "  Some  Appli- 
cations of  Electricity  in  Kiu(ineeriiig  V^'oi'kahoita."  The 
paper    contained     a     description     of     threo      workaha)) 

^appli*n«e>  driven  by  electromotors.  The  general  require- 
nfri>t«  of  small  motors,  suitable  (or  driving  drills  and  ao 
0(1,  were  fir«t  considered,  and  the  suiubility  of  steel 
castings  for  the  field-roagnels  was  jiointed  out. 
A  Borias  of  ox[>enmenta  on  tho  magnetic  proiMrtiw 
of  cost  stoel  was  described,  and  the  ponseability 
curve     f{iven     with     the     flhsmical     analyees     of     the 

[WMplw  luted.  A  poitabto  drill,  driven  by  a  1  h.p.  luotot 
with  etefl]  magnets,  was  then  described,  And  the  results  of 
the  teste  oC  the  motor  were  given  and  also  the  efficiency 

,  of  the  combined  machine.  This  was  followed  by  partieu- 
hn  relatit^  to  an  olectriod  tubo-iujtUir  for  cutting  tubes 
out  o(  boilers,  and  by  usutemont  of  the  rosulu  of  the  tests 
of  the  motor.  A  number  of  dilTeront  mothorla  ol  connect- 
ing Up  the  motor  and  switch  for  quick  starting  and 
stopjM'ng  were  discussed,  together  with  tbeir  prjbctical 
Hueoes*  when  tried.  An  electrical  tmvelling  cntne  was 
next  mentioned,  and  the  practical  reiiuirenients  for  both 
^oarin^  and  motors  fiH*  the  cranes  were  set  forth  with 
ftxperimentii  on  difTerent  forms  of  gear.     The  results  of 

l|«8ta  made  on  the  power  pecjniped  to  drive  the  crane  were 


stoted,  and  the  efficiency  was  comiwrcd  with  that  of  the' 
former  method  nf  driving  with  a   fly  rope.     Lastly,  a  mag- 
netic  c1ut«h,  suitable  for  the  gearing  on  the  crane,  was  I 
describtd,  togcthtir  with  the  test  made  of  its  power  witiij 
varying  ma^Dutising  currents. 

Elsctrtc  Welding. — Sir  Frederick   Brnmwell  seemsj 
quite  to  have  fallen  in  love  with  nlectric  welding.  He  wae^ 
asked  to  give  a  report  apon  it^  and  insisted  upon  first  read- 1 
ing  a  paper  before  the  CiWl  Engineers.     He  ia  very  mueh^ 
taken  mtb  the  process,  and  it  will  not  be  from  want  of  his' 
support  that  it  should  be  well  introduced  in  Enf;land.    The 
welding  apparatus  which  was  instollod  for  the  occanon  ut^ 
the  theatre  of  the  Civil  Engineers  was  loft  ov«r,  at  the  sug- 
gestion of  Mr.  Pr60ce,totho  meeting  of  the  Elertrical  Engi- 
neers the  following — i.«.,  last — Thursday.  Dr.  Oliver  Lod^e'^ 
was  perhaps  a  little  incommoded,  both  by  the  largonttw  of 
tho  uifair  in  it«  wirogaUKOuise  taking  up  the  availalile  room 
and  also  by  the  na.lui-nl  curiosity  of  members  to  see  it  at 
work.     This  was  not  (or  long,  for  his  electric  lightning 
filter  soon  rivetted  the  attentJon  »(  his  audience.  But  when 
ibis  was  over,  Mr.  Fish,  accompanied  by    two  stalwart 
ismiths,  began  to  turn  on  the  current     A  myAterioos  whir-, 
ring  behind,  Mr,   Preeco  informed  tho  mcctini;,  was  thoi 
sound  of  a  16  h.p.  engine  (working  up  to  60} — a  source  ol 
power  that  must  be  kept  in  mind  when  contemplating  the 
wonders  of  electric  welding.     Pieces  of  thick  iron  bar,  angle 
iron,  hard  tooi   steel,  were  each  in   their    tani    rapidly 
brought  to  a  red  and  a  white  heat  before  the  audience,  AJ 
apnnkliog  of  borax  and  a  few   rapid  strokes  with  the, 
hammer  sending  white  hot  sparks  all  around;  then  the] 
piece  was  rapidly  unloosed,  and  the  smiths  went  at  it,  ding- , 
dong,  exactly  aa  in  an  oniinitry  smiths'  shop  on  an  ordinary 
anvil,  and  in  less  seconds  thou  it  take*  to  descril>e  the  piece 
was   welded  amid  the  .ipplaiiae  of  the  onlookers.     Teste 
were  then  made  by  liending  double,  with  [)erfoctly  eatisfac-j 
tory  riwsult.     Wires  were  also  rapidly    welded  with   thai 
ikutomutic  cuL-olT  weldera. 

Local  AatbortCies  and  tbe  Board  of  Trade. — J 
duputation  from  a  lurgu  number  of  town  councils  and  otherl 
luukl  aiUhurittes  attundud  at  the  otliuoa  of  the  Board  of 
Tiade,  Whitehall,  on  April  2-lth,  with  reference  to  the  model' 
order  under  the    Eloclric    Lighting  Act*   recently  issued' 
1>y  the  Bwinl  of  Trade.     The  deputation  was  introduced 
by  Mr.  11.    S.    Wright,  M.I'.,  who  dcscnbod    the    mem- 
bent   as    thoroughly    representative  of    the    interests    ia-i 
volved.    The  objections  of   the   local  authorities  to  tho] 
order  had  been  formuUited  at  a  meeting  in  WestminfiterJ 
Palace  Hotel,  and  they  were  placed  before  the  Board  oi  \ 
Trade  officials  .seriatifii,  Mr.  Oane,  town  clerk  of  Blackburn, 
pointed  out  that  clause  li  of  the  order  was  entirely  new, 
never  hiving  appeared  in  previous  orders.      It  mean i  that 
if  the  undertakers  of    any  system   of   electric    lighting 
were  to  go  outside  their  area  the  urdiir  they  bud  obtained 
might  be  revoked.     He  maintdiincd  that  such  a  provision 
was  entirely    unneceseary.    because   if    tho    undortakors 
exceeded  their  powers  they  wouUi  bo  iiJtra  vir^s,  ami  could 
be  dealt  with  at  common   law.     Tbi!  clause  was  one  which 
was  nut  quite  fair,  though  it  coidil  be  made  an  advantage 
rather  than  a  disadvantage  by  bciny  iimuridud  so  as  to  give 
the  Boanl  of  I'rade  power  to  antliortHe  the  laying  down  of 
mwns  in  adjoining  diilricte.     Mr.  Culcraft  said  the  Board 
of  Trade  were  inclined  to  agree  with  Mr.  (lane.  Mr.  Snuter 
(l>arlington)  stated  the  objections  felt  to  the  clause  requiring 
lot-Jil  authorities  to  give  socuritj.and  thtsitwasagrcedloomlt. 
Mr.  Calcraft  further  notified  the  deputation  that  clause  IS, 
giving  power  to  revoke  on  order  because  of  a  defect  in  the 
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coDBtmction  of  works,  would  rot  tie  goue  on  with,  aa  they 
were  going  to  put  in  othei'  cliuiws  which  would  meet.  that. 
Alterations  vera  agieed  to  in  several  miDor  Dt&btei-s  to 
which  objootione  wor«  taken,  and  the  deputation  then  with- 
dieiv. 

Fast  Telegraphlns. — An  interosLioj;  competition  was 
bold  on  April  10  ia  New  Vork,  in  which  prizes  were  given 
for  speed  and  clcortiess  of  telegraphing.  The  copy  waa  a 
printod  slip,  with  which  the  compotitorB  «ruro  allowed  to 
make  themselves  ^inilur.  The  lodiea'  prise  of  SOdola. 
WM  obtained  by  Miss  K.  B.  Stephenson,  witli  217  woitla  in 
five  mirmtes.  The  prises  for  old  tela^^raphitt*  (those  in 
iiervlce  prior  to  IRCi)  of  SOdoU.  was  won  hy  A.  S.  Ayres, 
229  wordn.  The  next  evoot  wm  the  most  ongerly 
:iritici{kate<],  and  the  resull  was  to  diiplay  the  Euitost  Morse 
that  hiu  <!ver  bftun  seen  up  to  that  data  Some  of  the  best- 
known  tele^ruphera  in  the  country  wero  in  the  competition, 
SayB  the  Electrical  W<rrld,  and  the  beauty,  clearnoaA,  and 
rapidity  of  their  sending  made  the  occasion  one  long  to 
bo  rentemherod.  A  surpriso  waa  in  store,  however,  even 
fur  the  telegraphani  themsolvea,  for  (he  prize  was  necured  by 
a  "dark  horse  "  :uaong  the  contestants,  Mr.  B.  R,  Pollock, 
jini,,  train  dispatcher  of  the  New  York  and  Now 
England  liailroad  at  Hartford.  He  started  out  at  a  pace 
that  surprised  the  audience,  and  not  only  kept  it  up,  but 
increaaed  it  until  nt  the  end  of  five  minutes  he  hud  2.*^ 
words  to  his  credit,  breaking  all  records  and  going  more 
than  10  wonU  aheid  of  his  nearest  cum[>otitor.  Although 
the  sending  was  very  rapid ,  it  was  not  at  all  as 
distinct  u  that  of  some  of  the  others,  and  the  judges, 
being  unable  to  agree,  asked  MeB.>irH.Gibsnn,'Ro1oson,  Pollock 
and  F.  L.  Cattin,  son  of  Mr.  Fred,  Catlin,  manager  of  the 
tournamont,  the  four  showing  the  greatest  spaed,  to  make 
another  ti-ial.  In  this  sMond  attempt  Mr.  Pollock  beat 
even  his  pre\*iouR  record,  sending  260  vrordit,  iiiitt  r>3  wonis 
a  minute,  while  the  speed  of  the  other  contestants  felt  off 
a  little.  Mr.  Gibson,  who  sent  23ii  wonis  in  the  seooud 
trial,  gave  a  singularly  clear  cut  and  distinct  exhibition  of 
speed,  every  character  being  easily  readable.  The  remark- 
able line  quality  of  his  work  seemed  to  some  of  the  judges 
to  GOUatarbaUnca  the  greater  rapidity  of  Mr.  Pollock,  but 
a-1  there  were  among  the  audience  (as  well  as  among  the 
judges)  those  who  were  willing  to  say  that  they  oould 
follow  the  high  «[)e«d  of  the  man  from  Hartford,  he  was 
awarded  the  first  price  of  lOOiols.  Mr.  Gibson  got  the  socond 
prize,  70dols.,  and  Mr.  F.  .f.  Kihm,  who  sent  211$  words, 
third  prize,  SOdols.,  while  Mr.  W.  L.  Waugh,  who  Bent  329 
words,  "^  given  the  United  Press  aiitl  SabJn  prises.     As 

»it  wue  irmintained  by  the  other  compoiitoiK  that  it  would  be 
iinpo<Ksil>le  for  an  operator  not  familiar  with  the  mattor 
tpread  Mr.  Pollock's  sending  at  T^•2  wnnlsa  minute,  a  sweep- 
&ika  of  lOOdula.  is  to  bu  arr.uig(yl  to  send  1,000  words 
of  ordinary  presa  mutter  not  to  be  seen  by  coTitMtunts 
till  the  start. 

Central  London  Eleotrio  Railway. — The  ftii-ther 
II         oiisiduration  of  the  C'-entral  Londun  Kailv>'tiy  Dill  was  con- 

■  tiuuoil  on  FHd:iy  and  the  following  days.  Sir  Jleiijamin 
lUker,  ill  further  evidence,  said  there  oould  be  no  possible 
■  I;inger  to  [woplo  suiTering  trom  an  electric  shuck.  The 
system  proposed  was  not  an  exitenment,  but  an  absolute 
certainty.  What  they  had  to  do  was  mere  child's  play  as 
compared  to  the  Metropolitan  Kailway.  Fourteen  lailos  au 
hour,  he  said,  wit*  the  average  speed  proposed.  Originally 
Bcverul  of  the  gas  ami  water  companies  had  objected, 
hut      b«d      now     alModoncd     their     0()(>osition.       Sir 
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John  Fowler  ma  alio  onmined,  and  stated  th 
risk  of  diaturb*nce  to  proi>erty  was  practically  avoided  b; 
the  system  aiJuptod  in  connection  with  the  projected  rail- 
way. Electricity  wm  now  ^omo^'od  from  the  axpcrimont^! 
stage  as  a  means  of  traction.  It  was  idle  to  suggest  that 
there  was  any  necessity  to  postpone  a  project  of  the  kind 
under  consideration  in  order  to  enable  further  information 
to  he  obtained  of  the  efficacy  of  electrical  traction.  The 
City  and  SoQthirark  Subway  was  a  case  in  proof  that  the 
scheme  was  practiAahle.  The  tnnncl  would  bo  lighted 
by  electricity.  This  closed  the  case  for  the  promoters. 
On  Monday  Mr.  Littler,  Q.C.,  addressing  the  committee  id' 
opposition  of  the  scheme,  said  the  owners  of  Che  land  bad 
frontage  towards  the  railway  of  the  value  of  a  million 
pounds.  The  leases  were  falling  in,  and  if  the  railway  were 
authorised  he  contended  the  rents  would  det^rea^e.  Tbaf 
principle  of  electric  railways  in  America  had  never  bcenV 
practically  tested  underground.  No  good,  he  contended, 
would  he  conferred  by  the  proposed  railway,  which  would 
he  less  advaatftgeoua  and  more  costly  to  the  travelling 
public  of  the  metropolis  than  the  present  system  ot'l 
oinniboses.  Respecting  the  capital,  lie  pointed  out 
that  before  the  company  could  make  a  dividend  oa 
£3,000,000  thoy  must  earn  £300,000  a  year.  There 
could  not  be  the  slightest  doubt  that  the  scheme  ■ 
was  to  be  financed  by  shares  on  the  public,  a  thing  which  ^ 
no  parliamentary  committoti  hud  yet  recognised.  Archi- 
tects and  surveyors  were  examined  as  to  the  injury  dona 
to  buildings  by  the  Southwark  Subway,  On  TuesiJay,  Mr. 
CrippB,  Q,C.,  addreasetl  the  committee  in  supjiort  of  tha 
oppoaition  of  Lord  Fortman,  the  Voatry  of  Marjdcbone, 
owners  of  property  in  Oxfordatreet  and  Holborn,  and 
owners,  occupiers,  and  frontagers  on  the  City  part  of  the 
line.  He  submitted  that  the  scheme  was  impi-acticable, 
and  that  it  was  not  one  in  whi'vh  such  exceptional  favours 
as  were  a-ikod  for  should  be  givan.  Witneaaes  were  examined 
in  supportof  the  interests  reprosoatud  hy  the  learned  counsel. 
On  the  sittings  being  resumed,  Mr.  W.  B.  Lewis,  C'.E.,  »id 
he  did  not  think  the  proposed  railway  could  be  constructed 
in  Cheupsido  without  damaging  the  buildings.  The  fearof 
disasters  from  the  construction  of  the  railway  had,  in  his 
mind,  been  increased  after  an  inspection  of  the  City  and 
Southwark  Itailway,  where  considerable  damage  had  been 
done,  notwithstanding  that  great  ingenuity  and  skill  had 
been  shown  in  the  coostruction  of  that  line.  He  feared 
damage  to  Bow  Church  in  Cheapside.  He  should  like  to  see 
the  railway  succeed,  but  ho  thought  the  experiment  should 
not  to  be  tried  in  Cheapside  and  the  Poultry,  the  risk* 
were  so  large.  He  thought  Mr.  Greatbead,  the  responsible 
engitieur  fur  the  Bill,  watt  far  too  sanguine,  thouj^h  bo  fl 
admitted  that  he  wae  the  most  experienced  engineer  in  thu  V 
eountry  on  such  workes  proposed  by  the  Bill  Westminster 
Abbey  wa:*  construotwl  «in  a  hank  of  grsvel,and  there  wwino 
subsidence  when  the  Meuopolitan  Railway  was  constmcted. 
Mr.  John  Belcher,  architect,  nextgavu  oridonce  with  regards 
to  Mansion  HoUse-buildinge,  in  Viotoria-atroei,  and  the  Foul* 
try.  Mr.Fowler.surveyortolhe  Portland  eetate,said  thatthe 
estate  extended  from  Marylobone-Iane  to  BernerB.!>treet  on 
the  iioith  side  of  Oxfuid-street,  and  represented  X84ti',000. 
The  jiroposed  line  would  run  within  a  few  feet  of  those 
bousee,  which,  if  it  was  nacosaai'y  t«  underpin,  could  only 
bo  accomplished  with  oonsiderable  risk.  Mr.  Gainaford, 
residing  in  the  Borough  fiigh-atreet,  said  bis  premtsei  since 
the  Southwark  Subway  had  been  constructed  bad  eerioualy 
cracked.  Mr.  Hughes,  an  architect,  ha.uAen  \t>  a  twVKiit 
showing  the  result  of  borings  he  bad  mnAeNRtMotA^TCet , 
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OPENING  OF  THE  EDINBURGH  BXHIBTTtON. 

(KBOM   our  SriClAL  CORKKSIMNDENT.) 

A  specul  tniD  conUining  tho  Uuke  aad  Diicbess  of 
Edinburgli,  together  with  a  number  of  other  distinguished 
.  gUMts,  including  repre*etit«tiveii  of  the  pres<,  was  run  on 
Wednesday  morning  to  Edinburgh.  TheweathcrwaaTcryfine 
tnd  great  enthtuiasm  was  ahown  by  the  inhabttantH.  Grout 
crowds  attended  the  arrival  of  the  "Duktt  and  DucheH  of 
Edinburgh,  and  aaiutei  were  firod  from  the  Castle  giins. 
Speciul  airan^cmoiitu  were  modo  for  tbt:  reception  oi  the 
gueets,  und  a  banquet  wan  lictd  in  the  cvctitng. 

The  opening  ceremony  took  place  at  half-past  one  yus- 
t«rdaj  in  the  gmnd  or  muaic  ball  of  the  exhibition.  The 
exhibits  are  in  a  more  forward  HtAte  than  is  usual  at  open- 
ing, and  the  officials  have  made  t{reat  efforts  that  the  oxhibiu 
should  be  in  place.  Still,  &  good  deal  is  in  unfiniahed  con- 
dition. The  looomobive  section  contains  splendid  examples 
of  oldest  as  well  as  of  mo«t  modem  engines.  The  elec 
trieat  machinery  hall  and  the  ext«ngive  lighting  Aoems 
well  designed,  and  the  light  is  well  distribtitod,  The 
effect  ia  certainly  very  effective,  and  givN  great  credit  to 
Mr.  Rryacn,  the  electrical   engineer.  .  Arc   lights  are  very 

fluitifully  UEcd,  and  there  are  no  less  thun  95  lamps  of 
,000  cjt.  in  the  machinery  ball.  Sunbeam  Ininps  arc  used 
in  the  music  hall  and  in  the  ffritclass  dining-roomii,  and  of 
these  there  are  110  of  200  o. p.  e«ch.  A  tine  art  gailoiy 
has  been  added,  in  which  a  large  number  of  Scottish 
pictures  am  shown.  A  special  and  interesting  exhibit  of 
Belgian  pictures  has  been  tent  over.  The  representatives 
of  the  j»rea4  were  admitted  to  a  private  view  on  AVednes- 
day.  The  genenl  exhibits  are  ext«nsive  and  vfiried,  and 
■re  capitally  arranged.  All  the  officials  and  exhibitors 
•peak  (liRbly  of  the  efforts  of  Mr.  I<ee-Bai>ty,  who  seams 
to  have  the  geniii;*  fur  uiganisatioii.  It  will  ne  remembered 
that  the  Srst  sit^ostion  for  such  ao  exhibition  came  from 
Mr.  A.  K.  Bennett,  the  genial  and  able  m&nafi!Or  of  the 
telephonic  syslera  of  the  difltrict.  The  suggestion  wa.i  for 
an  electrical  exbibition^  but  work  grew,  and  from  the 
eriginal  germ  bus  grawn  a  lai^e  and  very  important  generjii 
exhibition.  Tho  duUiU  of  the  exhibits,  so  tar  as  our 
readers  are  interested,  will  follow  indue  course,  meanwhile 
it  is  intereating  to  know  that  the  citizenn  of  the  finest  city 
in  the  worM  have  entered  into  the  work  with  great  spirit, 
and  seem  d«tariiijned  to  make  the  exhibition  a  gtttat  suc- 
cess. We  believe  that  if  tbo  exhibitors  will  faU  in  with 
the  riewa  of  the  executive  a  series  of  trials  will  be  made  of 
electrical  apparatus. 

Tbo  addraes  of  the  executive  council  to  the  Duke,  among 
other  tbioga,  said  it  was  intended,  in  the  first  instance,  that 
tiifl  exhibition  should  be  confined  to  ohjects  nithin  the 
uibere  of  electrical  and  mechanical  engineering,  but  the 
desire  to  take  purt  was  found  to  be  so  gonoral,  not  only  at 
home  but  abroad,  that  it  was  nocesaary  to  enlarge  its  scone, 
and  this  has  resulted  in  an  international,  and,  practically, 
Dnivaraal  exhibition,  which,  the  council  tniBt«d,  His  Koynl 
Highness  would  find  to  be  worthy  the  honour  cunforrod  by 
bim  in  coming  to  open  it  The  original  object  has  always  been 
keirtwelltnview.andtbeilluitrationBofthevarioiiBinventions 
ill  and  applications  of  electricity  occupy  the  foromost  posi- 
tions. MechniiicAl  engineering  is  worthily  represented, 
while  the  collection  of  Tocos,  to  railway  work  generally,  a 
probably  the  finest  ever  *««u  in  this  kingdom,  fho  general 
industncki  of  the  country  occupy  a  Urge  hj^uicc,  and  will  be 
found  exceedingly  interesLtng  and  instructive.  Reference 
was  made  to  the  generous  support  received  from  other 
countrias  ;  mure  than  half  the  main  building  is  devoted  to 
larajgn  sections. 

To  this  address  the  Duke  replied,  thitnking  them  in  bia 
own  name  and  that  of  the  Duchess  for  the  invitation  to 
attend  the  o|ie[iing  of  tJiis  inijKirUnt  and  interesting  exhi- 
bition, and  for  ifae  courteous  and  hoapitablo  reecption.  He 
woald  convey  to  tha  Quoon  the  expression  of  loyalty  and 
the  hope  she  would  find  it  in  her  power  to  visit  the  exhibi- 
tion during  the  year.  He  congratulat«d  the  committee  on 
the  excellence  and  generaility  of  the  exhibits. 

After  tbo  reply  the  Edinburgh  Choral  Society  sang 
Psalm  viii.,  as  B|iecially  composed  for  the  occasion  by  Mr. 
H,  MacCunn,  aiui  the  exhibition  was  doelared  onn. 


We  have  already  (p.  251,  March  28)  alluded  to  a  new 
type  of  dynamo  introduced  by  MM.  Rcignier  and  Bary,  in 
which,  by  the  arrangement  of  the  armature,  the  output  is 
very  greatly  increased  for  the  weight  of  the  machine. 
The  fallowing  it  the  translation  of  the  paper  read  by 
M.  €h.  Reignier  before  the  Soci6t6  Int«mationale  des 
Etectriciens  ; 

The  dynamo  which  I  have  the  honour  to  presnit  to  the 
Socit'tL^  tnteruatioiuUe  dee  Eleclriciens  is  a  conUnuoUfrcor- 
ront  dynamo,  which  offers  over  all  known  types— from  the 
point  of  view  of  specific  utilisation  of  the  iiu.t«rials  em- 
ployod^n  very  groat  eupenority,  the  extent  of  which  I 
shall  enable  you  to  judi^e. 

In  tho  improvement  of  continnous-cnrrent  dynamoa,  the 
researches  of  to-day  arc  pnncijtally  upon  the  subject  of  the 
diminution  of  the  weight,  for  this  carries  with  it  not  only 
the  immediate  advantage  of  lightness,  but  also  that  of  price, 
which  generally  decreases  with  the  weight  of  the  machine. 

This  tendency  to  improve  dynamos  in  this  direction  ts 
expluined  by  this  fact :  tho  only  two  general  tdims  oE  ccm- 
parison  of  dynamos  between  themselves  are  the  "  efficiency'* 
and  the  "  specific;  output." 

Now,  the  figure  obtained  for  efficiency  lutvjng  now  become 
alRKiat  a  maximiun,  or  at  loust  a  figure  which  leaves  little 
to  be  gaini»l,  there  remains  no  true  improvement  to  bo 
made,  save  in  the  number  of  wstts  thai  can  be  produce<l 
with  a  given  weight  of  macbino. 

The  factors  of  specific  output  are,  as  is  known,  in  tb» 
first  place,  the  speed  and  the  intensity  of  the  magoetic 
field.  The  first — the  8)>eed^need  not  be  here  considered  ; 
for  all  dynamos  whose  srmuturos  are  formed  by  copper 
windings  are  constructed  to  run  at  a  certain  speed  which, 
rightly  or  wrongly  ^wrongly,  I  think  we  may  say)  is  eon- 
sidered  at  a  maximum.  Next,  as  to  any  great  incraaae  in 
the  strength  of  the  magnetic  field,  it  is  equally  known  that 
this  cannot  be  accomplished — as  we  aje  au-eady  in  the 
higher  ports  of  the  magnetising  function  of  the  machine — 
save  by  an  expenditure  of  electric  energy  far  more  than 
proportional  to  the  effect  produced.  Neithc-r  of  the«« 
factors  can  therefore  really  contributo  to  diminish  the 
weight  uf  a  machine  without  leaving  the  admiued  laws  of 
construction  or  without  losing  in  the  etficier.cy. 

In  the  value  of  the  E.M.F.  induced  there  is  also  coo- 
cerned,  besides  the  speed  and  the  intensity  of  the  field — 
which  wo  sup]>ose  constant  for  all  machines — the  length  of 
the  wire  in  tne  armature.  If,  therefore,  without  changing 
the  dimensions  of  an  armature  a  greator  length  of  wire  of 
the  same  section  can  be  placed  on  the  armature,  the  current 
output  will  remain  as  before,  but  the  E.M.F.  will  have  in- 
creased proportionally  to  the  increase  in  length. 

Such  a  result  can  only  bo  obtained  if  the  ma^u4tic  field 
does  not  psruko  in  this  iaercaso.  Unfortunately,  this  cannot 
bo  done  with  tho  known  ty|ves  of  dy  namos.  Whether  it  lie  a 
drum,  ring,  or  disc  armature  the  air  space  is  always 
increased  if  copper  be  addo<l  to  tho  urmattiro,  and  £ho  field 
is  accordingly  diminiiihcd. 

The  improvement  carried  out  la  our  machine  lays  in  the 
means  of  adding  to  the  quantity  of  active  metal  in  the 
present  type  of  dynamo  without  diminishing  tho  Said.  It 
consists  in  replacing  the  cojiper  wires  of  the  ordinary 
machine  with  metallic  plates,  or  strips,  which  are  composeti, 
in  variable  proiMrtions,  of  copper  and  of  iron;  th«  tpaoa 
between  the  iron  of  the  polo-pieces  and  the  magDatic  core 
of  the  armature  can  in  this  manner  be  rendered  aztramely 
permeable. 

This  modification  can  be  carried  out  with  all  typea  ol 
armatures. 

.Sunpoae,  for  example,  that  we  have  a  ring  formed  by 
the  building  up  of  iron  sheets,  as  in  the  ordinary 
ring  armatures.  W«  will  represent  it  in  accompanying 
figure. 

Upon  the  exterior  circumference  are  placed  tho  stripe 
serving  to  conduct  the  induced  current.  These  alripa  are 
placod  in  the  following  order:  Iron,  copiwr,  iron,  insula- 
tion ;  iron,  copper,  etc.;  each  couple  (or  triple)  iron-copptf- 
iron,  replaces  one  wire  of  the  ordinary  machine. 

AvaiDSt  the  interior  circumfarenoe  are  placed  strira 
irbiea  iiMd  do(  bo  tnagnotuod,  and  an  eith«r  wholly 
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copper  or  insiiUtion.  The  ftpaco  lost  in  Kiuirig  from  the 
external  to  the  internal  circumference  is  tb.iB  gained  by  tha 
c«nda<libi)it7  of  the  motkl. 

Tbo  conneclioru  of  the  opposite  stripi  of  tb«  annsturfl 
M»  made  at  the  enda  by  plates  of  copper,  ind  the  contacu 
»t  the  junetfona  MO  siniply  obtiiiiod  by  a  strong  preesiire 
of  the  extremitiea,  which  hitvo  been  cleaned  with  care. 

With  such  an  arraogement  an  output  of  10  waits  per 
kilojrranime(18-:!  wattaperlb.)  of  machine  can  be  obtaineti. 

Tbe  circumferentiiil  velocity  for  normal  speed  is  10 
metree  per  second,  which  is  the  minimum  of  the  speod 
ordinarily  choeen. 

The  following  table  givai  the  specific  output  of  the 
different  types  of  onlinary  machines  of  which  we  hiive  been 
able  to  obtain  particulars : 

Edison  dynamo  (1885)    6-7toll-6 

Edisou  dynamo  (188&)    9'A  to  U  3 

Thury(l8S6)   n-8  lo  15-3 

Dulait   8-3  to  13 

Ouw SI  to  11 

Bechniowski     190  to  26-4 

Breguet  (1889) 10-2  to  ii 

It  is  to  be  noticed  that,  of  all  these  machinee,  those 
which  have  the  Ur^st  activity  are  those  which  at  the  aamo 
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time  have  the  areBt«it  linear  velocity.  Even  nnder  these 
,cot)ditioiis  wo  Bare  already  a  very  great  anperiority  from 
I  poiot  of  view  of  woiKht ;  but  to  make  the  compamon 
,  _.-fect  we  ought  to  raise  the  velocity  to  16  metrea  per 
second,  which  would  give  an  output  of  04  wutts  per  lolo- 
gramme  of  machine. 

Why,  it  may  be  asked,  have  we  remaitked  at  so  small  a 
veloci^  when  the  employment  of  metallic  stripe  instead  of 
copper  wire  would  guai-aiitee  a  resistance  to  centiifogal 
force  considerably  grea.ter  than  what  would  be  admissible 
,  in  odien  I  In  this  we  have  simply  followed  n  question  of 
roatjne. "  It  is  not  tbo  custom  to  exceed  a  certain  speed. 
We  have,  in  this  instance,  kept  to  the  osiial  Kgurei,  con- 
tent to  mark  the  machine  for  a  smaller  power  than  that 
wfaicb  it  can  produce. 

Te  oonliniie  the  comparison,  we  will  take  different  types 
of  machine  of  the  same  power. 

a.  The  Itecbniewski  drnamos  prodaoe  800  watte  per 
kilogramme  of  copper  in  the  armature,  and  370  watts  per 
kilO){ramme  of  total  copper. 

6.  The  Desrociers  dynamos  give  250watt4  per  kilogramme 
of  total  copper. 

c.  The  Edison  dynamos  give  900  watts  per  kilogramme 
of  copper  in  armnture,  and  92  per  Idlogramrae  of  total 
copper, 

J.  We  have  found  in  our  own  first  trial  machine  a  pro- 
duction of  1,800  w»tte  per  kilo^mme  of  copper  in  arma- 
ture, aod  Ho  kilogramme  of  total  copper. 

These  figures  are  r6sum6d  in  the  following  table  : 
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r,aflt!y,  the  electric  efficiency  of  onr  dynamo  is  94  per 
cent.,  and  the  commorci^]  eRiciency  reaches  90  per  cent  A 
tuachine  of  one-third  the  woighb,  which  produces  the  same 
out'put,  is,  lire  think,  of  sulScient  interest  to  bring  before 
your  notice. 

LANOHANS  INCANDESCBHT  LAMP. 

The  Langhans  incandescent  lamps  to  which  we  have 
nlready  alluded,  haa  been  patented  and  brought  out  by  the 
Iianghiiiifl  Ktectrical  Company  of  Borltn.  The  lamp  has  the 
appearance  shown  in  the  accom]ianyiii^  illustration.  The 
pnnctpal  ix>int  of  novelty  is  tbo  vortical  support  n,  which 
suBtaina  too  spiral  EUment  b.  This  support  is  connected 
at  a}  to  one  of  the  electrodes  and  at  a'  bo  the  spiral,  which 
is  joined  at  A  to  the  other  electrode. 

The  suuport  consists  of  a  core  and  a  surrounding  envelojM. 
The  onvolope  is  compoeed  of  two  molals  or  alloys  of  which 
the  coefficient  of  ex^^nHion  ts  different.  By  reason  of  the 
heat  produced   by  the  radiation  there  ii  a  difTcrencfi  of  ez> 
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Tho  liSUKuuiu  tuuAUiiiniMUl  Lsaip. 

I«n«ion  between  the  core  and  the  envelope,  and  the  internal 
tensions  which  re>ult  prevent  all  lateral  bending. 


PHENOMENA    OF    ALTERNATING   CURRENT 
IHDOCTION.' 

BY   PROK.    Kl.IHU  THOMSON. 
(Gnutudtii  from  page  335. ) 

A  small  motor  of  a  curious  type  has  boon  made,  utilising 
the  principle  of  shading  the  pole  by  closed  circuits.  A  lami- 
nated ring  (Kig.  12)  is  wound  over  with  wire,  hut  has  a 
alot  cut  tnrough  it,  dividing  the  ring,  and  causing  it  to 
preeent  two  pole  faces  opposite  to  each  other  at  the 
cut  uart.  Each  pole  is  arranged  by  a  set  of  closed  copper 
bancs  to  be  "  shaded,"*  u  I  term  it  A  copper  disc  free  to 
turn  introduced  by  one  edge  iolo  the  slot  turns  rapidly  and 
Bxerta  some  power. 

Removing  the  disc  it  is  found  that  a  silver  coin  can  be 
inserted  into  the  ^ot  and  will  be  drawn  into  it  and  pro- 
pelled with  some  force  through  the  same,  while  a  lead  coin, 
or  coin  of  base  metal,  will  be  scarcely  afreot«d.  This  is 
due  to  the  vigorous  cnrrenta  which  can  exist  in  the  silver, 
owing  to  ita  high  conductirity,  while  the  very  low  efToct  of 
the  lead  is  due  to  the  opposite  cuiae. 

To  obtain  a  rotary  effect  on  a  copper  disc  we  can,  however, 
simplify  mattera  very  much  bv  using  no  eloood  circuit  at 
all,  nor  even  a  steel  piece.  We  may  place  the  disc  partly 
over  the  alternating  pole  and  then  hold  over  the  diec  a 
bundlo  of  iron  wires  or  unwound  core,  taking  care  to  offset 
its  axes  to  some  extent  from  that  of  the  pole  towards  which 
it  and  the  disc  are  presented.  The  result  is  at  once  a  rapid 
revolation  of  the  disc  in  the  dlreotiOD  of  the  ofleettiDg. 

*  AbMraot o(  a  Isotan  (leUveted  bslbrs  the  American  laatituts  o^ 
SlsBtiloal  iDglBswaab  Oehnabta  OoUig*,  April  a;  IdOO. 


Tb«  roUry  aGfoeta  are  utiliaed  in  ttio  construction  of 
tIdcLric  inoton  and  meters  of  more  or  leas  merit.  Thoy  ara 
cap»Me  of  very  fcrcat  variRtion  by  cbnii}()ng  tlie  forms  and 
rolations  of  the  devices  U!te<l. 

Somo  curious  niodificatitjns  of  the  offccU  iirc  foiirnl  in  the 
revolntion  of  copper  baJU  or  cylinders.  A  hollow  copjier 
b*U  may  bo  Uid  on  a  plate  of  copper  (Fig.  13),  or  within  a 
ring  of  tli«  tame  in«taC  ttini  Mt  in  fcyratory  movement,  Jt« 
direction  of  rot«tioii  oa  well  m  the  position  of  its  asis  of 
rotation  depending  on  the  relation  of  the  boll  and  the  plate 
on  which  it  re«ta  or  the  ring  which  oncloso*  it  in  relation 
to  Ihcaltornatiiig  pole  which  is  used  to  set  it  in  tcofcmont. 

It  will  even  rotate  on  a  horiitontiil  axia  while  resting  on 
a  plate  of  cipjxjr;  ihia  rwniirej  thnt  it  rub  its  «q lutor  upon 
auch  Burfaco  and  overcome  the  friction. 

Placiii]^  the  ball  in  a  viue  of  water  in  which  it  floats  and 
supporting  the  vweovcr  the  pole  upon  which  has  >>«en  laid 
a  plate  of  copper  partly  covering  the  pole,  gives  vigoroiwt 
rotation  of  the  ball  in  the  waUr.  Serenl  balls  of  varioiu 
uses  may  be  placed  in  the  vase,  or  a  copper  dish  lubetitiitcd 
for  the  plate,  or  tb«  ball  and  dish  both  nsed  together 
JFig.  U).  Th©  effect* of  these  latter  are  both  annsing  and 
instructive. 

Wft  need  scarcely  atop  to  conwder  that  those  actions  are 

brought  about  jnst  as  the  movotaonta  of  the  discs  were  set 

up  by  induced  CHrrenln  and  shifting  magnetic  lines  that  aro 

retarded  by  the  closed  circuit  current*  set  up  in  the  plates, 

I  rings,  etc.,  which  h&ve  been  omplu)'od  to  modify  the  iicld. 

But,  on  wo  have  shown,  it  is  not  necessary  for  ohtainina 
some  of  theae  effecta  that  the  Kald  he  modified  by  closed 
circuit  currents.  Slight  changea  in  the  powtiou  or  ehapc  of 
parts  may  be  sufficient  to  give  rise  to  rotary  effects.     ThuR 
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_iron  on  the  altcmat- 

I  a  oopper  ring  mounted 

■OMto^BeaWe  to  rewSve.  The  ring  in  this  case  is  best 
provided  with  a  laminated  iron  intcriur,  which  supports  it 
-ind  enabloB  it  to  be  «*wlj  nwunteJ  on  a  ahaft,  Thg  Eflppf^ 
eylfiidn  ruwolwa,  AiidTu  direction  is  Bu?fB"Hrat  it  iicems  to 
be  blown  around  by  a  bloat  from  the  edge  of  the  wedge  or 
)»int.  of  the  cone. 

A  curious  electrical  gyroscope  is  constructed  sa  follows  : 
A  vertical  mrot  projecte  from  the  centre  of  the  alternating 
nolc  (Fig.  16),  upon  which  pivot  is  hung  a  horiEoiiLal  rod, 
■  oearing  on  one  side  of  the  pivot  a  copper  frame,  in  which 
bii  oatned  a  aop^r  rit^  or  wheel  with  an  iron  inner  portion, 
such  ring  or  whoci  being  delicately  pivoted  in  the  frame  in 
thu  usual  way.    The  rod  bears  on  lU  other  end  the  counter- 
poise  or  balance  weight.     The  cof>per  frame  bearing  the 
rin^  is  placed  in  an  inoliMid  direction  with  reference  to  the 
honxontaL     Under  these  circumstances  rotation  is  given  by 
the  alternating  Held  in  which  tho  inntntniont  is  placed,  and 
'»  properties  of  the  gyroecopo  aru  exhibited.     It  is  need- 
to  say  that  a  Uitle  ingenuity  may  modify  the  inatru- 
aent  in   form,  or  lead  to  the  constniction    on   similar 
'prina'ples  of  a  varitty  of  curious  dcvicv«,  receiving  their 
movemente  from  the  actual  space,  m  it  were,  in  which  they 
are  placed,  and  without  direct  counections  of  an  elaotrieal 
or  mechdnjcal  character. 

There  is  a  growing  tendency  among  electticiuns  to  regard 
tho  elVocu<  of  what  is  called  an  electrical  current  ni  a  eon- 
duetor  to  he  due,  in  large  part,  at  least>  to  a  movement  of 
[•Articles,  or  to  a  transmitted  strain  which  haa  ita  jilaco 
entirety  outude  the  wire  or  conductor,  and  in  the  ^^ux 
uound  aucb  ooodiuilor.  The  wire  and  current  in  it  are 
regarded  timply  as  tho  ceutral  core  of  a  eet  of  distiirULncea 
in  tho  medium  surrounding  it,  by  which  medium  the  onorgy 
of  the  curnuit  is  actua.lly  tniumittod,  if  th«  current  itself 


is  not  merely  an  effect  of  such  a  set  of  disturbances  in  tba 
surrounding  medium. 

Viewed  in  this  light  the  phenomena  we  have 
been  conridering  ore  seen  to  be  aimply  the  mult 
of  modifying  tbcflo  outside  effects  by  cooducting 
or  magnetic  mawas  placed  in  tho  medium  subject 
to  dinturbance.  The  coil  convoying  the  current  sets 
changing  sot  of  strains  in  the  cthor  around  it,  or  rathi 
coil  itself  is  only  the  centre  of  such  strains  transmii 
into  the  medium  surrounding  the  nire  from  the  aoUTce  oE 
current  used,  which  may  be  a  dynaiTiO  located  in  a  cap 
iiipply  station.  The  chan^ng  set  of  stmins  aronnd  tbi 
used  in  the  experiments  ciui  set  up  current  in  other  con- 
dwctors  than  the  coil  subject  to  their  action.  Thus  are  pro- 
duca]  the  induced  curronta  in  tho  copper  ring?,  balls,  platoe, 
ot^:.,  used.  Such  currenU  react  on  the  medium,  and  modify 
tile  distribution  of  strains,  and  so  give  rise  to  tho  move- 
menta  and  other  phenomena  displayed. 

The  relation  which  exiita  between  a  primary  inducing 
coil  and  a  eecundary  coil  in  an  indueUve  apptratua  or 
transfnrmer  is  of  the  t^amo  nature.  The  seoonoanr  toil  is 
merely  a  conductor  immersed  in  the  medium  which  sur- 
rounds the  primary  coil.  The  lattor  and  tho  wiie  Willnu 
to  it  from  the  source  of  current  is  but  tho  core  of  a  set  of 
disturbances  or  strains  in  the  other  surrounding  it,  and  in 
which  the  secondary  coil  is  immersed.  Hence,  the  coils, 
though  insulated  from  each  other,  are  yot  both  immersed  in 
the  raoilium  whou  transmitted  strains  aro  the  retd  expres- 
sion of  electrical  energy  trauiimittiKl.  The  result  of  this 
relation  is  that  were  it  not  for  tho  fiict  that  the  coiU  must 
nocusBurily  bo  made  of  imijcrfuct  conductors,  the  amount 
of  energj'  transmitted  to  a  secondary  coil  from  tla  primary 
could  }ie  unlimitod,  it  might  l>e  thousands  of  bor&o-power, 
and  the  irun  a;rc  of  the  transformer  bo  only  of  bu«^  size 
as  to  be  easily  lifted  in  the  hand. 


H 


Fio.  16. 


Kio.  16. 


Let  ua  imagino  the  primary  and  secondary  coils  of  an 
induction  apparatus  made  of  pipe,  ihrouch  which  a  refrige- 
rant is  circulated,  or  uround  which  a  powerful  refrigomting 
action  is  exerted,  itich  as  might  bo  obtained  by  thecviipora- 
tion  of  liquetied  gases,  ami  in  such  case  the  resistiince  oa  the 
mils  wnnld  become  very  sm-tll  indeed.  The  coils  couUl 
carry  large  curreoft  without  losn,  and  the  Amount  of  energy 
ublaioed  in  tho  secondary  would  almost  keep  pacu  with  t£e 
energy  su]iplie<l  to  the  primary.  A  remarkable  example 
of  this  wonderful  capacity  for  energy  transmission  is  aeeo  in 
aome  transformers  fur  electric  welding,  in  which  20,000  tu 
30,000  wstt«,  or  from  30  to  40  h.p,  are  traiiaferred  to  the 
eocondary  coil  from  the  primary,  apprently,  while  the 
iron  core  or  aiagnetisable  core  is  of  ijuilc  muuerato  dimen 
sioiis.  In  fact,  the  iron  core  has  but  little  to  do  with  the 
capacity  for  transmission  of  ener^^y  by  induction,  tbuugli  it 
cffocta  the  E.M.F.  set  up  in  the  turns  of  wire  uf  the  coils. 

Could  we  imagine  an  open  ooil  without  iron,  comimwd 
ol  two  interwound  cods  oi  copper  wire  or  tubus  iiwulatad 
from  each  other,  and  kept  at  the  lowest  possible  tompera- 
turo,  so  as  to  practiciiWy  abolieh  the  resiatdince  of  the 
cnpper,  we  would  have  an  apparitni)  of  the  very  highest 
ethciency  for  the  transfer  of  cleetrical  etiergy  from  one 
circuit  U>  another,  and  one  which  could  be  of  very  moderate 
size  and  yet  transfer  enormous  amounts  of  such  energy,  to 
be  used  tor  lighting,  metal  worldpg  or  other  purpOMa. 

There  has  -jnly  been  time  in  this  discusaiou  to 
touch  upun  a  few  Haliont  foiitui-ot  of  our  subject, 
ubout  which  a  vtdume  might  be  wntteo  at  the 
present  time,  the  object  bein^  to  bring  U>  the  notioo 
of  tho  institute  ruther  the  experimental  domunstra- 
tioni  only,  stripped  uf  such  theoretical  coiiaidoratiotui  as 
would,  if  incorjoiated  in  this  pa[>er,  have  taken  up  much 
mitrc  than  the  sjiace  ;illotted  to  it,  aud  porhape  have  ex- 
hausted the  interest  of  the  hearers. 
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WYWNES  URBAN  ELECTRICAL  TRAMWAYS. 


Some  weelu  ago,  it  will  bo  retngmliore)),  wo  received  uii<] 

'printed  tde  deMripUoii  of  a  new  aji'stcm  of  alectric  traction 

desigiietl  by  Mr.  Frank  Wyiino,  tocothar  with  the  report 

thereon  by  prominent  members  ^  the  Brush  Electrical 

Corporation,     It  almost  appe&reil  from  this  report  that  the 

Brugh  Corpwratioii  wero  intending  to  take  uu  this  ej-stem, 

Imt  8o  far  we  have  not  heard  thftt  this  is  the  case.     It  is 

diffioult  of  course  lo  docido  ui>on  the  comparative  ndvan- 

tagea  oi  a  iiew  dejiarture  in  traction  ftyatom   without  a 

-pr*ctic»l  trial,  or  definitely  to  decide  on  ita  utility  without 

F4ax«(til  teeta    in  actual  running.     We  have  not  hiid  the 

opportunity  of  judging  of  the  iiygtom  practically,  nor  to  far 

as  wa  arc  aware  has  there  been  anyftttompt  to  demonstrate 

the  ^posed   system  in  imctico— at  least,  not  the  loiut 

knentiQTi  han  been  mxde  of  thin. 

Wo  have  feceiveij  from  Mr.  Wynne  (whoM  adclress  ie  h, 
Westtnioster-cbambers)  a  further  {cimphlob  or  pros|>ecttta 
on  bis  system,  entitled  as  above,  but  it  seama  more  correct 
(we  are  under  correction  if  Mr.  Wynne  haa  a  network  of 
urban  electrical  tramways)  to  call  this  Wynne's  urban 
olcctrical  tramway  "Syatom,"  We  wish  to  be  fully  under- 
stood in  thiti  raatlar.  We  huve  not  the  sliphlest  objection 
in  the  world  to  inspect  and  topraiee,  if  possible,  xny  system 
of  eloctrical  tiiictioD  if  it  »e«ai  to  prove  advuntaccous,  and 
espocially  and  aljove  alt  ir  it  has  been  practically  tented  ; 
but  we  must  decline,  merely  because  the  diagrams  nre  put 
Ushod,  to  consider  the  syfttem  as  definitely  accepted,  and  as 
such  a  fiiiitalile  inibject  for  the  public  to  spend  thair  money 
ujwn,  Kveii  if  the  systom  were  to  bo  Men  in  practice, 
there  would  be  probably  many  and  varioUB  opinions  upon 
the  advanUget  of  the  8yst«m,  wbicb  would  remain  to  be 
teeted  by  practice,  and  until  this  is  the  case  we  must  hold 
ourselves  open  to  judge  ourselves  of  the  apparent  advan- 
ta^es,  judging  simply  from  the  drawings,  the  atatameats  of 
the  inventor,  and  previous  experience. 

Hie  proepoctiu  or  momorajidum  is  sent  to  oi  for  inser- 
tion, and  Mr.  Wynne  hopes  we  sfaall  be  »ble  to  endorse 
his  rtews  and  bis  notoa  uuod  other  eytbcma  of  electrical 
Miction.  Wo  are  not  in  the  position  to  do  the  oue,  nor 
inclined  to  do  the  other.  Mr.  Wyiine'n  system,  as  will  be 
remembered,  i«  a  closed  conduit  itystom — i.«.,with  no  open- 
i&g  through  the  ground — and  the  essential  port  of  the 
system  is  a  zigzag  or  crenellated  strip  of  iron  fixed  among 
the  cobblertnnes.  divided  into  short  lengths  and  charged 
aa  t^«  cor  move*  along.  The  system  is  ineeniout,  but 
eubodiee  so  many  points  of  doubt  and  .icknowlodgod  difB- 
cuity  that  il  is,  at  the  very  lea-it,  extremely  uncei'tain 
whether  the  dittadvnnlAgea  would  not  cminterbalitnce  the 
advantages.  In  the  first  pluco,  the  charged  platoa  arc,  to 
come  extent  at  least,  cx[ioaod.  Thi^,  however,  is  not  the 
chief  difficuUj'.  In  the  next  place,  it  would  seem  that  tho 
CODtACt-boxes  i&ro  to  be  placed  at  tLes|Kicool  every  nine  feet 
or  to.  This  in  itoelf  is  an  item  of  cuuaidcniblu  piirplexity  •, 
but  when  it  is  remembered  that  each  of  these  ia  a 
piece  of  electrical  apparatu*  needing  to  bo  Occasionally 
iiispectod,  repaired,  or  otborwifio  attcnde<l  to,  it  can  hnrdly 
ba  considered  as  a  simplicity.  Then,  again,  the  insulation, 
always  the  most  difficult  pmnt  in  an  underground  system, 
in  eavalierly  dismiieed  with  oi'dinaiy  grouting.  The  main 
electric  conductor,  again,  of  course,  is  not  able  to  be 
in&pected  or  repaired  without  taking  up  the  road.  A 
fuiiher  great  difficulty  will  necessarily  ce,  in  wet  or  muddy 
weather,  Uie  ubuininu  of  proper  contact^  and  the  practical 
hitches  which  are  likely  tu  occur  in  any  occaaiuiml  failure 
through  mnd  and  dirt,  th»ngh  [possibly  small  in  a  single 
case,  might  vcrj*  [losnlrfy  mount  up  to  a  serious  inconvo- 
nienoo  on  the  whole  length.  Notwithstuoding  all  thii^  we 
ahould  be  delightal  to  see  the  tiyatcm  prove  itself  practical 
and  snccessfal,  and  we  sbdl  be  pleased  to  come  and  see  a 
lino  in  openttion. 

Meauwhile,  as  to  other  systems.  Mr.  Wynne  nys  other 
nyatema  have  "  been  before  the  public  for  eight  years  ;  ua- 
limitod  eums  of  monoT  have  been  at  the  command  of  those 
advocating  it,  with  the  reeolt  that  do  m»t«rial  advance 
whatever  (I)  has  been  made."  These  remarlca  apply  to  self- 
contained  accumulator  cars.  This  statement  is  simply 
not  true,  and  eould  hardly  bo  made  by  anyone 
lunversaiit  with  the  prenenk  slata  of  electric  tnotioat  whan 


on  an  hand;;  projects  are  on  hand  for  the  extennve  develop- 
ment of  electric  tramways  on  vorioua  systems.  A  further 
dolujive  <itatement  ia  made,  wbfch  we  csmnot  allow  to  pms 
unqualified.  Mr.  Wynne  says  :  "At  Brueeelfl,  where  the 
accumulator  can  have  had  the  lArEO>t  and  most  extensive 
trials,  they  are  now  being  finally  given  up."  This  stale- 
meiit,  though  true  in  fact,  takes  into  no  eoneideration  con- 
comitant circumstances  to  wbtch  we  have  already  alluded, 
prominent  amongst  which  were  certain  municipal  ditTicut- 
ties,  with  other  matters,  which  are  far  (pom  yielding  tho 
i-nnduaion  intended  to  be  drawn  by  readers  of  tho  memo- 
r-induin  in  tjuestion,  iiunely,  that  accumulator  traction  is 
tried  and  doomed.  This  is,  so  far,  exactly  the  opposite 
that  the  long  and  steep  line  at  Birmingham  will  shortly  be 
o|>oned  with  storage  cars,  while  the  siicceasful  running  of 
the  cars  ut  Barkitig-ro;id  hiivfl  befln  prnceetling  for  months. 
There  ia  no  doubt  a  successful  direcUcurrent  system  is  a 
great  desideratum,  but  the  way  to  compete  with  progreHH 
in  storage  traction  iii  England  is  not  by  alluding  to  Belgian 
failures,  but  by  fair  compnriMn  with  the  best  English 
success. 


BBNESrS  SUBMARINE  CABLE  GRAPNEL. 


The  difficulty  in  searching  for  and  raising  a  broken  or 
defective  submarine  cable  ia  twofold  ;  lirat,  tne  difiiculty  is 
to  find  and  hook  the  cable,  but  after  this  considerable 
care  is  necessary  not  to  let  it  slip  away  before  it  in  com- 
pletely raised  to  tho  surface.  It  can  easily  be  understood 
that  a  slight  accidental  downward  movement  of  the  ordi- 
nary grapnel  might,  and  aomotimos  does,  let  the  cable  slip, 
and  the  whole  work  has  then  to  be  commeaced  again.     In 


the  improved  submarine  cable  grapnel,  ]»t«nted  by  Mr. 
H.  Benwt,  of  the  Silvertowu  worka,  an  tngenioiu 
irrancemont  is  ado|)tcd  to  make  the  erapnol  sucn  that 
it  win  not  merely  hook  a  siibmergoa  cable,  but  auto 
matiealiy  htAd  it  firmly  in  tt«  grasp  when  booked.  This 
grapnel  is  shown  in  the  illustration,  from  which  tho  action 
can  lie  readily  understood.  Tho  cable  is  shown  in  section 
at  c.  The  flukes  are  all  pivoted  in  6' ;  the  cable  on  lioing 
hookod  slipped  down  between  D  and  C,  and  is  tightly 
gripjwd  on  raisins  the  Krapncl ;  J  ia  a  locking  pawl  And  rf' 
a  tumbler  piece,  which  effectually  preventa  ua  cable  from 
oseaptng  until  released  by  hand  after  iho  rewveiwi .  « 
BuiUbly  aocurcd  uii  board. 
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Editorial  and  Pabllahlng  OOees : 

189-140,  SAUSBUKY    COUBT.   FLEET  STREET. 

LONDON.  E.C. 

TO    OOSBBBPOHDBNTS. 

AU  Bighit  Btttrvtd.  Stcrtkaies  tad  Managvn  of  Ccmfoniet 
an  imited  to  /wniA  mike  of  Mee^of*,  Jttm  of  iVeu 
Sharw,  Inthtlatumi,  Contradt,  and  wiy  Mt/ormalim 
cMnedtd  with  BUetrifol  Eiigiwmn^  lofttcA  may  be 
Mereslmg  h  tmr  readers.  ImviUon  are  mfonned  thai 
any  aceount  of  ihtir  mvewtiom  svhmiUtd  to  tis  wiU 
neei»e  our  best  cmsidmiHon. 

JU  ammvntoUwiu  iiUatdtd  for  lh»  SdUar  ahotdd  be  addressed 
^  C.  H.  W.  Bhkm.  I89-W,  SaUahiry  Cvmt,  Flttt  Streti, 

^^^        London,  B.C.     Jtmmjfmow  eommmueatioiu  mU  not  br 
^^       noHcii, 


to    ADYBBTISBKL 

Adttriisements  should  be  addrcsiai  to  the  Puhliah<r,  1S9-H0, 
Saiiiltiry  Coiai,  Flea  Street,  B.C..  and  should  rtaeh  hm 
nd  lattr  than  mon  of  T%tirsday.  Speoial  Tenas  for 
m  setKS  can  be  arranged  on  application. 

"BITOAnORfi  VICIRT"  ud  "W&HT  FLAGBB"  &d«arUM- 
n«nti  win  b«  chu-jed  iX  THREE  W0RD8  forOHl  PBHttT, 
«ttb  »  MIMUIUM  cbucs  of  BIXPBHOB. 


0  monthi 

It  uaallu. 

ft«.  6d.       . 

15l  Od. 

6*.  Sd.       . 

17*.  4d. 

«B.  8d.        . 

.       19«.  6d. 

TO    BtJBSCBIBKBS. 

'  Tbb  ElbctRICAL  Ekginor  "  eon  he  had,  fty  Order,  frtm 
anf  Jfetaxiffo^  tn  Totm  or  CbwUry,  and  at  the  varioat 
SaBma^  StaUom ;  or  it  can,  if  preferred,  be  supplied 
iked  frtm  the  Office,  en  the  fdlcwing  terms; — 

S  nonthi 

United   KiDfploiii 3a.    3d. 

Witkiu  tlw  P«Ul  Daioa    4»,     4J. 
Otiwr  P1m» 4«.  lOd. 

(Port  Fiw,  Pii]r»bla  in  AdvuiM.) 

Che^iutt  Pod    O0eo   and  Postat    Orders  for   Svitor^tioTu 
1  Mid     AfytrHiements     skovid     be     madt    pa^abU    to 

I  0.    H.   W.    BloGS,    lS9-liO,    SaJitbmy    Court,    Heel 

I  Street,  London^  and  be  croited  "  Unitm  Bank." 

^^  BOUND   VOLUHBB. 

m  FtU.1.,  II.,  and  III.,  neuMrte*,  oy'TifBELBcrRlCAxKxat- 

liKBK  "  are  iwv>  r^ady,  af\d  Mn  frt  had  hownd  in  frtuc  doth, 
'jM  teiiertd,  prUx  S*.  6d.  Stdtteribtrt  etin  havt  their  ou>»  copttt 
bmtiid  for  f«.  6d.,  w  «ovn->  for  bitidiKy  can  bt  oblainfd,  prUe  St. 

IMPORTANT  NOTICE. 


ITc  may  oeeamonaO^  ftBow  lAc  lead  of  our  Amorioim  Clmttm- 
porarir*,  eapocmUtr  uAm  Wuf  ynnt  ovt  a  atrvteeaUi  way.  Thty 
art  ittd  hadnoard  in  mkitiig  lAciV  /rintd*  todoaU  Uuy  am  for  Ae 
uvlfart  of  th4  jmjw.  fK«  «<fc  our  triend4  to  rmtmhw  w.  No 
papo-  lAot «» ttum  nf  r^mu  avtaeribwn  or  Ado*riiter$.  Nor 
da  tee;  in  fact,  uw  iiwHt  IA«m,  b^iveing  that  Ouy  intl  jftt  fttU 
mttu  for  th*H-  tMo»«y. 

.SftfoMm  npiMo^Mspeytr  mat  bt  tent  on  rvjtmt. 


THE  BODBL  ORDSBS. 

The  Boftrd  of  Trttde  hns  lately  issued  two  model 
fonnB  of  provisiooa]  orders.  Form  Ko.  I.  is  that  for 
*'  Unctertakers  being  a.  local  authority."  Wliat  a 
lugubrious  sound  has  this  word  "undertAkers.'* 
It  seems  as  if  the  knell  has  been  sounded,  and  the 
Ust  ftct before  oblivion  conuncnccd.  "  Supply"  com- 
paniea  might  have  suggested  "  suppliers."  However, 
a  "  rose  by  any  other  name."  etc.,  and  "  undertakera  " 
or  "  Buppliers,"  the  industry  will  live  or  die  without 
the  assistance  of  a  word.  Still  to  connect  a  young, 
vigorous,  and  thriving  industry  with  an  "  under- 
taker" is  uncouth.  Form  No.  II.  is  for  undertakers 
being  a  "company  or  person,"  We  remember  a 
caution  issued  to  journalists  some  time  ago  by  H.ll. 
aovemmeut,  that  the  Crown  claimed  copyrights 
and  would  proceed  against  in&ingers.  It  seems 
neceBsaiy  that  everyone  connected  with  the  industry 
should  know  the  wording  of  these  orders,  and  though 
either  of  them  may  be  obta.ined  for  the  small  sum  of 
fourpence,  we  trust  that  no  pains  and  penalties  will 
visit  us  for  reprinting  one  of  these  orders,  which  we 
corameDCB  in  another  column.  The  greater  part  of 
each  order  is  similar,  bnt  any  reader  will  understand 
that  clauses  which  in  Form  II.  require  notice  to  be 
given  to  the  "local  authority"  as  well  as  to  the 
Board  of  Trade,  or  to  the  local  authority  only,  arc 
differently  worded  in  Form  I.  A  few  clauses  nppear 
in  Form  I.  which  have  no  counterpart  in  Form  TI. 
Thus  Form  I.  contains  a  clauKe  relating  to  the  pur- 
chase and  use  of  lands  not  found  in  the  other  order. 
Similarly,  a  clause  in  one  related  to  the  application  of 
rcvenne,  which  does  not  apply  in  the  other,  except 
a  transfer  takes  place  to  the  local  authority,  when 
the  provision  applies. 

The  most  important  difference,  however,  is  pro- 
bably that  Form  I  contains  a  section  relating  to  the 
"  transfer  of  powers,"  this  section  being  omitted  in 
Form  n.  It  WAS  the  "  Board  of  Trade"  agreeing  to 
inneut  this  section  at  the  desire  of  the  local  authori- 
ties that  caused  a  mild  rumpus  in  the  camp  of  the 
Huppty  companies.  The  local  authorities  were  in 
some  quarters  judged  guilty  before  they  had  com- 
mitted a  feult.  They  might,  and  this  of  course  was 
as  good  as  they  would,  obtain  "provisional  orders," 
with  a  mental  or  other  reservation  of  intending 
immediately  to  transfer  these  orders  to  Tom,  Diok, 
or  Harry— pals  of  the  wire-pullers.  "  Local  authori- 
ties" in  the  abstract  have  neither  body  to  be  kicked 
nor  soul  to  be  saved,  so  th^e  is  no  harm  done  in 
imputing  to  them  possibilities  of  this  kind.  Of 
course  no  one  believes  it,  bat  for  certain  purposes 
such  accusations  are  useful,  and  at  any  rate  it  shows 
the  local  authorities  that  their  actions  will  not 
escape  notice.  The  section  referring  to  transfer 
consists  of  seven  olaoses,  the  principal  of  which  is 
the  first,  which  reads  that :  "  At  any  time  after  the 
commencemeot  of  this  order  the  undertakers  may, 


I 


with  the  couBant  of  the  BoanI  of  Trade,  from  time 
to  time,  by  deed  to  be  approvod  by  the  Board  of 
Trade,  transfer  their  powers,  duties,  and  liabilitiea 
to  any  company  or  person,  subject  to  such  excep- 
tions and  modifications  (if  any),  and  for  such  period 
and  upon  such  terras  as  may  be  specified  therein, 
and  either  as  to  the  whole  or  any  part  or  parts  of  the 
area  of  supply :  and  during  the  said  period,  but  &ab- 
ject  to  the  prorisions  of  this  order,  such  company 
or  person  shall,  to  the  extent  of  the  powers,  duties, 
euid  liabilities  so  transferred,  be  the  undertakers  for 
the  purposes  of  this  order."  The  succeeding  clauses 
refer  to  advertising  the  intention  to  transfer,  renewing 
or  continuing  the  trRnsfer,  revocation  from  the  trans- 
feree, arbitration  between  transferer  and  transferee 
by  the  Board  of  Trade,  and  publication  of  the  deed 
of  transfer. 

Of  course  these  model  forma  will  not  be  Uterally 
followed,  but  will  serve  to  guide  those  who  apply  for 
provisional  orders,  and  no  doubt  those  who,  through 
ctroumatances,  are  nble  to  draft  orders  similar  to 
those  provided  by  the  united  wisdom  of  the  officials 
vdU  encomiter  least  opposition  to  their  proposals. 

Notwithstanding  all  that  has  been  said  and  done 
in  respect  to  provisional  orders,  there  is  much  to  be 
made  clear.  In  the  first  place,  light  will  have  to  be 
thrown  upon  what  may  be  termed  vested  interests. 
Iieb  US  t*ke  a  case  which  may  or  may  not  arise. 
Clause  10,  section  1,  says :  "  Such  energy  shall  be 
supplied  only  by  means  of  some  system  which  shall 
be  approTed  by  the  Board  of  Trade,  and  subject  to 
such  legulations  and  conditions  for  securing  the 
safety  of  the  public,  and  for  ensuring  a  proper  and 
sufficient  supply  of  energy,  as  the  Board  of  Trade 
may  from  time  to  time  impose."  Which  means,  if 
it  means  anything,  that  the  Board  of  Trade  can,  if 
60  minded,  be  constantly  interfering  with  the  work. 
Everything  may  be  satisfactorily  passed  to-day,  but 
improvements  may  be  made  during  the  next  twelve 
months  that  would  suggest,  were  the  installation 
carried  out  again,  a  modification  here  and  a  modifi- 
cation there.  If,  however,  these  modifications  had 
to  be  carried  out  at  the  behest  ofthe  Board  of  Trade, 
it  would  be  a  ruinous  state  of  things  for  the  suppliers. 
Overhead  wires  may  be  safely  allowed  at  one  place 
hut  not  at  another.  If  allowed,  and  the  postal 
authorities  subsequently  want  to  run  new  telegraph 
wires  or  telephone  wires,  which  will  be  affected  by 
tbe  light  wires,  are  the  latter  which  exist,  and  have 
been  passed  by  the  Board  of  Trade,  to  give  way,  or 
to  be  treated  as  "  vested  interests,"  in  possession  and 
to  remain  V  A  further  section,  viz.,  section  3  of  clause 
10,  speaks  of  telegr^hic  or  telephonic  circuits  "  in- 
tended to  be  used."  That  the  cleotric  hgfat  circuits 
will  be  couBtructed  in  a  proper  manner,  with  a  full 
consideration  of  all  existing  and  at  the  time  in- 
tended circuits,  is  not  questioned.  The  difficulty 
orisee  in  consideration  of  oirouits  not  thought  of  till 


months  or  years  after  the  electric  light  wires  are  in 
place. 

The  full  significance  of  many  of  the  suggestions 
wilt  not  be  realised  till  an  attempt  is  made  to  put 
them  into  practice,  when  it  may  be  found  that  the 
supply  companies  and  their  electrical  engineers  will 
have  official  difhculties  to  contend  with  which  they 
have  hardly  anticipated  at  the  present.  However, 
the  construction  of  the  model  orders  has  been  under- 
taken in  a  careful  and  painstaking  spirit,  and  has 
served  to  help  the  numerous  authorities  intending 
to  undertake  or  sanction  electrical  supply  in  their 
procedore  in  an  easier  manner  and  on  a  surer  basis 
than  they  could  otherwise  have  hoped  for. 


TOO   SOON. 


4 


There  is  a  phase  of  "  local  authority"  business 
which  cannot  well  be  admired.  In  some  cases  the 
local  authority  acts  a  little  too  precipitately,  asks 
for  tenders  and  proposals  before  it  has  settled  the 
question  of  ways  and  means.  No  doubt  it  is  advan- 
tageous and  necessary  when  about  to  borrow  money 
to  know  exactly  how  much  is  wanted,  but  suppose, 
after  all  the  trouble  and  expense  to  those  who  pre* 
pare  tenders,  the  money  cannot  be  borrowed. 
Usually  a  man  does  not  go  to  a  tailor  and  ask  him  to 
undergo  certain  preliminary  expenses,  upon  the 
understanding  that  an  order  is  to  be  given  only  if  a 
certain  amount  can  be  borrowed.  The  would'be 
purchaser  should  be  pretty  certain  beforehand  that 
the  necessary  funds  will  be  forthcoming  before  seek- 
ing tenders.  We  have  often  pointed  oat  that  the 
cost  of  getting  out  plans  and  tenders  is  no  small  one. 
The  total  sum  lost  by  the  industry,  when  required  to 
submit  tenders  and  no  business  results,  may  often 
be  reckoned  by  hundreds  of  pounds.  While,  then, 
there  exists  great  willingness  to  tender,  this  anxiety 
will  soon  dimiitish  if  many  cases  arise  where  the 
initial  effort  to  obtain  business  meets  with  no  twigible 
result.  There  are  cases  both  with  local  authorities 
and  with  private  indirtduaU  when  a  oraving  for 
knowledge  at  other  people's  expense  leads  the 
authority  or  individual  to  seek  for  tenders,  there 
never  being  any  real  intention  of  giving  a  contract. 
"We  should  like  to  know  about  how  much  it  would 
cost" — and  this  desire  to  know  may  be  satisfied  at  a 
very  small  expense  to  themselves,  though  the  aggre- 
gate trouble  and  expense  to  those  who  furnish  the 
information  is  not  so  small. 

We  are  quite  aware  that  a  sportsman  is  not  likely 
to  kill  much  game  withont  he  pats  shot  as  well  as 
powder  in  his  gun  ;  and  oar  grumble  is  likely  for  the 
present  to  end  in  smoke,  because  it  deals  with  the 
abstract  rather  than  tbe  concrete.  Bat,  at  the  same 
time,  it  is  necessary  to  mention  and  enforce  this 
point,  for  recent  events  would  seem  to  show  thiL<t 
the  tendency  to  ask  for  elaborate  estimst 
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the  coaditions  are  definitely  ripe  for  it,  has  been 
allowed  by  overzealoue  or  curious  coancilmen  to 
put  the  nbole  of  tbo  electrical  trade  to  great  tzoable 
withoQt  surety  of  resolt. 


OORRESPONDENOE. 

I,       .         SHIP  LIGHTING. 
To  TOT  Editor  or  tub  Elbctbical  Esoixrrr. 

8iR,— Tmvcilirig  (roro  Weymoiit-h  to  Jersey  a  iiigbt  or 
two  ago  hv  the  v«ry  well  foiiiiti  boats  of  ihe  G  W.TI.,  which 
are  light«a  tbroiigboitt  by  incamteeceiit  lanipe,  I  called  the 
Blewajii'a  attAotioD  to  Uia  Ump  over  my  bertb,  nblcb  was 
uot  ligbl«d.  After  trj'ing  tliv  switch  he  said  tho  himp  was 
brokun.  I  asked  whethor  be  could  not  replace  it  by  .1  irfsah 
one,  and  wu  a&toniabod  U>  Siid  he  could  not.  Moreover, 
he  added  that  the  (laiiel  to  which  the  Inmp  was  affixctl 
wuultl  have  to-coms  one  bofore  a  new  one  could  be 
eubstitutod.  Surely  tbia  te  not  businesslike,  I  do  not 
|tre1ei)d  to  know  much  About  ship  lighting  where  electricity 
is  employed,  but  it  socmn  to  me  that  the  steward  ouyht  to 
hsTO  a  Muali  stock  of  latnitx  by  him,  and  be  able,  without 
mtich  tninhle,  to  unscrovr  a  farokon  lamp  and  replace  it  at 
flhart  noiic&  In  thin  case,  apparently,  nothing  could  bo 
done  until  Woynnulh  wiut  reached  again  two  days  later. 

As  onA  who  thoroagfaly  aupreaiatM  Ika  incandescent 
lamp  on  board  ship,  with  it«  aMenoe  of  small  and  oacilla- 
tJon,  I  write  to  ask  whether  thiti  unbusinoimlike  [iractice  Is 
I,        the  rolo  or  tbe  exception.— Vourv,  etc., 

I  A  TltA\'ELLEK. 

I  London,  E.O.,  April  29,  1890. 

^k  ELECTRIC    TRAMWAY    DATA. 

^B  sr  t'ARV  T.  mm:mHsoN,  ph.d. 

Ill  this  paper  I  ptir[)oso  giving  a  short  Moount  of  mea- 
surements made  by  me  for  the  Sptveue  Oom[>any,  and 
nubliabod  with  thoir  conienl,  on  leveral  electric  tramways. 
Tbe  meaauremcnte  are  chiefly  electrical,  but  in  &01110  few 
cases  engine  teats  were  inada  The  data  refers  entirely  to 
Spragu«  rowli. 

Tho  Mme  iostrumoDts  wei-c  buken  from  place  to  pUce. 
They  were  two  Weston  voltmotors  reading  to  600  volts, 
two  Weston  ammeters  reading  ta  100  amitere^  a  Wboat^ 
stoDo  brid{)o  set  with  20  veils  of  battery,  Tabor  indicator, 
tachometer,  speed  indicjitor,  etc.  The  electrical  iristni- 
manta  hod  been  calibrated  jiiKt  before  starting  out,  I 
axpM(«d  to  haTe  an  ammeter  reading  to  300  at  least,  but 
itwua  nob  ready  in  time;  benoe  for  btation  readings  tho 
station  ammeters  had  to  be  used. 

All  Wie  roada  are  of  the  overhead,  iindeminitinj!  trolley 
syalecD,  with  main  cotiductors  parallel  to  trolley  wue along 
the  iidewalk,  cuuni-ctioiis  being  made  at  short  intervals. 
Tho  roada  wiU  be  rafened  to  u  "  A,"  ••  B,"  •■  C,"  "  D,"  and 
•'  E." 

A  bri«f  doicriptjon  of  the  charactAr  of  tlie  roads  will  be 
Dselul.  Itoad  A  is  divided  into  two  jxirta  by  an  "  incline 
plane,"  about  1,000ft.  Ion;;,  having  an  inclination  of  about 
38  per  cent :  this  incline  b  operated  by  a  cable.  The  cars 
run  thiou<'h  the  lower  part  of  tbe  city,  tbe  business  part, 
to  tbe  incliuu.  Hero  tboy  are  lifted  by  a  carriage  on  tbe 
incline  to  the  top  of  the  hills  and  continue  on  out  into  the 
residence  )H)rlioR  of  the  city. 

When  theec  t«ts  were  made  the  incline  was  not  working, 
owing  to  an  accident  some  weeks  before  ;  hence  the  roiid 
was  nmning  in  two  separate  sections,  the  lower  and  tbe 
upper.  The  lower  end  has  about  1  03  mile  and  the  upper 
1  ^)2  mile  of  double  tuck.     The  rails  are  used  here  aa 

turn,  there  beinp  no  copper  wire  piu-allel  with  the  track. 

is  road  is  rery  aneveo  ;  there  are  very  few  level  parta, 
'and  one  grai^o  aa  high  ua  15  per  cent,  for  a  short  dLStiuico, 
and  with  almost  all  grades  up  to  this. 

POWKR-HOUSK  : 

Iho  nowor-bouse  is  at  the  bead  of  the  iacliuu,  nearly  at 
tbe  mi<ldle  point  of  tbe  line. 
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It  contains  two  tubular  boilen  16in.  x66in.  with  54 
flncs;  heating  suTfnce,  1,089  square  feet;  grate  suriaee, 
2-2  T  square  feoL  These  are  rated  at  90  h.p.  at  dOlb.  prsa- 
euro.  They  eunplv  atoam  to  tho  engine  used  for  the  cable 
as  well  as  for  the  aynamo  engines. 

Two  engines,  the  first  a  Ball  16ft  k  16in.,runninKBtS40 
rovolutionfl,  of  l.'iOb.p.;  the  second  a  Ureenwald  {Brown) 
IHin.  X  42in.,  running  at  70  revolutions,  of  |f)0  b.p.  Each 
of  these  engiiiei  drive  two  ftO-kilowatt  Edison  shunt 
dynamos,  600  volts,  at  840  revolutions.  The  alowspeed 
engine  is  belted  to  a  countershaft,  the  bigb-spoed  dincftly 
to  the  dynamoK.  The  Rail  engine  is  held  only  aa  a  reserve. 

Itsnally,  20  cars  are  run,  some  with  tow  cars  ;  but  at  this 
time  only  10  were  in  use  on  account  of  the  iceideot  to  the 
incline.  The  station  is  Q|ieruted  about  19  hours  \>er  day, 
tlie  car  mileage  is  107  per  day,  and  the  duty  of  cars  about 
230  car  hours  per  day. 

Hare  the  engiitea  were  indicated,  and  coal  weighed,  first 
uningthe  ilall  and  then  the  Oreenwald  engine,  reading  of 
currents  and  K,M.F.  being  taken  at  tbe  same  time  for  a  run 
of  8  j  boars.  The  time  was  cboeen  so  as  to  give  aa  nearly 
aa  could  be  judged  an  average  residt  This  is,  the  loads 
carried  would  average  for  the  time  about  the  same  aa  if  the 
tests  had  buun  t^kcn  fur  the  entire  day's  run.  Car  readings 
and  grade  readings  abo  were  taken. 

December  20.    Greenwald  engine.    Keatlings  taken  from 
9,30  n.tn.  to  fl  p.m,  =  8.5  hours.     Current  and  E.M.r. 
ings  every  minute.     Engine  cards  every  half-hour. 

Average  (for  time)  number  of  cars   8'26 

Mc:in  e.b.p.  from  station  readings bt$ 

Mmn  e.b.p.  from  station  rMdings,  per  car    6-6 

Mean  i.h,p 67"J 

Mean  i.b.p.,  per  cojr ..,., S-| 

Coal  burned    2,2831b. 

Coal  burned  |>er  i.b.  p.,  per  hour  3-96lb. 

December  22.  Same  arrangements,  except  Ball  engine. 
Iteadinga  from  9,2.'>  a.n).  to  6  p.m.  =6'6  hoars. 

Same  numlwr  of  cars    8*36 

Moan  o.h.p.  In  abation  S6*3 

Mean  e.b.p.  in  station,  percar    OS 

Mean  i.h.p 66-3 

Alean  i.h.p.,  per  cat 8-0 

Cool  bui-ocd 3,8S5lh. 

Coal  burned  per  i.h.p.,  per  hour...        i-SSlK 

Tbe  average  number  of  passengers  per  trip  was  not  mors 
than  six  to  seven. 

The  friction  card  taken  from  the  BilII  engine  turning 
both  dynamos  with  tbe  field  circuits  closed  was  21-5  b.p. 

ltKAI>IN<;S  ON  (iKADXS  : 

No.  1.  Mean  •^raile  6  per  cent,  965ft  long,  with  maxi- 
mum uf  10  [)ei'  cent  for  80(t  and  15  per  cent,  for  90ft. 

bpeed,  Ave  miles  per  hour  1  10  passengers. 

Power  required    21  '2  h.p. 

Na  2.  Same  repeated. 

Power  23-  h.p. 

tio.  3.  Straight  4  per  c«nt.  grade  for  3,47  2fU,  porfMily 
regukr. 

Power  ■ 18  b.p 

Insulation  resistance  25,000  obm*  for  the  entire  systfiiii, 
alHint  six  miles  (rf  pole  ;  this  t«  'IS  megohm  milos. 

I  am  not  at  liberty  to  give  the  actual  cost  of  oparatJon 
for  many  reasons,  but  shall  give  bore  certain  ratios  wbicb 
may  be  instructive. 

By  ''  cost  |>or  car  mile  "  I  mean  the  cost  of  "  genacvting 
the  power,"  plus  cost  of  keeping  cars  luid  line  in  repair — 
i.e.,  maintenance,  plus  cost  of  motorntei)  and  conductors, 
reduced  to  a  car-mile  basis.  This  excludes  office  expenses, 
rent,  interest,  depreciation  other  than  repairs,  salaries  of 
clerical  force,  inciurance,  and,  in  fact,  all  general  expenses 
of  this  ritiLure.  Cost  of  "generating  power"  or  "central 
station  "  includes  fuel,  oil,  waste,  water,  and  attendance — 
i.f.,  engineara,  oilers,  firemen,  and  all  force  about  vtatioa 

Cmtrai  Station  Cost,  MaitiUmincr,  C9rmtn  =  "  Co*t "  tier 
Car  Mii/- — The  carmen  form  tho  very  lai^  part  oi  tttis 
difforence  ',  other  things  ore  practically  very  small.  Some- 
timea  an  employi,  as  on  "electrician,"  works  on  tbe  line 
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tnd  motors  as  well  ru  in  tbo  powcr-hoiue,  so  that,  •trietlv, 
tis  time  shontd  be  cturgod  partJ;'  to  ono  account  and  partly 
to  another.  This  u  not  practicable,  and  so  such  a  one  tH 
charj^oJ  entirely  to  tbe  power-house. 

A[iunt«nanca  iadadee  tb«  onbira  eoM.  of  kMping  cut  uid 
line  ID  repair — ie.,  matociaU  and  waKoa. 

On  road  "A,"  then,  putting  the  cost  per  car  mile  at  lOO, 
tine  distribuiion  is  aA  follows : 

Carmeii ,....     71'9 

Mnintonuice    ........v.'..,.. i 1-8 

Gonerating  power  26'7 

100 
Further  the  poirer-bouM  ftom  is  divided  into 

Labour 30 

J'uol .; ,: 5» 

Oil,  water,  and  waste '8 


Oenerating  power  total 
Road  "Bl" 


26-7 


P 


This  road  is  almost  perfectly  lo?sl ;  no  gradaa  woitliT  of 

the  imme  exist    It  ia  divided  into  two  branches,  whi«h 

,  keep  together  for  about   2-5  tnilea  and  then  (lirerge.     On 

'  Olio  route  ibcra  is  about  5-5  miles  and  on  Uie  other  about 

494  of  double  track. 

riiWKR-HOUSK: 

The  power-house  fa  placed  at  aJmoet  tho  middle  point  of 
the  lino;  the  equipment  consista  of  the  following  ; 

Boilers. — Soveii  tubular  boilers,  1 8iii.  x  Sin.,  70  Hues  j  heat- 
ing RiirfAce,  1,-196  square  feet;  grate  surface,  33  sttuore  feet; 
rated  l&O  b.p. ;  9l)lb-  pressure.  These  boilere  all  have 
Murphy  mechanical  Btokera. 

A'ii^««(.-^Threo  Anninfiton  and  Sinu,  ISIin.  x  18in.,  200 
revoliUionB  ;  a-'iO  h.p. ;  three  A.  and  S,,  ufin.  x  lOin.,  360 
revoJiitione ;  135  h.p.  Each  engine  !•  betted  directly  to 
two  dynamos. 

Dwnmniit. — Six  SO-kilowttt,  ooraponnd  wound,  with  car- 
bon  braAes,  two  to  each  Urge  engine.  Six  40-ktlowatt, 
shniit, :  two  to  each  1 2!i  h  p.  engine.  Them  but  are  to  be 
coniijuiinded. 

The  station  rung  24  bours  per  day.  Fr-ora  1  to  6  a,m. 
oii]y_  two  c«p«  are  on  tho  lino;  tho  re«t  of  tho  time  theaver- 
Bgfi  is  kboub  30.  Motor  cars  draw  tow  cars  about  twatbinis 
M  the  time:  (or  example,  during  November  car  No,  M2 
ran  3,098  milee,  ol  which  2,247  miles  wm  with  a  tow  ear  ; 
this  was  about  tbo  avont^o.  From  this  a  car  runs  103  milos 
a  day ;  traiii  75  miles  ]ier  day.  Speed  from  nix  to  nine 
miles  per  hour  ;  average  about  eight. 

CAR  RKAVIKGS  ; 

No.  1.  Motor  car  with  tow  ICft  cars.  Bound  trip  about 
11  mites;  40  passengers;  30  per  cent,  of  readings  were 
Kcro— i.r.,  current  olT — opoed  7-2  miles  por  hour  ;  mean 
starting  current  9$  amporos ;  maximum  starting  current 
130  ampoTCB. 

Power  on  car ti'5  h.p. 

No.  2.  Rame  motor  car,  but  no  tow;  round  trip  117 
milea ;  speed  7"6  poi-  hour  ;  18  ijaaseimors  ;  40  stops ;  33 
por  cent,  of  readings,  zero ;  mean  starting  ourreot,  60 
amjforoBj  maximum,  100  amperes. 

Power  on  ear    6-17  h.p. 

From  teste  nuido  by  the  company's  cngineem,  engine 
cards  and  electrical  rettidings  being  talcen  every  half  hour, 
thoy  find  : 

Moan  average  e.li.|i.. ,. 376 

Mean  average  i.h.p. 360 


Ratio 


E.H.P. 


7T  per  cent. 


I.H.P. 

The  number  of  cars  running  at  the  dilTerent  hours  of  the 
day  was  not  noted  by  them. 

Tho  insulation  resutaooe  wu  6-9  me^hm-milcs  for  about 
15  milo»  of  [mlas  ;  iie[urat«  feeder  circuits  f^ive  2'9,  I  4,  him! 
LO  megobm'milce ;  the  low  figure  was  for  a  line  runninf; 
through  trees. 

OOST  : 

Since  motor  power  cars  tow  a  Urgo  part  of  the  tiou 


there  can  be  no  reduction  to  a  motor  car  mile,  or  to  a  train 

mile  limply ;  hut, 

Average  number  of  motor  cui  per  day    33'4 

Train  mileage ',...'... 76 

Motor  car  mileage  lOS 

Tbe  motors  tow  [or  73  per  ccnU  of  the  entire  time 
this  is : 

28-4  X '73,  average  number  of  trains I7-I 

23-4  X  -27,  average  numbor  of  motors  alone    6  3 

Further,  if  X  be  the  total  cost  |>cr  train  mile,  and  V  be 
tbe  total  cost  per  motor  car  mile  (without  tow),  then 
17'l  X  +  fi'3  Y 

-  -  ^-7q       •  ''  *^*  "^"^  ^^  **'"  "''*  '"'"'  ^^  ^  motor, 

reegrdless  o(  towing. 

This  figure  will  be  meant  when  "coat  per  ear  mile" 
simply  is  used,  and  is  to  be  diKtinguUhed  from  "cost  (ler 
train  mile  "  and  "  coat  per  motor  car  mile," 

If  the  "  cost  per  car  mile  "  be  100,  then  tbe  distribution 
is  as  follows : 

Osrmco    ,„.„-.     73-V 

Maintenance ..I,'...     14 

Generating  power  -^■■jin-.* IS'3 

Total    100 

And  of  the  cost  of  tbo  powor-houio  : 

Labour €-4 

Fuel 4  3 

Oil,  waste,  water,  etc l-T 

Ueneratiuf;  power,  total 12-3 

RATIO  or  COST  ON  TRAIN  TO  COST  ON  MOTOR  l^A«  ; 

The  cost  of  conductors  and  motor  men  ii  in  the  ratio , ' 

_.T!^".^  =  V47;  this  item  is  73-7  percent,  of  the  total. 
Motor  car 

The  power  required  for  a  train  in,  »ay,  1-1  times  that  for 

the  motor  car  ;  nut  attoniLanco  at   the  powcrboitse  is  not 

increa«ed,  and  oil  IB  increased  inappreciably.     About  tho 

only  increase  is  in  fuel,  and  fuol  coiiatitutcH  about  ^  of  iho 

[lower-houfto  expense. 

Therefore,  the  ratio  of  the  cost  of   power,     — i,- = 

(l  +  i  X  l'4)=  113.  This  item  is  13-3  |ier  cent  of  tbe 
total.  Kepairt  ore  alike  for  both,  and  are  14  (ler  cent,  of 
the  total.     We  have  then  : 

Rfttio  of  total  cost,     J™"     , 
Motor  car 

■74xl-47  +  113xlS+-U. 

That   is,  I -1*87. 

Road  "C." 

Tbe  roid  hen  is  entirely  lingle  track  with  tnraoittf  tltoS 
four  miles  long.  There  are  many  siades,  eorae  of  7  or  S 
per  cent,  ;  in  fact,  the  entire  road  is  up  and  down  hill. 
The  rood  is  in  tbe  form  of  an  L,  with  the  [wwer-houJio  nt 
tbe  junction.  One  branch  bus  a  return  copper  ooiiductor;  tbo 
other  uses  tbe  milH  connected  at  intervals  to  buried  earth 
plates  for  the  return. 

POWKK-UOlfSE : 

BoUm-^Two  tubular,  ISfi.  x  6ft.;  68  4in.  tubes.  Heat- 
ing surface,  1,450  square  feet;  grate  surfaoe,  38  sqoare 
feet ;  rated  at  1 50  b.  p. 

£'Mi«M.— Three  Ball,  16in.  x  I6in.,  240  revolutions,  150 
h.p.,  bolted  dirocUy  to  dyiwmoa. 

liyiuimas. — Six  50-kilowatt  Kdison  ;  four  are  abunt,  but 
arc  80on  to  bo  compounded. 

Nine  or  10  cars  run  constantly,  and  both  boiler*  are 
used  with  two  engines  and  four  dyuamoa.  They  burn 
about  6-7  tons  of  coal  {jot  day  of  16  hours.  Itound  trip 
about  eight  miles.    Car  mileage  105  |ior  day. 

Car  Jl^^idinffs. — Headings  every  30  seconds;  numbor  of 
passengers.  18  ;  number  of  atofis,  id  ;  mean  starting  current, 
47  amporos  ;  |>ower,  774  b.p. 

POWKK  ON    liK-lDKH  : 

1-38  per  cent.— 650fU    10     h.p.  1  .,„ 

1-4         „  OOOfU    134  '.f/"'^- 

1-6         .,  l.liOOfU   13-4         I  "  *• 


3-35  per  cent     800ft.    l&- 

3-8        ,.  800ft.    lT-3         (Aver. 

3-8        „         l.aOWt,    19-8         fU'S 

The  load  in  all  ensea  wu  about  9,0001b.  to  10,000lb.,  and 
tbe  speod  from  raren  milea  per  hour  to  fiv«  ou  grutes. 

Tbe  {nsuIaUon  reastance  was  3'2  megohm-miles,  with 
about  8  milaa  of  poles.     The  reaiatance  of  the  copper  over- 
'  conductor  aiid  return  utidergr ouiid  by  copper  wireand 
of  the  isectioii  fitted  this  vny  is  2'2A  ohms. 

Oalcalated  re«iatatKe  of  outgoing  circuit  l-SSohms. 

Return  *87     „ 

The  dntanoe  wa>  two  milea.  Thin  was  the  only  place  at 
which  I  cucce«dod  in  making  this  noasuromotit.  There 
traa  alvraya  Bome  intorforonce  by  oxtranooua  currentii, 
giving  large  deHectioo  when  battery  circuit  waa  nperi. 

I  have  not  beeo  ftblo  to  get  tbe  coat  of  operating  thle  line. 

Road  "D." 

The  town  here  is  entirely  flat.  There  is  a  main  line  with 
six  branches  tapping  the  main  line  at  variuus  points  of  its 
length  and  running  to  both  aidee  of  it.  The  power-house 
is  at  one  etid  of  the  line. 

POWSR-BOUSK : 

BcHm.—Two  tubular  78in.  Kl6(t:  1,042m.  tulws. 
Heating  surface.  1,013  square  (eet^  Grate  suiface,  33 
aquare  fneL 

Kngints. — Two  Bkll^  ISin.  x  I6in.  ;  250  rsTolatioDS ; 
l(M)h.p. 

Dynamot. — Four  50-kilowatt  Edison  shnnt-woand. 

About  17  cars  are  equipped,  and  14  of  them  run  for  18 
houra  ;  one  engine  and  one  ])air  of  dynamos  are  used  from 
6  a.iD.  to  3  u.m.,  the  i>ther  net  fmm  3  [i.m.  to  12  midnight. 

Tbe  speerl  was  about  six  miles  per  nour ;  there  was  do 
lowing  ;  the  car  mileage  i»  101)  per  day. 

Car  Hmdittgf. — B«a4lingi  every  30  seconds ;  eight  pas- 
aenger*,  30  stops;  mean  etarting  current,  75  amperes i 
power  8  63  b.p. 

QKIDK  UEADINOS  : 

nring  atari,  9-5  per  cent,  for  775ft.  ...  337  b.p. 

Stilt  Mart,  9  0  per  cent,  (or  77Mt 2S  7 

Load  about    9.0001b. 

■KOINE  TrSTS  ; 

Cards  were  taken  at  half-hour  intervals  from  2  to  7 
p.in.,  to  include  tbe  heavy  load  of  tbe  evening. 

Maximum  card 124  i.h.p. 

Minimum  card '1<1     „ 

Mean  for  lii'e  hours 86'4  „ 

Friction  of  engine  and  two  dyosmoa, 

circuits  open I3'4  „ 

The  above  gives : 
Averaf^  power  pir  car    6-17  Lb.p. 

The  load  here  doe*  not  vary  lo  much  as  usual  owing  to 
tbe  larf;o  number  of  cars  run  to  the  engine.  I  have  seen 
tbe  line  current  as  hif^b  as  350  amperes — i.e.,  a  150  b.p. 
engine  doing  215  b.p.  of  eleetrieat  work,  to  aay  nothing  of 
friction  loud. 

The  insulation  was  about  4  megobm-mnea 

COST  : 

Taking  the  coat  per  car  mile  as 100 

we  hare  the  following  : 

Carmen     67 

UaiotanaaeB 18 

OeneniUng  power U 

iOO 

And  of  the  power-house  exiienees  : 

Ijabour  t-9 

Pool ;. s-a 

OU,  wast*,  ete. S-O 


Oenenting  power,  total  

EOAD  "E." 


la-o 


motor  can  ruui  aiz  of  tbdm  witli  tow  cars.     The  ear  mile- 
age is  1 10. 

FCWKR-HOUBI : 

Two  Babcock  and  Wilcox  160-h.p.  boUera,  64  tulw,  4in. 
by  16';  heating  surface,  1,404  square  feet;  grate  surface, 
Za  squnre  feet.  There  are  two  ISin.  by  42in.  Corliss  con- 
densing engines  of  150  b.p.,  and  two  80-kilowiitt  shunts 
wound  £d)»ou  dynamos. 

The  ongines  are  belted  to  a  countenhaft  fitted  with 
clutchea  80  that  either  or  both  engines  can  run  either  or 
both  dynamos.  Usually  one  engine  is  need  with  two  dyna- 
mos turning,  only  one  supplying  current,  but  during  tbe 
time  of  heaviest  load  both  dynamos  are  incircniL  Neither 
ground  wire  nor  earth  plates  is  used  ;  tlie  return  is  made 
entirely  bj  the  rails  connected  to  eack  other  by  coppw 
bonds. 

Here  coal  was  measured,  engine  cards  takeo  every  16 
minutes,  and  station  readings  overv  2|  minutes  from 
fi.40  a.m.  bo  11.30  p.m.— that  is,  for  the  entire  day's  ran. 
The  resulte  are : 

Average  i.h.p .b... i..^......    66*5 

Average  e.b.p. BS* 

Average  number  of  can... 8* 

I.H.P.,  porcar    8-3 

E.U.P..  per  car  6-8 

Shafting   with   two  dyoamoe,  circnita 

open,  but  fields  made 24'6  h-p. 

Shafting  alone 15-8  „ 

Leaving  for  one  dynamo 4-5  „ 

Time  of  test,  17-7  boun. 

Coal   :: 5.3501b. 

Coal  |>er  i.h.p.,  per  hour  4'54  „ 

Coal  per  square  foot  grate  per  hour   ...    6*6    ,. 

OAR  READIKua  : 

Cars  all  16ft. ;  motor  car  weighs  nearly  lO.OOOIb.; 
car,  5,300. 

Without  trail  car  :  About  B«ven  stops,  14  paasengere. 

Mean  starting  current,  75  amperes  ;  33  per  cent,  of  the 
leadings  xems  ;  e.b.p.,  8*1. 

Witn  trail  car  :  About  nine  stops,  20  passengers. 

Mean  starting  current,  80  amperes  ;  30  per  cent  of  tha 
readings  teros ;  eJi.p,,  10*3. 

Ratio  of  power,  train  to  motor  car,  1-27. 

Both  of  the  above  are  the  mean  of  a  number  of  trips. 

The  insulation  was  '5  meghom-miles  for  eight  miles  of 
poles. 

OO.ST: 

Tbe  amount  of  towing  is  inconsiderable,  only  seven  car 
hours  out  of  141,  so  that  it  is  taken  into  account  only  in 
the  wages  of  carmen. 
Taking  the  coat  per  ear  mile  as  equal  t«  104^  ve  have 

Carmen    '  66'fi 

Maintenance    13'7 

Qeneratinx  power  Sl'8 

100 

And  of  tbe  power-houac  cost : 

Labour , , 10 

Fuel ..,,. 10 

Oil,  waste,  etc.    .....'.../., 19 


' 


Thtni  are  no  grades  on  the  main  line  of  this  road.     It 

has  about  3*3  miles  of  double  track.     Eight  motor  cars  run 
on  an  average;  but  for  about  an  hour  in  tbe  aftornoou  10 


Generating  power,  total. 
{To  h  amtlvded.) 


PSOVISIONAL  ORDER. 


31-8 


FORM  H.-WDBftTAEERS  BEING  A  COHPANT  OR  fKT 
PfiKLiMivAay. 

1.  This  otd«r  msf  b«  citad  u  tha     ■  -^  Eltctria  Lighting  Ofdsr 

i8oa 

2.  ThU  ordur  is  to  he  n*i  and  conatniNl  tubjoot  in  sU  rtmwbi  to 
tli«  proviiiou  of  tb«  Electric  Li)(htiB|{  Acts,  1882  sihI  1896,  ■n4  ol 
■njr  othet  AeU  or  part*  o(  AcU  tneorporkI«it  thor«»ltli,  Whtoh  Mid 
Act*  sad  part*  of  Xet»  arc  in  thin  on-l«r  e«IlMt)vsIj  rslwral  to  ss 
"th«  priadpal  Act,"  sad  the  s«veral  irorda,  urnis,  and  sxprsmoDS 
to  whicfa  bf  tha  principal  Act  muntngi  ara  atsisnM,  shall  han  in 
thli  ordei  tlie  stine  nwpeotire  mesDUiiiB,  proridM  that  In  this  ordsr  : 

71i«  oipnaaion  "  enorg?  "  atiall  meaii  dsctriaal  sosrgy,  and  for  tho 
purpoMS  (i[  a^iplf  LDx  tk«  prvvuious  of  tba  piiaoipsl  Aal  t4  thit  »r1cc 
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■betrtnl  •nnrgy  shall  b«  ilMTnoil  to  b«  wn  t^aey  vithio  th«  mwii&f; 
«f  elsotrldty  u  detined  in  thn  Eltotrie  Lighting  Art,  1882  ; 

Thft  «xive«ion  "  noireT  "  sliall  niMti  elBouioal  pnww  or  the  nt«  par 
anil  of  timn  st  wbicb  nncrxy  m  Bupptlfl : 

Tbeespnmoii  "in»iii  "  almll  idmd  anj  electric  line  irtiich  may  t>« 
Ud  down  b^  the  nuJtrUktrs  ia  any  itn«t  ot  public  plao*,  anil 
lbrauf[h  which  «nvrjur  may  t'O  Rii|>j>lt»il  or  iiitandoJ  t»  b*  *u|ipli*il  by 
ika  nnrdartaksr*  for  llic  puriKMM  ol  ennoral  aupfily  ; 

The  •xpTMHOii  "  lerviM  line  "  ihill  uimd  any  olectrio  line  th^(luxh 
whiob  energy  may  )>e  su[>^lie<l  or  intended  to  ba  lopplled  by  the 
undrrtakara  U>  a  coutmiKir  vither  rrom  auj'  main  or  directly  from  tlie 
prttiniaes  of  the  unilFrtakcn  ; 

Th«  vxprMsiuu  '*  dintributitiK  main  "  ihall  luoan  tlie  jioftion  of  any 
main  wliioh  ie  uacd  for  tlie  purpvee  uf  K>viu|!  uriipa  t«  lorTioe  lines  for 
tlWSBriWM*  of  general  nipplf ; 

Vkt  ncpnMloii  "  genaralaiipplf  "  ahall  maso  the  general  auiiplf  at 
Hisrgy  to  onllnary  mntumen,  and,  luiiua  uthereriM  •racially  ngro«d 
with  l)i(  lixvl  aiilhcirity,  to  thn  public  UmiM.  hut  ■hull  not  inclu<lH 
the  aupply  of  energy  to  any  ono  or  more  jwrticiJai  oonnumoia  under 
•pMkI  aipTCineMt ; 

The  etprwiion  "ucekof  (up|>l7"  thall  moan  the  er«a  withtu  which 
tlM  saderUken  are,  for  the  time  beiaft  autfaoriaed  ta  lupply  energy 
'  nadar  the  proeurione  of  thii  orlor  ; 

Tie HiHtnioa  " comiimnr "  ihall  in«an  anybody  or  penon  tapplleii 
or  entttlril  to  bo  eupplicl  wilh  caergj  by  the  uudeilakerf. 

The  fxproerioik  * ' <xinsum«r'a  tenninala"  eh&lt  luoaQ  th(?  eoda  or 
the  cipcttic  line*  eituate  upon  auy  cuu^uuier'e  ^tnistt*  auU  btlou|[iD|[ 
ta  him,  at  which  the  eaii-ly  "^  lonn^y  ie  dvlivortd  fr^iin  tlie  »M»i« 
linei. 

Tlte  esprwiioQs  "firet  aahedule,"  "woaad  aohedule,"  "third 
vh«dQU,  and  "fourth  iic1i«dule"  ihall  uiBau  (ha  Tint.  MVOuit.  third, 
■ml  fnnrtti  tchodulea  to  thin  orvler  aimrial  rtiipL-utivi^ly. 

The  espioMiuD  "d-uiiiuiileil  iiia]i  "  filii>il  inc«ii  llio  map  of  tlie  «reD  of 
•annly  depoaiUI  at  iho  Buanl  ur  Trailu  by  the  iiiiilurtiikeri  together 
with  thia  order,  and  nenvd  by  lu  uiintaiit  K^ratary  to  the  Hoard  of 
Trad* 

3l  Thia  order  ahall  cotne  into  foioe  and  here  effect  upon  tlte  day 
wh*n  the  Act  MnHrfaln;  this  ordnr  U  paaeed^  which  dAto  ie  in  thu 
pnler  rvferr^d  to  aa  "ttve  commoaoemenC  oftbL*  order." 

ACPUH  AMD    DCM&ITTIOX  Or  THE   L'SDEKTAXE&H. 

1>   The  undvrta\«ri  for  the  putpose  ofthii  orlcr  are,  bcinjt  a  com 
paoy  ro(i^ti«r»^l  tinder  the  Cotii[«iiii*ii'  A':t3,  1862  to  1886,  with  limited 
liabilit^r.  and  having  iti  leKiMtired  oltii^iu  at ,  and  having  tte  capi- 
tal dindtd  Into ibares  of  £—  each.  * 

Frofidad  that  il  the  undertaking  oi  any  jmrl  tliareof  ia  at  any  time 
purchaied  ty  tli«  local  authority  iu  BRcopJantv  with  the  provietgnis  of 
tfab  order,  or  of  the  prinoipal  Act,  each  local  authority  itbell  frani  the 
(Iel«  of  such  purcbaeo  be  the  undertaken  in  relation  to  luch  uader- 
t*kinj{  or  ]*rt  thtrvof  for  the  f>mpji>w4  of  this  ardor  ia  linn  of  the 
Ooiupaiiy  alxiro  (iiuntioniHl. 

Ttie  undotukcra  shall  not  pnrahase  or  aoqnira  the  nmUrtakiD);  of 
•r  Maocialu  thniiiaelvea  with  any  other  oompany  or  penoQ  autiplyitig 
tueri^  noderntiy  liccnao,  proeinioDal  order,  or  apeotal  Act,  unieeii  the 
udertakwe  aie  anthorieed  by  Parliaiiisnt  Va  Jo  ao. 

If  tB«ontraT«iitiuD  o[  thia  aaction  thn  uudetlAkere  |mrvhaM  or 
toqnlM  anjrauch  nndnrtakiuv  oranociatc  thetuwlvei  wilh  -iiiiih  athet 
eoinpanj  or  pemnn  the  Board  of  Trade  may,  it  they  think  tit,  revekv 
thii  onlet  upon  euch  l«rini  aa  the;  roay  tUok  jiut. 

Akka  or  HiTPi-LY. 

&.  Subject  to  the  ptovUona  of  tliia  order,  the  ana  of  auvply  ahall 
be  tit»  whole  of  (hv  aipa  included  in  tlie  (Iret  aohedule,  whitli  aaid 


It  more  ptrtifolarlj'  delineated  upon  the^  d*poalC«d  luap,  ami 
th«<MNi  oolourod  rod. 

6.  The  utiilorlaVcra  shall  not  at  any  time  after  the  coniin«>noeuient 
<(  thia  ot\let  supply  energy,  ot  (except  for  the  jHirpoata  of  tliin 
wdsr)  tMct  or  lay  iluwa  siir  sleotrie  liuee  or  works  beyond  the  area  of 
■nppqr,  atharwivi^  than  iiiidvr  the  euLfaority  ol  Parliament,  or  under  a 
llociuie  grantMl  by  the  boanl  ol  Trutt. 

If  Iha  andartakeni  lupivly  vnvrgy  ur  ureat  or  lay  down  elactrlo  linta 
or  wark«  in  oonlraventlaii  ol  thii  MCtioa,  the  Board  of  Trade  may 
lemlce  this  order  imi  laoh  Urm*  ae  they  may  think  Juit. 

Secceitv  »nd  Acoocvra. 

7.  The  nndcrtakeni,  within  a  period  ol  ux  monthe  after  the  com- 
noMenient  of  thit  order  and  befor«  ecerdjiing  any  of  the  powcm  by 
thu  order  oonferrad  va  them  In  rolatioa  to  the  exerutton  of  work>, 
ahall  show  to  the  Mtigfaction  ef  tha  Itoarxl  of  Trvle  that  they  are  in 
a  poaition  fully  and  elllciently  to  diicharse  the  datioi  and  obliKationi 
imponod  upon  them  by  tliit  o.'dcf  thrijU|{Uout  the  ai«a  of  supply. 

lite  ttadertakon  ehall  uleo,  withiu  ax  luuulLa  afUi  tho  cioiuiiicucu- 
■nefit  of  this  order,  ui  tuvh  eil«iid«d  ueriod  aa  uwy  b«  appioeed  bv 
tlia  Board  of  Trade,  and  before  sxenMlg  aajP  cf  tu  pawais  eoilfern»<l 
on  theiu  in  relation  to  tha  exeoutioaof  wgAi^dtpaaltor  MOttn  to  the 
MtiatMttoa  of  rbo  lioatxl  of  Trade  a  sum  of  —  poaadi.f 

If  within  any  nuub  period  aa  afutuMid  the  itudocukers  fall  to  show 
to  tha  salisCeatiou  uf  the  Board  of  Trade  that  they  aiu  lu  tuch  a 
pOlltiQa  H  above  taoutioDcd,  or  fail  to  <l9|>iHit  ur  eociiie  auob  eucu  ae 
nCareaaid,  the  Uoarl  of  Trade  inay.  aftar  ofruUeriog  any  reprtAeniS' 
tion*  wbif^h  the  local  authority  may  mako,  nnka  tain  order  at  to  the 
wlinlc  or,  with  the  douihuL  of  the  oiulaiUkan.  nny  part  ol  tliearea  ol 
anpply,  upon  inch  tMius  as  they  luay  tliink  juL 

*  Or  utberwite  dtacribe  the  company  or  peraoD. 

t  Where  two  or  mar*  IoimI  aulhorltlM'  dutiiotc  m  Involnd,  th« 
dapoalt  or  socurity  may  bora)aired  lobamndnor  jtiren  in  tnapact  of 
■uch  diattiota  saveraltv  :  and  to  sudi  eaae  wfll  be  ivpaid  or  releeded 
aapuitaly  u  to  Mcti  dktdot. 


Tha  Mid  earn  dapneitad  er  seenred  by  the  tindartakers  under  tha 
prorlalona  of  thia  Kolioa  shall  be  rujatJ  or  releu«d  to  titein  fran  to 
time  In  9qaai  moietjiea,  when  and  so  eoofi  si  it  nuy  tm  oerlifiMl  by  an 
inipestor,  to  be  nppointed  by  the  Board  of  Trwle,  Ihat  smniinls  ec)Ual 
to  tha  SDtna  N  to  iw  repaid  or  raltwiral  have  Ixwn  eiprnded  bv  thu 
iindertaker*  ujion  works  executed  for  the  ouipotoe  of  ttio  undenakinK, 
or  chat  diilribiitinf;  raaiiu  have  baen  duly  Uid  down  is  acoerdsDoe 
with  the  proriiioQE  of  thii  crdnr  in  every  abeet,  or  part  of  a  ttreet, 
■  jwcilieO  111  that  Iwlialf  in  Ihn  tnrond  si'hodula,  or  at  aachearUnr  dstea 
and  In  sui^h  inatalmenta  aa  may  from  time  to  tima  be  approved  by  tha 
noard  of  Trade. 

8.  The  ttodivtakari  ahall,  exoept  with  the  epeoEal  epproral  of  the 
board  of  Tmd*^  10  be  prtTlonsly  riven  (alter  Mitieid  oration  «f  any 
repraaantatlona  miSoh  tha  looal  autourity  may  make],  at  all  limes  hM|i 
aMiiimti  uf  the  capital  employed  for  ttia  purpiuaa  of  the  undertaking 
dintiuut  from  Che  auiounls  Kept  hy  theui  in  roti[Kiutofa-iy  oclicr  iiniUr- 
lakinjt  or  bosincaa. 

9.  The  annual  statement  of  aoDouaCs  of  the  undertakinK.  befotv 
iMing  published  ai  proTided  bv  Mwlion  9  nf  the  Rloi^trtc  Lightint; 
Act,  1982.  ihall,  so  lonK  sd  the  looil  authority  are  not  the  nn<ler- 
tahan,  be  exaniinoil  and  niidttod  by  -luah  eoinjwtfitt  nod  impartial 
penon  as  the  County  Council*  ehnll  fivni  timv  to  time  aj>poiut,  and 
the  rtmiineralion  ot  the  auditJi  iiUall  be  tiiuh  as  thu  County  Oouaeil 
shall  from  time  to  time  direct,  and  the  aame  and  all  exfuawe  Jaeemed 
by  bini  in  or  about  the  execution  of  his  datisa,  to  snon  u>  unoant  ■> 
the  Counly  Coitodl  shall  approve,  shall  tM  nald  by  the  nndertikera 
on  demand,  and  shall  ho  rvoorerable  summarily  aa  a  civil  debt. 

The  nodertakors  shall  give  to  Iheainliuir.  htaderka  aiid  afuULanta, 
accaaa  to  such  of  Llie  bouki  and  duutimculii  rclatiuf;  tu  the  uadertakiiig 
at  ehall  be  oeoeaaary  for  the  purgweaiii  (>f  lli«  soiiit,  mid  *ba!l,  whnii 
iMutral.  famkh  t«  hitn  and  them  all  vouehara  and  ijifdroistioa  re- 
Qul^tte  for  MWh  pDfpOM;  and  shall  alTord  to  him  and  thviu  all  fsuilitiea 
for  the  proper  eiecnlton  of  his  and  their  duty. 

The  Couuly  Cnuudt  may  from  time  to  time  make  and  vary  regiila* 
lions  praaoribtng  the  tiuiH  at  and  tJie  taude  in  whldi  lu-ch  aadit  shftll 
be  nuute  and  oonduoted,  or  otherwioe,  lor  the  p-urpoae  of  giviug  eflact 
to  the  provisions  of  this  section. 

Katvuk  ako  Moss  or  StirriiT. 

10.  Hnhje«t  to  the  pravieioDs  of  this  order  and  the  priudiial  Act,  the 
undertaker*  may  eupply  envrKT  "i'hiu  the  area  «l  supply  for  all 
publio  and  private  pnrposea  as  defined  by  the  aaid  Ael.  provided  a> 
follows  1 

1.  Such  *ii orgy  ahall  U  enpplio^  only  by  taeaaa  of  Mmeeystem 
which  shell  hr  apprnvul  ol  by  tKi<  Roard  »[  Trade,  and  snbjeet to  sook 
regulations  and  conditioiia  for  saonring  tha  safety  of  the  publlo,  and 
for  ensuring  a  proper  and  mfllclant  aapply  of  euer>;y  aa  the  Uuanl  of 
Tiade  may  from  time  to  time  Jmpeae  :  and 

2.  The  Dnilorlakers  shall  not  tiermit  any  part  nf  any  olrcuit  to  be 
connected  with  earth  einpt  ao  iVr  as  may  be  Eccaiaary  lor  oarryhig 
out  (he  provisions  of  any  such  regulstluiui  or  oondiHoiiJ  u  aforaiaid. 
uulesa  BUuh  couueotion  is  for  the  time  beioK  approved  of  by  thu  Brtanl 
of  Trade,  with  thevoacurtcnue  uf  the  PuslmseterOeneral.  and  ui  made 
in  Mconiance  with  the  oonditions,  if  any,  of  such  approval  •  and 

i,  Tlie  uudertakert  ebsll  construct  their  niatus  and  other  works  of 
all  dntcrijiliniiH,  and  ahall  wnrk  their  undertaking  to  all  reepeets  with 
due  regard  to  other  electric  rircuits  from  time  to  lima  used  or  intaailel 
to  be  used,  for  the  y>iirpMi'  of  tfilcgraphie,  talephonio,  or  elecrto  aig- 
nalling  commtiniration,  or  ihv  oarrcnU  In  sncti  clroalta,  and  abeU  una 
every  reasouable  means  in  the  conetruction  of  their  maina  and  other 
work)  of  all  deecriptions,  and  the  wurking  of  their  iwdertaking,  to 
prevent  iiijuriotis  aiOeotioQ  whether  by  indnotiun  -ft  otherwise  to  duoIi 
eleutric  cireulia,  er  the  currents  In  (Uob  cireulta.  If  any  •|iie«lon 
ariiies  ai  to  whether  the  undeitakera  keve  eonscraettd  their  mains  or 
otb«r  works,  UT  worked  their  UDdatlahinx,  lii  wutrsTeutiou  of  this 
luli.sec'ion,  such  uussiion  shall  be  dalnrniMd  by  aibiiralion,  and  the 
II ndiir takers  shall  he  bound  to  make  any  alt«ralu>iis  in  or  additioai  to 
thvir  system  which  may  be  directed  by  tlio  arbitrator. 

IVovidcd  that  DothioK  ia  thia  enb-etctton  contained  ahall  be  held 
to  deprive  the  ownenof  aueh  eleetrie  niniLiteaf  any  eiialtDg  right*  t4 
pracued  a([aiusC  the  undertaken  by  indietnent,  aetion,  or  otkuwiae  in 
relation  to  any  of  the  mattem  abrsMid. 

WOKIU 

11.  Subject  to  the  proriiiona  of  thia  order  and  tlia  prinoipal  Act, 
ihc  undertaker*  niay  from  time  to  tinio  exorcise  all  or  any  cf  the 
powon  oonicrrod  on  ibem  by  this  order  and  the  prindpal  Act.  and 
ntay  break  up  s'lcli  itrMts,  n'lt  rrpainble  by  the  local  authority,  and 
HUob  reilwaya  and  triLiciv«yii  (it  aay]i'  aa  are  spoohed  io  thu  third 
iobedule,ao'larajisuchitraelH.  railways,  and  tramways  may  for  the 
time  beiagbeincludeil  in  the  ares  of  supply,  and  be,  or  be  npoo,  land 
dedioated  to  publio  ate.  rroviiM,  however,  as  remwoa  any  roob 
tiillway,  that  the  l>ow(n  hertby  greutMl  shall  extoua  only  to  such 
paita  thereof  as  pass  across  or  along  any  highway  uu  the  lereL 

Nothing  is  thia  oider  ebaU  authortee  or  eu'power  the  nixlertekera  to 
break  up  or  Intarfitte  wltit  tmf  straet  or  part  of  a  street  not  t^iainbLe 
by  the  k»sl  authority  er  any  railway  or  tramway,  except  nioh  Mresta. 
reilways,  or  Iraiuwayi  (if  any),  or  neh  parts  thereof,  as  are  spedftea 
iti  the  taid  suUedule,  without  the  cunaeat  ol  the  authority,  company, 
or  penou  by  wliom  such  street,  railway,  or  tramway  la  ropairablo. 

*  When  the  area  of  *opply  is  a  ooont*  borooch,  or  part  thereof, 
tha  auditor  will  be  appointed  by  tha  Boani  of  Trade ;  in  Scntland,  he 
will  be  appointed  by  the  sheriff. 

i  Whe^esiieclal  puwen  aa  to  iiLoh  streeta,  rwlwaye,  or  tremways 
are  not  taken,  the  third  schaJole  will  ba  6Iled  in  with  the  trora 
"Ko<ne"ao  to  beads  (a),  {i)  or  (c)  (hefeln  appoerili^  as  Ifaa  caei 
may  be 
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IS.  SnbjMt  to  tbe  pr^Tisiopt  of  tLis  inltr  luid  Uio  brincipil  Aol. 
uid  MVtj  ngnUHoti&  in*dB  uDilor  tbu  crUur,  (he  umlM'ttKare  u'>ty  ^ilaa 
from  tune  to  diDc  eonotruct  In  mmr  ttr««t  tvofa  boxo  u  mi;  tw  ii»«4U- 
«uy  for  (nirpoaei  in  otniiieitioK  with  tbo  luitfilf  of  enerav.  iiio>iidiii)t 
•pMiBtvs  Tor  l1i«  proper  veniilAtloa  of  juch  tioxM.  proildM  th^l  no 
■Dcb  ht'i  aliftll  b«  pIuMl  ahare  kkmiiiiI  eimpt  with  lli«  oomcnt  o(  ihe 
lopi«l  ■niliarity. 

EvrTT  «ur)i  liox  >hill  t«  for  the  FJtcltuivr  use  of  tlio  nnJcrtakoraftavl 
undrr  I'licir  Kole  tantiol.  except  ao  hi  u  ibu  HubkI  or  Ttk-U  n*; 
othe'«i'«  order,  *uil  AM  be  unl  bv  Ibn  iimlTukaTa  only  Tor  tlm 
(III-  r-nw  of  IrailiiiK  olTMrTica  tiun  and  ochnr  [lulnl'iilina  coniliirtnn, 
or  fur  eiamtiiins.  tmliiig,  rrgnliting,  nitwitirinfc  dirKriing,  or  onn- 
Ui^lliafi  ihu  Mipply  «f  rnnvy,  or  far  nxAmimnii! or  Tcitiiigthc  condition 
of  tli<iii*i<iiiorDititT)i())t)otif  i>rthe  wniV*.  or  br  nthnr  like  pmrpoMM 
eotneetfil  with  the  utKlcrUking  ;  aD<(  iha  iiii-lr.rUkm  may  ]i]aco 
lh*f«b)  melm.  nritehw,  an^l  any  nihrr  aiiiubl" an'I  |vo|t«r  ajifiaratno 
foi*  any  of  thr  aUiro  {nirpmnt. 

Every  Muh  box,  mclodinK  the  npf»t  xiirfam  or  coverini!  thoreof, 
»1ia11  lie  nnutnicioil  of  inch  inaterialii,  ami  thall  be  oonMracwd  aod 
iiiaiuUin<'<I  by  the  undcrUktie  iu  siicli  Liiauuei  ai  not  to  be  a  aourM 
of  ila&^r  «Wtb«i  by  rceeou  of  itieifuality  ol  nurlaoe or  othcDrM. 

The  lanil  aiilbority  laay,  with  tliii  K{*;tfT>Tal  nf  thv  ttoanl  nf  IVaili), 
[>iWKii)>><  thv  bonn  diinng  wht''h  th^  nn>l(rrak(ir8  are  to  have  aecMa 
to  mob  bo>««,  and  If  the  undertaken,  dnhn);  aar  hoan  not  to  prS' 
•cnbed,  roinoTtt  or  iliapla«a.  or  k>*p  removed  or  diii;ilaced,  tho  ujuter 
mrfteeorooTering  ofeny  box  wlthoiit  the  tMiti^ntof  the  local  aalburity. 
they  ehall  bo  liablt  to  a  paualtjr  out  esoce'Iiiif;  £5  tor  every  »uuh 
afftuva.  Mid  ill  lh«  auni  uf  a  -■votumi-  n  vHwin,  t«  •  furihei  penally 
of  £6  for  orer;  day  during  whieh  such  oHmim  coiitiDoea  t  i>fovul«(l 
thtt  theusdmakernahaU  not  be  nilijM>t  [e»U7«tMh  peaaltiM  ai  atbre- 
uirt  ir  Iho  court  having  coguiunw  of  the  caaa  ahsll  be  of  optnlon  that 
tba  eaae  «u  one  of  eaier){eiie]r,'Uiil  thkt  Lho  nudertaltcrt  eon  plied  with 
the  Ttt|iiiTenieiito  of  lliia  aeciioii  lo  &r  m  ma  rvasoiiAble  under  the 
eircuineleiiccN. 

U.  Tliu  unilntiket«  disll  not,  wiltiont  the  Di|irtin  conwnt  of  Ihe 
tool  autlwriiy,  plaoe  any  clrcTri«  lice  thove  gimiixl,  alons,  orei,  or 
acKN  any  (Iierl  or  (iiiblic  plare.  ot  [except  In  the  case  of  aur  etecltio 
lino  w  placed  beA>nih«G«ninetieaiiMtit  of  lhi«  order  and  daring  the 
(Imo  lloikaal  bj  this  eectien  for  the  mnoval  theteoO  aupply  eoorxy  by 
meoB*  of  any  eleotrio  line  ao  plaeed. 

When  any  eU-ctr(e  linee  ol  the  nndevtttkon  how  been  placed  above 
gfoood  u  oHiroeald  bahtre  Ihe  comneneemoat  of  tbi*  order  thiy  «h«ll 
M  removod  Igr  the  nnderteken  irttliin  a  period  of  one  year  sftnr  inch 
MuineiiceBMnL 

If  th<!  tiniliiilakera  \t\iitx-  or  fail  to  raniovu  any  ol  otHu  liuen  in  con- 
tiKvvutioii  of  this  vi^cliuii  tbty  ihell  Ud  liable  to  a  peuelty  iiut  cxi.'ced- 
iufi  £10  for  every  euch  <rSaic«,  aiid  in  the  caa«  of  a  <«iit\nvtiog  oIToiiuq 
t"  »  ftirtli*r  penalty  iinl  «x.>c^liiig  £5  fnr  every  day  eflcr  tht  Srst  lUy 
tluilug  whicli  euch  olTeiim  coo Un life,  ami  miy  court  of  lunitnary  juriii* 
'(IctioD  on  complaint  matin  uay  make  an  oriler  autbori»inj(  the  tcniov&t 
bfany  eucheloctric  linnby  uich  potwn  and  on  nich  lerinB  na  they 
nmy  think  lit. 

14.  Where  the  ex«reiM  ol  any  of  ttie  powera  of  tl>«  nadertakers  In 
tlatloo  lo  the  eseeutloD  ol  any  works  (inaliuUiig  Ihe  ooaatnietlon  ul 
inm)  wUl  involve  the  nlaoiuK  of  any  wurkii  in,  under,  along,  or  acrwi 
■ny  etreci  or  imblic  brldjce,  Ihi-  falluuriuic  ptuviiiuns  »lialL  hare  elTecl : 
(a.)  One  mootb  before  L'onimeiiuiUfC  the  exeuutloti  of  such  workiioot 
heilig  Uio  rrpaim,  mtewftlior  anjendiuenteofeJiltUngvoifca.  ofwhiiih 
tlu  luarauier  and  Mtitlon  ort.iiot  altered),  tho  uuiliiukara  doll  aenre 
a  BotlLW  upnn  the  Poetraaeter-Ooooral  aiid  the  Inoal  authority  dotcrih- 
Ing  tit*  [irop^ted  worka,  Ui^lbet  with  e  plan  o(  the  works,  (bowing 
the  B.ode  and  poaition  tn  «htc4i  neb  worki  are  intODdod  to  be  cdco- 
ootod,  and  Ihe  inauutr  in  whidi  ii  ■■  intteided  that  noh  stMOt  or 
brl>lgo.  or  any  arinr,  drain,  er  unnd  tlierein  or  therouttdor.  to  to  be 
hitiirfirml  with,  anit  ehall,  upon  boiuf(  ivqiiire*]  to  do  no  tiy  iha  P<nt- 
loattcrlrcii'L-ral  nr  the  loc»L  authority  fiom  time  to  liiuv  (fire  hicn  oi 
thvtii  any  »UEh  lurtlier  infomatioa  ia  nlatiDii  thereto  u  be  or  ihcy 
inty  deoire  Iti  calculating  the  aboie- mentioned  period  of  one  month, 
no  part  of  llie  tnonih  of  Ao^nat  nball  tie  included. 

l^.)  Tho  I'oelmaatvr'iB&ftal  or  the  total  authority  oiay  in  his  or 
their  dieiMiou  approve  ol  any  inch  worlu  or  fUn,  MibjocI  to  ni«h 
unondiiioiitA  or  oouditiouit  w  inay  eeein  hi.  or  may  dieapprovo  the 
MBit),  and  mey  giiv  uuLlcc  ol  mAi  appruva]  nr  diaajipronl  to  tho 
nniltttaken. 

(«.)  Where  the  roatnuuttr-QeaMal  or  the  Innl  authority  approve 

any  aiith  woik>i>r  uUd,  eubfeot  to  any  aiDeudmcnU  or  coiullltonii  with 

which  thn  iiiidr I  lakers  areuiButinriail  or  dinaptiroveof  any  eiich  work* 

.or  plan,  thv  utiUerlakem  may  apfwal  la  [he  Hoard  of  Trwln.  and  the 

r&oar<l  ol  Trt-le  n>ay  eti<|uiN  into  the  ngalter,  ami  allow  or  diaallow 

fnob  appeal,  4h]  aiinrove  any  enoli  worka  or  pUn,   eubjwcl  to  ooch 

aOMtdiDenbi  or  oowuiiane  a<  may  eeem  fit,  or  nay  diupprove  the 


(if.)  [f  the  PoitmautT-Gonera]  or  the  Io««l  authority  fall  to  ;^ve 
any  eiioh  notl<»  of  appruval  or  tlfntpproiral  to  Iho  nmlnrtaken  wllfain 
ma  month  alter  tho  eerviu  ot  the  noiine  upon  thaiii,  he  or  Utoy  eball 
deenietl  to  have  a|i|in>ved  mii'h  wnikii  and  plan. 

(it.)  Nocwiihutandiiiii;  anything  In  ttiia  orier  or  the  principal  Act, 

lO  ti&dattaVi^ni  shall  iiol  iw  omtitlvil  lo  execale  any  *u(;h  wnrkt  tt 
ab*Tc  Hprcinnl.  cxn-iit  &u  far  aa  the  name  may  tie  of  a  denoriplton  and 
in  aoounJauce  with  a  |itaji  wbtah  has  been  approved,  or  it  lobotloemed 
(o  liarii  bMu  •pumvud,  by  tlw  I'oetmutcr-Cionor*!  blikI  the  loeal 
BUtboritv,  or  by  lii'  B->««d  o(  Trade,  aa  above  mentionod,  bnt  when 
any  lueL  works,  dew  ti  pi  ion,  and  pUa  are  to  approved,  or  to  be 
doeiuod  to  bu  approved,  the  undertakers  luay  uuk  auoh  worka  lo  Iw 
exceslcd  in  ationlauca  wiih  michdescriplioii  and  pUti.  iul>j«:t  in  all  rm- 
paoti  lo  the  ptvviaiani  of  tluJt  order  and  of  tlio  |)ruici{«J  Ant. 

(/)  Where  ti  appMtv  to  the  t^wtniailor  Oeiifrtnl  thai  any  work,  ol 
the  mdorUkam  la  fiiloailoJ  to  be  ekccuud  iu  mAt    ptuxiin'ly   to  ■ 


trlcKrapliic  line  cf  Ihe  reetinaeter-OMitral  that  <ath  tolexraphte  tine 
it  likuly  iu  hie  opiiiion  to  hv  'Uin*givl  or  iujiiroi  Jaring  Ihe  ronilroir 
tion  □'  each  work,  the  undortaken  ikall  pay  lo  the  roetniaater- 
General  (ueh  raaaonable  eipeniea  u  he  nay  ncur  In  Itupccttng  tho 
execution  ottDCh  work. 

(ji.)  If  the  undertaken  nia.ka  tlefttnlt  in  uoiiiplyinn  Mtth  any  of  the 
m(uirenwut4  or  miricltoos  ot  tlii<  ecrtion  tbcy  tkall  (in  adilition  to 
any  other  conipcusadon  whioh  thoy  may  be  liable  to  naka  uolur  tho 
previuone  of  lliie  order  or  the  prindpU  Act)  nuke  hill  coD]pDO>«at)OD 
to  the  Poatmaater-Canoral  antf  tlio  local  authority  for  any  lou  or 
damage  whidi  ho  or  they  may  incnr  by  rtuaon  thereof  and  iu  additioa 
thetebo  they  ihallbo  Uaulatoapeoalty  iMlNCo*e<liBg  filO  for  aeery 
tiuh  dsbnlt,  and  io  the  oaae  or  a  ooniiaviiu  otr«D>;«  to  a  farther 
lienalty  not  eicaedinfc  £S  for  even  day  anar  Ihi:  firai  dky  dnrtna 
which  ouch  default  oonlinuwi :  Prarkled  that  the  naderlakm  aliall 
not  Ik  tubjost  to  any  euoh  peualtiv*  a*  afur<t*aid  if  the  ooiirl  having 
oofCnieaoee  oi  the  caee  ehall  be  of  opinion  tliat  the  oaee  waH  one  of 
emor^ncy,  and  that  the  undertaken  eomplleJ  with  tho  requirenuata 
of  thia  MCCion  M  lar  a«  w*«  reaeouable  uuder  the  oiratrnMancea. 

For  tlia  purpoao  cf  thU  order  the  word  "  plan  "  vhall  meau  u  iilau 
iliswa  to  a  borixontal  ecalo  ot  at  Iceat  lia.  to  86ft..  ami  whero 
pOBsiblc  a  MCtion  drawn  to  the  mmQ  horiiontal  tcale  aa  thu  plan,  and 
to  a  vertiul  Male  of  at  l«Mt'  lia.  to  lUt.,  with  auch  detail  plan  and 
Nocticn*  a*  may  bo  mcieinry. 

lo.  Where  tho  oxandae  of  tho  powera  of  the  undcrtakeev  Iu  relalion 
to  the  eiocutinn  of  any  works  will  Involve  the  placing  of  any  worka 
in,  under,  along,  or  arraaa  any  stncc ot  p*rt  of  aeireot  not  rapairalila 
by  tho  leoal  autbority  or  over  or  ujiiLer  any  railway,  l^vmway,  or 
canal,  tlie  following  provlaiooa  tfaall  have  a^t,  tuil««  olharwite 
kgraed  between  thv  pamaa  Intertslad  ■ 

{(t.)  One  month  before  comaieocing  tho  execution  of  any  saeb  work* 
(not  being  the  repalre.  renowsla,  or  amendniMita  of  orittuig  worka  of 
which  tlie  character  and  poeltlon  are  not  altered)  the  indertaWa  ihUl, 
in  nditilian  boanyothernotlcMwhleh  theyraaybaiaqniredtoglTOiiniltr 
Ihia  oriicror  Ihe  principal  Act,  ivtTt  a  notice  upoij  lh«  liodyor  porann 
liablr  to  mpair  Mioh  itToet  or  part  at  a  atrect.  or  the  body  or  pcnoa 
for  tho  titve  being  entitled  to  wgrk  mch  railway  or  tramway,  or  tho 
owner*  of  aiicb  canal  (a*  the  oaae  may  be),  in  thin  •oelion  rebrrod  ro 
aj!  the  "own«ia,"  deaeribine  the  projioaeil  work*,  aod  etatiBg  the 
aninunt  >!r  (Hit!i]irnMlioii  [if  any)  propoanl  to  be  made  1b  reeiiect 
thnroof,  and  the  iiibdiiiii-  in  which  Nuch  oomiwiiiatlon  ia  uropoaotl  to 
be  paiil  or  sccntcij,  tt^thor  with  b  plan  of  tlio  works  ihowin^  tho 
mode  and  poaition  in  whirli  nuch  wtrrkn  are  intcD'lol  to  be  cxtcniciL 
and  placed,  and  ahall,  upon  bciug  required  to  do  eo  by  oar  »»eh 
ownarti  from  time  to  time  give  them  any  kuoh  forther  iuformatioa  ia 
relation  thereto  w  tlioy  may  deairo. 

((.)  Every  lOuh  oolioe  xhaJl  ooutaiii  a  rtfsronco  to  tbie  eeotion,  and 
iliioel  Ibo  attaolioa  of  ihoownoTe  to  whom  it  iigiron  to  tho  provitione 
thereof. 

(<r.)  Within  throe  vecka  altor  the  eorvioa  of  any  aiteh  notioa  and 
plan  npon  any  owoan.  atuh  ownais  may.  if  thi'y  think  &t,  anrva  a 
[oquiiition  upon  tha  nwiUrtaken  rtqairing  that  any  i)iiastion  in  r«la> 
tiuu  to  such  work*!  anil  any  ocber  quuetioD  ariaing  npon  woh  nottoo 
»r  plan  sa  *for««ai<l,  shall  he  eotlled  by  arbitration,  and  tfaeceupoit 
such  (lUHIion,  unlow  scttlod  by  agroemont,  shall  b«  settled  by  arbi- 
tration aocordingly. 

id.)  In  t*ltUng  any  iiiettton  under  this  eactian  an  arbitrator  shall 
here  ng^ed  to  any  duttoa  or  obligation!  which  th«  ownera  may  ba 
under  In  rptpect  of  such  airoel,  railway,  tramway,  or  oanal,  and  may, 
if  lie  thinks  fit,  require  the  undertakers  to  em'uti!  any  temporary  or 
oibor  works  so  as  to  avoid  any  interlerenoe  with  any  traSIc,  so  fiir  aa 
may  be  poseibla. 

(a.)  Wbtranoaneh  m)nincinnailnlbisso3lion  metitioaed  is  acrred 
npon  tho  nndortalLera,  or  whore,  afloi  any  such  requisItJoil  has 
mn  ssrrei  upos  tbom.  any  qaeetlou  nquitvd  (o  bo  aslUed 
by  arbitration  W  been  «o  settled,  tho  uuduilaktre  may,  Upott 
paying  or  esourng  any  cotnpenaalion  whioh  they  may  Iw 
reiuirod  to  [lay  or  eeouro  in  the  mannor  propiiead  hy  thaffl  or  settled 
by  aibitration  ss  aforeeaiil,  cause  lo  be  exeenled  the  worka  iiicoined 
in  such  notice  sod  plan  aa  aforesaid,  and  mav  from  time  to  tiino 
repair,  ronow,  and  anand  the  same  (provided  tnat  their  chafacCerand 
poaition  are  not  allvrod),  bnt  *tibji>ot  in  all  teepeela  to  tilt  ptoviidons 
of  this  order  and  the  jirincipal  Aot,  aud  only  in  aoaordanin;  with  the 
notioL'  and  plan  ">  tvrved  by  them  aa  atoresald,  or  suoh  nioJilioatl  -us 
thontui  r««iiootiv«ly  aa  may  have  been  wtllcd  by  arbiliatinn  aa 
heniluljefuni  menlioued,  or  aa  may  be  agreed  iipou  betwren  the  parlio*. 

</.)  All  worka  to  ba  exeonted  by  tlia  uBdertalcen  nnJor  thia  eeecioa 
shall  bo  eairied  out  to  the  reasunahle  astisfiauttan  of  tba  ownera,  who 
shall  have  the  right  to  be  preauot  duriug  ilie  execiiUon  of  %aah  mark: 

ig.)  Whnm  lhntOipair,^onewal,oramoultasalo(&nyexlsti■gworki^ 
of  which  the  charaour  or  Kmtion  are  not  altievil,  will  Involve  any 
intorfcicnce  with  the  working  of  or  trafUo  on  any  tramway  over  er 
under  which  suoh  worke  have  been  plaoed,  the  Rnd'rUkm  ehtll, 
uulee*  otberwiee  agreed  botweeu  the  perti  o,  or  in  oasa*  ufemeTit  ii-y, 
ipve  to  the  owners  not  loea  than  94  liours'  notiee  beMa  oomiueitoieig 
to  tlfect  suoh  rofiair,  renswat,  or  emomlmont,  and  the  owdon  aliiQl 
be  entitled  by  tusir  officer  to  snpertnloiid  the  work,  and  the  iiuder- 
takers  ahall  mnform  to  suoh  raeoouabln  r»|tiirvmful<i  an  nsay  from 
time  to  time  be  made  by  the  owoen  or  inidi  ulicrr. 

(A.)  U  Ihe  uDdertakein  mako  default  In  compIyinL'  with  any  of  the 
rcqaliementa  or  reeinctioon  ol  this  •x'ctioii  tliey  shaU  (lu  sililition  to 
any  other  oompouBstion  which  thoy  mjy  be  liahle  to  niskc  nailer  the 
provi*ions  of  Ibis  vrlvr  vr  tliu  principal  A'.li  uiake  full  coiupt^uioti'Mi 
to  the  owuura  affectAd  thereby  fora^iy  loi  or  di'iii^)  whioh  lh<y  may 
iticnr  by  r<Mttou  thereof,  and  to  a^lJittoo  thoMto  they  ilull  bd  liable  1 1 
a  ivnalty  nut  uxoeedlag  £10  for  uverj  suoli  default,  and  in  thi-  ixm) 
of^s  coutiiiuiag offence  to  ■  further  penalty  nut axiwodiit.^  C>  fotuvnry 
lUy  after  thu  liniL  day  dutiug  whioli  eiicli  ileUnU  iMHuaieoa:    1'r.ia 
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vlded  tlut  Um!  iitukrUliaffjlitUiiatlMaalaBottouijauiili  penal ti^^ 
■a  aroraiajil  if  tlm  court  having  (M|piiaanaa  of  th«  ciao  shall  )<«  ol 
opuiion  that  thu  chc  was  one  of  vmerpaisj.  and  that  tbc  uiidorUkco 
romplEtJ  with  the  ra^IratnMlCi  of  thU  Mcdon  so  fkr  as  was  reason- 
able iindcT  tho  circnmsUacoa. 

16>  Tb«  local  authoritj,  and  my  body  or  psnon  for  ttm  tim«  Ixfiuij 
1ialil«  to  repair  any  stnct  or  part  of  a  *tTwt,  or  oiitlti«l  to  work  any 
failway  or  mmway  whichthcnnc!Rrtak<r«  tnnybefimnomirtd  to  bnalk 
ii|i  lor  tl»o  [iiir]MBe*  of  llii«  onli'i",  may,  if  tlipy  think  tit,  from  timo  to 
tlina  Mtra  a  noiico  upnti  the  itnilnrUtCcr*  ^tAtiiiK  thul  tliny  dniirc  tn 
rjiafdaeordiacliarKcall  i>r  noy  pare  ofany  of  th"  powen  orddriwof 
tiieuncldTtAkdmas  tlivroin  spooificd  in  T«lalioD  lo  thn  lirealting  up, 
litliti)(iti,  militating,  or  making  good  auy  atrcctv  brldgoa,  aowan, 
_  tlHin*,  tnnnola,  or  other  works  vsttcd  iu  or  nndPT  tha  ooiitral  or 
'  nnnaitnraant  of  the  local  authority,  or  «th#r  body  or  paraoD  si  th« 
past  may  bo,  and  majr  fMtn  dmc  to  time  anjend  or  revoke  any  snoh 
Dotfre  hy  another  notire  slmllxrly  servtil.  When  the  local  aiithorlty. 
vj  any  sucli  body  ov  person  ts  afurttaafj  (in  llii*  section  referrat  lo  u 
"thegfveraof  the  noUce 'T  hara  sinu  antics  that  thpy  iledre  to 
•xorvise  or  dlMrharw)  any  taaii  tptaAvd  powcrt  and  duties  of  the  uu' 
dsrtakors,  th'o  no  long  as  luoli  notioo  rnm«ins  in  htw  the  following 
provisloiu  shall  bsTS  elbot,  nnlsw  othondin  tgri^d  (intWAcn  th« 
.  paities interested; 

(•>}  He  undcrtakan  ihill  not  bo  oatitled  to  {moeed  thamsalvaa  lo 
exercise  or  dlaohafn  any  nicb  sfwcUifld  powers  ot  dtiUes  as  aforeaaiil, 
exutkt  wb«r«  thsy  bave  r»qirir«d  the  fnytm  of  tht  aolim  to  eaoteiao 
or  dht^hsTg0  «noh  paoers  or  duties,  aiul  the  givers  of  the  notice  Kufe 
taflissd  or  D«glsoiad  to  oooiply  with  such  requitUlon,  as  hereinsnur 
ptovidad.  or  Id  ia*es  of  tniergeccy. 

ik)  In  addition  to  anf  other  nottees  vrbich  they  may  b«  rfr(]uireJ  to 
«><">  under  the  pmvUoDe  of  thfa  order  or  the  prindpsi  Au^  tbu  ii  n . 
tlartslten  ahsll,  not  more  than  four  days  uid  not  leas  tlian  two  ilayx 
I  Mb»  the  maSm  or  lUaoharve  of  any  sncli  lumen  or  iltitir^  «n 
.  epeeiBeJ  aa  aforcMid  it  required  to  he  oonunonouil,  acrrc  a  rviiuixition 
upon  the  mms  of  tho  notics  stelinK  the  time  wh«a  such  ucrciso  or 
dtsoharge  urequirrd  to  1m  commeoood,  sod  tlio  inauuer  in  iiLich  any 
such  powta  or  dntie«  are  rmgtiiml  to  he  nverRLwvl  or  iliwharj^i, 

[t,]  Upon  receipt  of  any  ailch  rof| nisi  t ion  as  Iwt  aforcMid.  thn^'ivcta 

of  the  notiee  may  nrooosd  to  anreiae  or  diseharffa  any  sucli  pownr*  or 

'  duUes  aa  rsqnfnd  by  the  nndoitakom  imbjert  to  the  like  nLitriotions 

and  oODditicme  at  the  tmdertakorn  would  tbemacWiM  bo  subject  to  in 

aiioli  esLT«ise  or  ditohargs  m  far  as  thxi  ume  may  be  ajiplioablo. 

{it.)  If  the  {nTeiBofthe  notice  docltno,  or  for  24  houn  afiur  the  time 

wlien  any  siiril  exenrisa  or  discharge  of  any  powor*  or  duties  is  bv 

any  in|iiistiion  Te(|n!rod  to  bo  commenced,  ni^cct  to  comply  wicli  lucu 

nqniaition.  the  undertakers  may  tbcmwIrM  pmnond  to  piordio  or 

diacharge  tae  powers  or  datiet  therein  spccitlcd  in  like  inanoor  aa 

thej'TTiight  havodoBoifsuch  Ofrtioe  ss  aforotaid  had  not  boon  gifvn 

tn  them  hy  the  giTsrs  of  the  notiffp. 

[«.)  In  any  case  of  omergcncy  tbo  n^dcrCAk^r•  may  tliQingelvcs  |>r(i- 

I  oe«d  to  at  onoe eisrclss  or dise riarfjo  ho  much  af  any  nach  si>»i:illi;il 

jpowere  or  dnties  as  sfonMaid  as  may  be  nBCinvMry   for  the  actual 

rmnedyiiig  of  any  defect  from  ivhich  th*  pmnr^iacv  atWet  wllhuul 

nerving  any  rsquJsltloii  on  the  gjiers  of   tho  notice  :  btit  lii  such  uoac 

'  the  unuerUlcon  ahall.  within  12  hontt  after  they  b«du  to  exerclM  or 

disriLsrge  such  powers  or  tlutiun  aa  afurveaid,  give  tnfomialio)!  thcrool 

I  ill  writing  to  llie  (fivers  of  tho  notici.-. 

if.]  U  the  imJortAkoia  oxurcth:  or  diichar)^    any   siich  Kjiaciliod 
powen  or  dutita  a«  afottuaid  uthurwine  thau  la  accenlanoe   with  the 

EorUieaa  of  tbit  secliori  they  aliall  he  liable  to  a  penalty  not  «xc««d- 
g£10  for  every  auoli  atFi'TK?!!,  and  in  the  case  of  a  oontiDulng  otCsDce 
I  to  a  Itarther  paualty  not  eiueaiiag  £b  for  e^ery  day  &frer  the  first  day 
'daring  which  tiuuli  utTcucn  cotniuuus  :  frurided  that  the  undertaken 
I  shall  not  b«  subject  to  any  icuoh  pvnaltie.i  ai  afureuid  If  thn  court 
lliaviiig  Dogniaance  of  the  case  shall  l>o  of  opinion  that  the  inucwu  uac 
I'Of  emccmnoy.  and  that  tbc  uudortaken  coniplioi  with  th«  rcquiie- 
.autttaM  this  ■cclion  so  for  u  n't*  rcasooablo  undor  tbc  oiroum«tan>xui. 

fg.1  All  expcnsM  jiroperly  iiifiinnd  hy  tlic  eirem  of  tho  uotioe  in 

l>MmplviiiK  *ilh  any  rK|liialtion  ol  tbt  »ndcrtaK<iri  tiiidiir  this  section 

Vahall  M  lapsiil  ta  them  by  thn  undi^itakcn,  and  may  be  reeorarMi 

eijinnirily  luifore  a  court  of  Hiimmary  jurbu-licUon,  who  shall  have 

pnwnr  to  dotermiiiio  thn  amnnnt  tlicreol. 

[A.I  The  givors  ot  tho  notice  m*y  Irom  tiiae  to  tim«,  if  they  think 
fit.  require  tbo  undertakers  to  givn  thmi  sucli  security  for  Ote  reiiay- 
iiici'l  to  them  of  auy  eEWRScs  inriirrnl  or  to  be  luuutred  bv  ttieni 
uiidtT  ihit  section  aa  may  Im  dfttenniiiod  in  mauupr  |inividc(l  Ly  thin 
otilvr.  If  the  iinilRrtaKsrit  fail  to  give  any  such  aacnrttT  within 
avvni  days  afier  being  rcquirt<l  to  do  so,  or  in  ease  of  dUrmnco 
alli-r  lucb  difToninca  hu  bwn  determined  hy  a  oourt  of  aummary 
Jitrivdjction,  tboy  ihall  not  hn  entitlad  lo  wrvp  any  further  retjuisllioii 
ii|'on  kucli  giknn  nf  thn  nntirr  rriuiring  Ihom  ti>  cxerdiu  ur  ditcliargu 
any  powers  or  duties  under  thi»  scrtion  until  such  se'-nrity  has  honn 
'"*Tily  given. 

I'roviJed  that  nothing  in  this  or  the  taxt  preceding  no«ttoa  shall  in 

Lany  wsy  aflfect  theii^hle  of  (he  nudcrtskct*  to  exercise  or  dUohargt 

'any  |io«m  or  duties  ixinferrei]  ot  imj-oAod  upon  th«m  hy  iliiaordai  or 

tli>  prii>ci[>sl  Act  in  relation  to  thp  itnc^itiati  of  stij  works  Iwyond 

til*  sclital  breaking  up,  lilliug  in,  r«inBt»liTi^.  or  making  gowl  any 

'BiH'h  tlreel  oi  jiart  of  a  street,  or  any  luch   bridges,  sewns,  drsias. 

[wnneb.  or  other  works,  or  railway  ui  t^antway  u  in  thee*  eeotiou* 

issfiectirely  montioni-d. 

17.  The  iinOtrt^kcn  msv  from  lime  to  lime  alter  tho  poeition  of  any 

Ml<e»fnot  forming  part  oj  any  sewer  of  the  local  aatheriiy]  or  any 

rim  MJBg  nndes  any  ttr«ct  or  place  anthotised  lo  be  hroknn  up  by 

hem,  which  may  interfue  uith  the  eiSR'iae  of  their  powers  nndnr  llw 

ptiui  l|>al  Act  or  this  unlcr  ;  any  Imly  or  pcnwn  nisy  in  lAr  manner 

aliti  iliv  loiitioo  of  uuy  elo^ric  lino<  or  weeks  ol  the  UDilerlakcn, 


being  under  any  such  stroet  of  ^iIaos  as  afareeaid,  vhieh  May  intsrfere 
with  the  Iswriu  exorcise  of  any  powers  VMted  in  snob  body  or  Mrson 
in  relation  to  sacti  atioet  or  place,  suhjcct  to  the  folloving  provislona, 
nnleas  otherwiao  sgrwd  between  tbe  pattfet  Interested : 

(tf.)  One  month  before  com tuencing  any  such  alteration  tho  Under- 
taken, or  moh  body  or  penon  (as  the  ease  may  bo),  in  this  »ootion 
rvlnrnul  to  as  "  tbe  operaton,"  ehal!  serve  a  notio  upon  the  body  or 
person  lor  the  time  being  (•ntitleil  to  such  pipes,  winw.  rforrtrfn  lines, 
or  works  (sA  iho  oosB  may  be),  in  this  snctioD  rsfiirri-fl  lo  sji  "the 
owners,"  deoorlMng  tlie  pnipntnl  alteration,  nnd  stating  thn  amonnt 
of  Mm|>ensa(io'a  (if  any)  |)ropMcd  to  bo  made  in  raspeot  thereof,  snd 
the  manner  in  which  tuch  comticnsatioD  (if  any)  u  proposed  to  be 
paid  or  BMnred.  tofjetlipi  with  a  plan  ihowing  the  mannnr  in  which  it: 
is  InlenJed  that  sncli  xUerationu  nhatl  he  made,  and  shall,  opon  hptng 
reqntred  to  do  no  by  luy  suirh  ownors.  from  timo  to  lime  givs  thom 
any  such  ftirthrr  information  in  relslion  thereto  as  tfaty  may  desire. 

(6.)  Within  three  weeks  after  the  urvico  nf  any  such  noli<xi  and 
plan  upon  any  owners,  such  owners  may.  if  thny  think  fit,  serve  a 
requbitiun  upon  thi?  opcmtor*.  rcqnirisg  that  any  question  in  mlatinn 
tosueh  workv,  or  anv  oihi:r<|uestlon  arising  upon  such  naticc  or  plan 
M  aformkid,  shall  bo  settled  by  arhitratioo,  and  thereupon  such 
quNtien.  unleaa  settlod  by  agr^emenl,  thall  bn  settM  hy  arbitrstfivn 
sicconllogly. 

ic.)  In  leitliag  any  iiuetboti  under  this  wiclimi  su  sthitrabir  ahall 
lisve  regard  to  any  duties  or  obligation!)  which  the  ownor*  may  bn 
under  in  respect  of  HUiih  pipes,  wires,  olootrio  lines,  orwotlcs,  and  may, 
if  he  thinks  Ot,  reciuirn  the  o|Mratert  to  sxeout*  any  leraporsry  or 
lilhet  works,  so  an  to  nvojil  interference  vrith  any  purpose  tkir  which 
such  piiK*,  wirm,  elcctiic  lin«a,  or  worka  are  used  ao  tar  as  may  bu 
poaiil'la 

(J.)  Wiere  noautih  requisition  at  in  thistoction  montioDod  is  served 
upou  the  operators,  the  owners  shall  be  held  to  hnvc  agreed  to  the 
notice  or  pfan  served  on  them  aa  aforeaald,  and  in  tuch  caw,  or  where, 
ifter  any  iiuoh  requisition  has  bean  served  upon  thim,  any  •jiiestion 
re<]ulre(1  to  be  settled  by  arbitrution  has  been  no  sotttiHl,  (hnoperatars, 
u|>ari  [iayingorsecuriuganyucni|irtiiatinn  which  tlicy  may  bo reniitrcd 
to  pay  or  secure  in  tlie  manner  |>rnpasod  by  thorn  or  toltlod  by  ailiitra- 
tioii  a!i  aforesaid,  may  uaiino  the  altorations  epocificd  in  such  notice 
w-l  plan  as  aforosaid  to  be  mode,  but  sithjoot  in  all  rtspouta  iw  Lhu 
proviaions  of  this  order  and  the  prineipal  Act,  and  only  in  scoonl- 
unco  with  tho  notice  and  plan  so  servea  by  thorn  m  arorvsiil,  or  iinr'h 
moililications  thoreof  respectiridy  as  may  have  b«en  si-ttlod  by 
arbitration  as  berahabsfore  m»uticii}e<l,  or  u  may  ba  agruol  upon 
between  the  parllon. 

[e.]  At  any  time  before  any  oiierators  are  untitlsd  to  oammence  any 
Hicli  a]t«rations  as  aforesaid,  tho  owners  may  serve  a  statoinoni  upon 
tbo  operators  stating  tbat  ttey  dtaite  to  eseouto  anoh  a)t«atloas 
theinsolroa,  and  whore  auy  su<h  statement  bat  been  e«Tv»l  u|)ou  tlis 
operateira,  they  shall  not  be  ci:litlud  to  proovod  thcnMslvM  to  •Kuoilte 
*neh  nllcratione,  esoopt  where  tksy  hav«  notified  to  auah  ownera 
that  thira  retiure  tbem  to  Bzeouio  tuch  alteiatlons,  and.  snch  owners 
have  refused  or  neglected  to  oomply  erltb  such  uoil&catioii  at  hiiniui. 
after  proTtdad. 

(,/.}  Wherv  siiy  Mirh  statement  as  last  aforasaid  hM  been  served 
upon  tho  operators,  they  ^hall.  not  more  than  46  hoars  aud  nnt  leas 
than  84  houtabefon  the  oxeoiitiaDof  snch  alterationa  is  imjuind  to 
hecommeaced,  servo  a  notificadon  upon  the  owners,  slaliiir  tiie  timo 
whan  Mich  sltiirations  sre  reiiulred  to  be  eonimenetd,  aud  tlie  msnner 
in  which  siKih  alterations  are  r»]mnd  to  be  mads. 

(y.)  U|>on  receipt  ot  any  inieh  Boti^cation  as  last  afirefi«id,  the 
ownetv  may  proceed  to  ^xocntc  ni^h  altnnktiona  as  re<jnir*d  )iy  Die 
operstoni.  nubji^ct  to  ths  like  riotriiftinns  ami  condiiinna  as  tJie 
Diierstors  wutiiil  tbcmjtrlvn*  im  subject  to  in  exeniting  snrh  a1t«i«> 
tionx,  so  far  as  tlic  satno  may  Ik  applicable. 

[A.)  If  the  owners  ilooliiM^  or  for  S4  houn  after  tho  time  when  anv 
such  alii^rai.iuns  are  ri.'qulred  to  tw  oiinmsnced,  ne^lsHit  tonoinplyivjtn 
nuck  notiflnatioM,  tbo  uixrators  may  tbemtnlvts  proceed  to  cxrantosuch 
alUirationn  in  tike  manner  as  thny  might  have  done  it  no  snch  statn- 
tnent  as  alortesid  bad  been  nrved  upon  th^m, 

[i.l  Alleapcnaea  properly  {noumHl  by  any  ownua  in  complying 
with  any  noti&i.alioa  ofauy  operaton  undti  the  last  pre^^ng  inh- 
atetiens  shall  bo  r«p4i<l  \o  Ihom  by  such  oj^ratera,  and  may  be 
reeovored  snmmarily  belor*  a  court  of  summary  jurisdiotion,  who  shall 
have  power  to  iloternilne  tlie  sniount  Iherouf. 

(J.)  Any  ownefs  may,  if  they  think  Ht,  hy  any  4latement  sei rod  by 
them  upon  any  op^irslars  under  thin  aectiaii,  reijuire  the  operators  lo 
siro  them  siicb  security  for  the  le^iayment  to  thorn  of  any  eipensea  to 
DO  incunod  by  ihcra  in  executing  any  alterntlons  aa  above  mcuiioiit-d 
aa  may  hodctrtiuined  in  maimer  pmvided  by  this  order,  awl  where 
any  o|>»ratoia  Itavt  bceu  so  t«(}«U(«d  to  give  awurity,  tbey  sliall  not 
be  entii.I«d  to  serve  a  notiflcatton  upon  the  owners  reoniring  thorn  to 
execute  euoh  altoraiiane  until  tuoh  aecnrity  bas  been  duly  given. 

(fr.)  If  the  operaton  make  delaiilt  in  complyieg  with  any  of  the 
rcqnirceneutaer  restriotioasofthisasclion  they  shall  (ia  addition  to 
any  Mtua  comnentatioij  which  they  may  bo  Itahle  to  make  under  liie 
provisions  of  this  order  or  the  prijicipal  Act)  make  full  oocipeusatioR 
lo  I  lie  ownrn  aflcctol  thereby  for  any  leu.  lismagc,  or  peualiy  which 
liicy  may  incur  by  reaaun  ifaereol,  ami  iu  addition  thereto  ihey  shall 
be  liable  to  a  po  nalt^  not  exceeding  £10  for  every  euch  default,  and 
in  t)i4  case  of  a  eoD  tuining  iiirenes  to  a  IHiTthei  penalty  not  oxeceiliiig 
£S  for  srvery  day  s  fter  the  ttict  day  during  whieh  tuoh  -lebult  ooo- 
tinuea  :  Providisd  that  the  operators  shall  not  be  sabjeet  to  any  such 
iiMilional  penalties  at  aloreaald  if  Ihe  court  having  oaguiaance  of  tbe 
case  shaU  bo  of  optnion  tliat  the  case  was  uuc  ol  eroergeacn',  and  that 
thv  operators  complied  with  tlic  requlrumtuts  of  tbbsee«wn  so  far 
WS4  r«<a*»iiaMe  under  the  cin»inuUnoe4. 

I  Tp  it  csMtniMdj. 
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COMPANIES'  MEETINGS. 


ORIENTAL  TELEPHONE  COMPANY.  LIMITED. 

Th»  t«nlb  ordinary  nnw*!  mtuting  nf  tli.'  »lLtn>ttal4ef«  cf  th'iM  Com- 
Tunjr  wu  Iwld  on  Tii«May,  «t  th«  Citr  Tomiinut  HoUl,  Cutnon-itrMt, 
K.  C. .  tuiibT  Uu  praniltDcy  of  Ur.  William  Ailiiisoa. 

The  m^liiiM.  in  norliif  tin  adoption  ot  lk«  r^pcrl,  uid  chat  the 
0<>D>]iaii7  WMmUlC  Itimb  I'l'HJiiM.  ^'^J  v"  en^tly  actvugthuuluif 
Ita  HDand*!  poriHoB.  In  ISH  Um  towsrvit,  yrhidi  baJ  at  th«  iiruriuus 
two  ;**ra«to»<l  at  £7.000.  wm,  iu  crdtr  lo  iiiNt  txiiccucicB,  tiaii»- 
r«rr«d  to  ths  cr«dit  cf  iNrolit  anJ  la«  HConnt,  Kad  nnM  lh«n  utitll  iMt 
yMT  Ro  nwrve  fund  hitl  txiit«d.  The  Direetora,  however,  fdt  that  aa 
aeoa  •■  Oiey  «er«  iu  a  [mwUou  ta  do  io,  a  uew  rMerrti  fuiiil  itioiiKt 
bt  fonned,  and,  in  iJunnianM  of  Miat  iturpow;  tbay  placed  £2,600 
t«  roMTva  last  for,  am)  llicy  liail  ulilnl  ^000  mora  tliu  yr^T, 
Their  rtmrva  notr  alood  &(  £4.500,  «.«  aniiiet£7,0O0atUi«b«fiDmDK 
«f  1S84.  Tha  Board  hu  ".-rituo  ol!  £500  lor  dvpnciatioD  o(  aloru  at 
bmwhM,  princlMlljr  at  U»aHtiii*,  whii;h  bad  bMo  dona  in  ordar  that 
that  anet  iboufd  be  of  the  value  tho^  nniffnod  to  it  in  the  balani^tf- 
tiittL  In  Cliina  the  liuainen  wat  sfedilj'  improving,  and  Iti  oon- 
MfiiU^  looked  fornutt)  to  tbi  Chinaand  Japan  companj'particJpitinf! 
to  n  still  jjrcater  cttciit  in  tile  gintrat  pioaparitj  and  I'mi^TeM  nliich 
was  AhowiuK  iteclf  la  that  Utbarto  verj  oonMrvatlve  country. 

Mr.  T.  UoyA  leconded  ttie  motian,  wliich  wait  adopted. 

AfUr  the  r«-electioli  of  tLa  Ktiring  ofSoers  a  vote  ol  thaiikt  wati 
aoeardad  to  tlio  ChaimUin. 


INDO-EDROPEAN  TELEOEAPH  COMPANY,  UlflTED. 

The  hrtnty-third  ofdinaiy  general  meettUR  ol  thU  Company  wan 
held  on  Monday  it  Wim^heitor  Hoiue,  Old  Braad-atreet,  undei  th« 
prcalit«iicy  of  Hr.  J.  Heiberl  TritMD. 

Thu  ChMnoAB  «ut«id  tlkat  tlie  rrault  of  the  workine  for  1B89  had 
been  tnucli  llic  same  ta  titat  for  1888.  The  reroipt*  had  boon  lv«i 
b*  £3,QS8.  The  eijicnditure  on  oomrosreial  aMount  had  hoon  prac- 
noallj  tlie  aanie.  On  maiuteniL»<.-e  »iT(>onnt,  however,  the  •xpoDdittire 
ihowed  the  1bt|c«  iucnuuie  uC  £6,919,  attribatablo  rntireiy  to  iin- 
proreiwnU  and  addftioiia  to  tho  lino.  In  riewof  thieonttay  they 
carried  ovor  froni  laat  year  £6,733.  During  the  Gurnsat  year 
tbey  would  abo  hare  •omc  eitraordinary  expenditure,  but 
it  »M  nat  likely  to  affect  thair  dividand.  Tney  were  it) II 
face  la  fam  wit>i  the  fact  of  a  dncroaiad  rovetiiie  from  meainf>a« 
fzcbanjted  with  India,  to  whidi  he  wlvertod  at  their  lut  nioetlutf. 
nueed  by  theroduotlonef  thauri/f  in  188^  Apparootly  dearsand 
coat  did  not  >timaltt*  dw  dMUnd  in  the  case  of  ^ng^diaUaw  tela- 
grmna,  Ko  doabt  tlw  mtmUluail  lua  ot  oodea,  and  poeaibly  that  of 
nK^eUred  aiidroMee.  bM  Bttalacd  ||r«*tor  perfuotion.  Ho  feartd  they 
bad  net  yet  "tonefcadbMtam"  IB  the  matter  of  eo>l«s  It  wu  one 
of  the  anlijeota  which  th«  Inlamational  Telegraph  Confer«no^  wkioh 
wopM  ebortly  meet  in  Parts,  would  have  before  it.  and  with 
wbiob,  he  imagined,  chey  would  endeavour  to  deal.  pTivatu 
mcasagw,  in  plain  lanenue.  hardly  alTecltrd  tltelr  buiineu.  It 
might  Bcaroaly  ba  undited.  but  it  woe  »  faot.  that  iu  ordinary 
oirouaietanoea  tfceee  mmmia  did  not  amount  to  Ij  per  cent. 
eflba  rwwiptBMtheODnipuiT'a  tine.  Their  buainee*  wavtO'Oulti- 
l«t«  tnd*  iPMiiBin.  Ai  he  had  utd,  the  International  T»legnph 
CaafafwBM  WM  iWtly  1o  meat.  Tliu  iuiuca  madu  yearly  by  low  raum 
ware  now  aa  lariie  and  the  aouumulated  loiaei  wati!  «a  conliilerable 
that  it  waa  to  he  hu^H^l  taxiievcxa  would  not  lie  further  amerced  to 
L'ontrlbulo  atill  inoK  towaida  the  ooet  tt  ifltornatinnal  mr).wBaa  eont 
by  merehaute  for  purpoeei  of  profit,  and  by  wealthy  itavtlkn  and 
othen  for  porpoaea  ol  Imury  and  convenience.  Aftr  warmly  reoog. 
nialUK  the  wrricve  of  the  ataB,  he  concluded  by  peo|Kuiiig  a  rMolutiaa 
for  the  adojitiati  of  the  report  and  the  [laytneiit  el  ■  diridend  for  the 
half-year  ui  17a.  6il.  a  ahare,  waking,  with  tho  inlemo  diitiibutioQ,  a 
dlridend  <tt  b  per  cent,  lac  llir  year,  andaboQuiof^l.  aahara,  maUnj; 
tho  total  return  for  thi'  year  tO  per  i:vai. 

■bjer  G«A«iwJ  a.  B.  Tre^eotioore  ^.^:coadnl  tho  niotiuu. 

In  reply  to  Mv.  .ia^.ti-itt,  Ilin  CHAlrBua  ttatml  that  the  Directon 
were  in  favour  ol  atrons  reagrvei  lor  all  {jurixwae,  and  for  a  great 
many  leauma,  only  partly  iu  conDBotlon  with  the  termlnaliuD  of  the 
CBPCWrion.  He  would  ho  reiy  aorry  to  h«  auy  cepayiuent  of  capital 
OHlM  into  elTeot  at  preneut.  Ho  thought  llial  the  rtalu  or  the 
Attaic  mrnuted  their  retAiuIog  the  Urge  amount  they  had  in  band, 
■nd  even  iiwrteriDg  it. 

The  motion  waa  carried  unanimouil;,  and  mbeequeutlj  the  retiring 
Direoton  and  Auditors  were  ro-eleoUd. 


HEW  COMPANIES  REGISTERED. 


V«B«xaal«  Telepben*  mad  Kl*atrleal  AppllABoee  Ovmptar. 

LlwilMd.— Kegiatered  by  Aahunt.  Honla,  Criap,  and  Co.,  6,  Old 
Jewry,  £.C.,  with  a  capital  uf  £70,000  in  £1  aiiarea.  Object :  to  act 
HflontlMtanfia  the  anpply  of  clcctridty  inlig;hting  la  Veneiue)^ 
Tbt  fint  NbnrQMn  are : 

Sboree. 
Sir  D.  Fox,  Coowte  Springi,  Kingi  ton -on -Thame*  ...        250 
J.  W.  Philliw,  U.V..».  Qu<en  Anne'e-gate.  S.W....        2S0 

L.  Prai.ke.  Winirhutar  Huuw.  S.C 8,000 

W.  F.  Van  Laar,  71.  Rue  do  Tetitea  Bouriea,  Fnia ...        860 

D.  ^nthTrnttini  AinimTliHi - •■ SOO 

J.  PitDMOD,  Bvahn  new,  Hampton  WicJc 100 

H.  P.  Oilbert,  7,  RipUr-grove,  SbapheTd'i  Bnah-roMl       ESO 

Thanahall  not  be  bM  than  ikroa  nor  more  than  ecven  Direoton. 
Tie  fliret  to  be  apnointeal  by  the  xuhecriberi  to  the  memorandnm  of 
k^HKiatiuu.     <^iiati(icatiau,  £260,     BcmtUKiation,  £600.  divlaibic. 


COMPANIES'  REPORTS. 

THE    HOUSE-TO-HOUSE     ELECTRIC     UGHT      SUPPLY 
COHPANy.  UHITED. 

Direoton  :  Henry  Bamiv  lieoton,  Eeq.  {cbaimiau),  Oharlee  T.  D. 
Crew*,  Saq.,  Frederick  Jamca  Burt,  Eiq.,  Rihert  Hammond.  Ea^, 
(matiagiog  director).  Bankon  :  Uetan.  Ulyn,  Milla,  Currle,  and  Oo., 
Till'  Allianoe  Baalc,  Liniitnd  (Karl'ii  Court  branch).  SoUdton  : 
Heaan.  Slaagtiter  and  May,  19.  Auatin-friitr*,  K.C.  Pailiameotuy 
ageata  :  MeMre.  Wyatt,  Hoslcina,  Hooker,  and  Willianti.  Aaditors ; 
Uean.  Theobald  Uioa.  and  Miall.  SccreUry  ;  H.  St.  John  Wink- 
worth,  En).  Offices;  117,  Uishopsgatcetrect  Within.  London.  KO. 
Central  Electric  Lighting  Station,  Kon«ing(on,  Richmond  road, 
London,  S.W. 

The  following  is  the  report  of  the  Direotors  lor  piemntation  at  the 
sacoiid  onliiiaryfteuoral  ineotlnij.  to  ha  held  at  the  Eanalagtoa  station 
oil  the  Uh  May,  1B90,  aL  4  p  lu.  : 

In  vubmiitiDK  to  the  ihaTuhuldera  llie  nport  ol  tlio  epcratiomiof 
the  Company  to  the  iUl  December,  1889.  the  Diivotcn  have  pleasure 
in  reiKirting  tht  Mti«ract«<y  profETea*  of  the  bneinais  of  the  Company. 
The  total  numbcT  of  nharcs  itaued  is  8.322  ordinary  *haree  of  £&  «weh, 
and  100  foiiiidoni'  Rharoa  of  £5,  and  in  order  to  meet  the  further 
rwiidremonts  of  the  Comiiany,  the  Diro<^ton  lure  iasued  &SOJOO0 
dctmntiirre,  conrcrtiblc  into  nniinary  .ihares,  which  will  pnrUe  jititt 
at  th«  KcniiiiigtoD  station,  capable  of  supply iitK  huueas  wired  lor  orar 
26,000  Uuipe,  coosTiming  33  watte,  fatliaoientary  powera,  under  the 
Eli'ctiiu  Liiihtiiig  AcCji,  1882-3,  ^ving  the  Coinnauy  42  ycare'  tenurs 
in  a  vtcaJlhy  residentisl  district  at  Kitruingtoc,  have  been  gmnM  to 
the  Compmy.  The  district  roDtainH  (north  and  south)  a  total  of 
12,854  prjiate  hoGse*.  2,2S0  ihopo,  39  churcha  and  chapala,  lOfi 
hotvlsaudt'liblic-iiousn.  14  public  build ing«.  including  Board sohoola— 
£041. 371  total  ratoaule  raluo.  Siui^c  thust  powen  have  been  granted 
and  tli«  anpply  uiaina  laid,  thviu  lias  been  a  steady  uoreaee  in  tlM 
Coiiipaay'a  DiiiiDpeB.  The  CooifiaDy's  inaioa  now  extend  tht«nghoat 
seven  miles  of  the  pnneipal  ttreeti  at  thf  area  allotted  to  th«  Commny 
by  Parlianeut,  reaching  the  axtremu  vndof  the  eastern  and  eoatham 
boundariea  at  Sumnur' olacn  and  the  Fulham-road  reepeGlively. 
Since  the  Ixt  October.  1889  (the  date  tliu  Coiupauy  ubtalnftd power  to 
lay  iiupply  maina  in  the  pnblio  ntruete),  uiilors  f»r  the  eupply  «f 
electricity  have  been  recoiTod  at  the  rate  o(  about  400  lishte  per  week, 
makioK  at  present  a  total  of  ovar  12,000  llgbu.  Tli*  uumber  of 
lights  at  preoonl  connectod  to  the  Comjiany'ii  inaliu  ia  about  7,000, 
and  thn  revonun  from  Lhora  llghtu  already  Quvera  Iha  while  of  the 
working  (I  pen  ace,  and  the  dcproriation  and  cactablialtinent  charges; 
ao  thot  a  conaidcra1.i)a  prolit  will  occnu  when  the  «xtcn>ion  of  the 
lighting  is  bronght  up  (a  thg  full  power  of  tho  plant,  as  no  further 
capital  ezpoaditure  wul  be  required,  and  the  coat  of  producing  the 
current  will  be  relatively  much  reduced.  The  net  Tovenuc  froro  the 
Rtation  (including  the  additional  unit  of  plant  for  which  capital  has 
been  prarided)  when  in  full  work  ia  osloulated  at  dCS.OOO  per  anaom, 
after  allowing  £7,000  l«r  annum  tor  working  expenses,  dmredation, 
kc.  (A  Ibt  is  given  of  the  proaenl  ioiitallatioua  of  tho  OotUUIT.) 
The  cvutral  electric  lighting  atatiou  which  haa  been  erootad  by  ue 
Company  at  Keusiugtou.  U  geuvratly  admitted  to  be  the  nioet  per- 
fectly equipped  central  eUctricity  Nnppljr  station  that  hat  yet 
been  trocted.  The  machinery  ia  divided  into  three  nnits  of  plant, 
eB<-'!i  capable  of  produciug  eleutriclty  for  3.000  33-watt  IncaDdeacent 
lariiiu  buruiug  at  onu  tiiue.  The  ataCton  la  deiigaed  foi  12  ot  luch 
ecta  of  plant,  with  a  catncity  for  supplying  abuut  100.000  lamps, 
inntalled  in  abuut  2,000  noii-ica,  and  it  ia  the  Directom'  iutcution  to 
iunc  further  capital  fi^nt  lime  to  time  to  provide  for  laying  dnwn  the 
additional  unit,  a*  the  bnatneaa  of  the  Company  extends.  The 
oxoeilcnce  of  the  engineering  work  done  by  the  Cunipauy  in  pUaning 
and  laying  down  Ihe  Kennnjjton  station  in  so  genenlty  reoogulMd, 
that  the  Dirocton  are  ooottoually  reuriving  enqiiiriei  from  annply 
cornpaniot  and  local  aulhoriliet  ihroitghout  the  Unilol  Kingdom, 
with  a  viuw  ta  th«i[  contracting  for  laying  down  niotlar  electric  light- 
ing atalioua  clHcwtufre.  Tin:  follawiii^  iu  a  liat  at  thn  conipanice 
which  have  boen  iegi*tar«>t  by  [his  l>>nipany,  and  t>(  which  thii  Com- 
pany holds  the  whale  of  the  founders  eharwi,  entitled  to  hall  the 
profits  after  7  per  cent,  haa  been  fiaid  on  the  r«spe«itiT«  eapitali  ; 

The  lADoaihiro  and  Ohmhin  House- t«-H«iue  Electricity  Go,,  Ltd. 

Tho  Yorkahire  ,,  ,, 

The  Northern  „  „ 

The  Liverpool  „  „ 

The  r.iniiingham  „  „ 

Tb»  SUiichiistsr  „  ,, 

T\ie  UldUnd  „  „ 

Thu  Western  „  „ 

The  Smith  of  England  „  „ 

The  -Soottioh  „  „ 

The  Irish  „  ,, 

The  Comjiany  holda  a  pmtion  of  the  founders'  >hai«a  in  the  bUoiring 

Dompooiea: 
The  Devon  and  Cornwall  Electrii^ity  t^upnly  Company,  Uniited. 
The  I'ortaiiioutk  and  Soiitli  llonti  Klcclncity  Sopply  Col,  Ltd, 
Tho  Uundorland  and  Diitiiot  Klcotncity  Supply  Company,  Liniiteda 

Those  oompaniee  are  epit-ying  for  provi^onal  ard«n  in  their  respeo- 

tlve  districts  tor  the  following  towns  : 

Town,  Name  of  Oomuaay. 

Aberdeen ScotUah  HDUae-to-Houaa  Xwotticity  Co,,  Ltd. 

Abordare.... Waateni  „  „ 

Barrow,  in- FnmoM...    Lenceriiire  and  Cnodibo       „ 

Bedford    MfdUnd  „  „ 

Binuiughatu   BirmiugUam      „  „ 

bBoUon Lancashire  and  Cheahira        „ 

(cBaaraemautih South  of  England  ,, 


I 


4 


4 


Briitol WMtan  Baue-td'Huug  Ilactrieaty  Co.,  Ltd. 

Bni;    IjancMliira  and  Chethire        ,, 

Bo«it« Luiculiirc  «Dd  Choihin       „ 

tkrAia WorUni              ,.  „ 

nCcatbridfp Sootbah              „  „ 

Cork    Iritli                 ,,  „ 

Croydou Soutli  of  England  „ 

CivTciitnr MidUnd              „  „ 

C1iDlt«uhuD   ,  MidUad              ,.  „ 

Dkrliugtoo Nottliflni           ,,  „ 

DanilM  ScottiKh             ,,  „ 

Edinburgh  k  UJth  SonCtlKh              „  „ 

Oluffow  SMttLiIi              ,,  „ 

ftflawlclc   Scottish              ,,  „ 

Hwley mnnljiph.m      „ 

(Lecdi Torkshve          „  „ 

Hinrpool    »....  Uvarnool           ,,  ,, 

Ld«Mtor Midluid 

Lo]idoiid«nT Iriih                 ,,  „ 

UHi(tbMt«r*  DIatrlot  \ 


filfoMSIde lu      ,     . 

fcStttifottl    J-MMcIiMter 


iWiiliiaKtox   / 

Mdt«ru UidUnd  „  ,, 

Newport  (Mui.)  ...    Wutvm  ,,  „ 

NewQutU Narthorn  ,,  „ 

Nottinghtm Midland  ,,  „ 

Oldliaui LtDtnahire  and  Clioahtre 

Osfnnl MldUod 

aPljnoath DeionaadComwAllElcctrloil;  Supply  Co.,  1<I. 

aPnatox  h  FuJvood     Laucaahito  and  Oliwhln  Hauwi  loHmuii'  bico 
tricityCo.,  Ltd. 

Raiding South  of  England  „ 

Rochdua    Lancaahirc  aud  CUealiire         ,, 

Riottmnnd  South  orEngUod  „ 

ScArliuroDgh  VorWiin.-  ,, 

Soutltuiujitat Sautli  df  EtiKland 

%uu<l«ilaiid Sundorlaiid  aud    DUtrict  HLectrlcity 

Co..  Ltd. 
Suiliiton  ft  Klngatnn    Sonth  of  England  HoaM)-ta-fion»o  ElMtri^lly 

Co.,  UA. 
Tnnl.rkriia  WrfN  ...     Sontli  of  England 

Tonjuay Devon  b  Coinwall  Elcctiicity  SuDply  Co.,  lA. 

Won^tcr  .,.„..,..,.    Midland  Hovuc-to-Hoiue  EU'cLricUy  Co.,  Ltd. 

\'mk Yorkalitre 

11  ronnal  aaDCtton  of  the  loul  aathoritiea  lias  Ixien  obtaluud. 

b  Ncgotiationa  arc  atlll  poudlog  irlllt  Hie  looal  autlioritioa  for  ttiuLr 

COUMDt 

Tbo  Contpany  liaa  ^vcn  aotfeii  of  intcinUN]  appUoMion  for  |iro  visional 
ordtn  in  the  following  l;ondr>ii  pirinltM  : 


Supply 


Naiutj  of  Or<l<r. 
Nortli    LoaduD   BU«tric    Lighting 


I 


Di»lrict  t'inl)nic<d. 
Tlio  [KiriBh  of  laliiiKtou  and  tho 

diitrlct  of  the  Honu«y  Local 

Board. 
fThe  jiariih  of  Hamrixti-ail  and  a 

portion  of  tha  dutriot  of  the 

VVillotilcD  Local  Roan.1, 
fTho  pariah  of  rulbaia  and  thv 

patiak  of  Ha'iimnnitiiitli. 
The    dintriot    of   Acton    Looal 

Board    and    (h*    dietrict    of 

Eallnc  Local  Doard. 
•The  dlmricl  of  the  Wandaworlli 

District  Doard  o(  Worlu. 
yT\i<s  txtrM  vt  I^diuKtou. 
•Th*  jiarinU  of  LiuiWlh. 


Hatih'WMt  London 

rultiam  and  Hammcnifiltk 
Aolon  and  Ealing 

Wandawottli  Diatriot 

raddiuEtoD 
iMabtUi 

*  Formal  unotioii  of  tlic  local  aittliurilitfa  baa  Ihidii  olitaiaod. 

^  Kcgotiatiou  art  itill  puudiii){  wttli  tUu  looal  ait(lioriti«a  for  tliair 
ctrnMRt 
A*  favourable  bualnest  arines  in  oonneotian  witti  thn««  proviiional 
ttrdara,  Inrthtr  iwiua*  of  capital  will  bo  niadtt.  Tho  inorcaaiDK  favour 
with  nlitcli  tiouiwholdoni  are  ttfiBnlliig  tha  aae  of  tli«  ctovtric 
liebl  afTorda  a  Held  fur  the  oporatiaua  of  the  Coiujtaa^  whiub  is  practl- 
oalty  italimitsd.  and  tlio  moderate  uapital  upou  whic>h  tlit<  Cuiitiiauy 
liaa  to  pay  a  dividend  bear*  roailcM  oootraiit  to  tli<;  Mvital  of  och<ir 
oompaniaa  Making  for  simiUr  boiineu.  Morcovar,  tlila  Company  liafi 
•n  immmiM  advanttgn  iii  Imtng  aldo  to  aliow  a  cuinpU  of  ita  wotic  iu 
•UOOenftll  operation,  and  in  havintt  at  its  Cdiiiniand  ttii;  wtviuci  of 
•D^tMetm  who  liavi-  bern  oonnpttod  willi  Iimi.-ic-to  bnii*:  clectri*  ltj{bt' 
lug  from  central  auttoiit  from  tbo  bogimiiug,  Th«  ntiriug  Diroctora 
•re  Hr,  Umry  Rami'-  )t»«ton  and  Mr.  KoWt  Hammond,  who,  bring 
eli|pbl«,  olW  tlisiiMwIvM  for  ro-oloction.  Tlio  aiiditora,  Maaata. 
Theobald  Bros,  and  Hiall,  also  rotiro,  and  olTcr  l1idiiim1v«  for  nt- 
eleotiuu. 

tULANOs  Shut,  SIkt  Dbckubkii.  L889. 

Ualiiitiai. 

CaHul—  £     B.   d.        £       >.  d. 

d,322liiIly->ubHribedje£Bbarea. 41,610    0    0 

100  foiindcn' aliarea filM    0    0 

4a;iio  0  0 

Six  pal  cent,  debenture  iaua — 


Ij^^beoiibed  50,000 

On  bUla  pnyabla 309    7    B 

On  open  MOoniita 6,428  12    S 

■^  6,735 


31,661    7    2 


ASMlS. 

S«nslDgtoD  Central  Statioo— 
Outlay  in  conoMitiDn  with  erection 
of  (tatloo,  including  a  proportion 
of  graeral  and  oiucn  oxpAnMo, 
labour  and  mat«rial  on  prepara- 
tory work  of  snpply,  \>ui!dingH, 
plant,  niaoMnery,  Iransfoinivn, 
niotom.  electrical  Instrumonta, 
melera,  mains,  &c  ,... 

IMnti—RvxipU  for  oluotneily  Hiip- 
plied  dnrinft  coutmctioD  and  com- 
pletion  

ProviKioBiil  order.  I'oxtx  and  i»x|>oii>eN 
DwK  acconnl,  law  charRoi 

Board  of  Trade — Deposit  against  Ksn- 
tin({ton  proviajoual  order.,,..,,,  .,,,., 

Stock  in  etorM 

InatallationB  in  progreaa  

Calta  on  aharea  In  anear*  (alnee  paid) 

Debtora— PoreWttidty  

For  iiuitallation  work,  ata. ... 


CanatTDotien  Bualncsi  Development  Aawiini — 

K<.>eji  fur  rtfpilTatiou  of  tlio  lolluiviug  suli.uompaQlefl, 

in  which  tho  whole  of  the  fouudara'  ibaros  ar« 

hi^ld  by  Ihn  Hoiiiio-to-Huiu(»  Elc(-tria  Light  Snp- 

ply  Conipin)-.  Limited,  vi^..: 
South   of  Knuland    liouac-to-Uotual 

Klrctricity  Company,  Limited    ... 
Seottish  ditto  ditto ,.. 

Iriah  ditto  ditto... 

LaDoathire  and  Cho^hiro        ditto  ... 


fi      s.    d.         £       s,  d. 


168  10  10 

31,492  7 

1,637  7 

56  10 

4 
7 
6 

610 

4 
7 

11 
6 

S64  0 
2,880  14 

1 

8 

33^086 
1,000   0   0 


3,162  12    4 
30    0    0 


9,445    3    g 


Vorkahire 

MldUnd 

Worteni 

Usnchoater 

Livtrpool 

BinDinghain 

Nortlioni 

Devon     an<l 


dllto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
Cornwall 


ditto  ... 
dllto  ... 
ditto  .. 
ditto  ... 
ditto  ... 
ditto  ... 
ditto  - 
Kleuiricity 


.} 


1,560    0    0 


14&    6  10 


.S'linpiv  Company.  Limiird 
Legal  cAargea  and  printing  mcnio- 

nwdaandartioleeof  Maooiation  in 

cortneotion  with  tho  abovo-namcd 

Mim]]anieR  

Outlay  on  ajipl  jcations  far  pre  viainnal 

ordera,    parbainentary    cipcnscs. 

advortiaiiii;.  eanvaaeiiig,  and  pro- 

purtian  of  uSiaii    aud    other    ei- 

peniea 7.042  14 

D(^<oaila  with  the  Board  of  Trade, 

retuniabia  if  orders  not  enterCained      2,650    0 


Gooiiwil!  afcouul— Right  of  uaer  ol  ^tauta  aud  cuvu- 
nant  with  iija:iaKiii|{  diiectur ,  ,. 

City  oUlcv  furuituri; 

Station  tmiiding  dvpcsit  acoount   ;,'..»•>■■■•••.••>. 

I'rtliminiiry  expEoitea  aceonnt t i, 

Dntwntum  inue  cxjiuiiiiua 

Debnntnro  iaaiie  a(vount  - 

Call  doe  18th  Jannary,  1S90  4,040    0    0 

ISth  March,  1390 «      6,510    0    0 

18th  June,  1880 6.U0    0    0 


Ca*h  at  bauksra 

I^aali  in  officea,  {Mt^  OMh   

Prolit  aud  toaa  account,  balance.. 


667  12    8 
46  15    7 


11.386    1    2 

7.600  0  0 
177  12  10 
2i&    2    8 

3^431  14  4 
89  10    0 


14,660    0    0 


603    8    5 
23    a    i 


£78,843    0    0 

PuoriT  AMD  Losa  AcooirxT,  KxxuxotxiX  Cbstrai.  Statiok.     j 

Pk.  £      n.  d. 

In»nal1ntioD  acoonnt— Mat«riaU  and  wagaa 8,231    4    8 

Ollloe  c»penac« 280  14  10 

Q«n«ratiiig  and  disMbating  electricity —Working  ex* 

EotiEOE.  wama,  ooal,  oil,  etc. ,  Ixt  Octubvr  to  Slat 

lecowliar.  1889 G66    9    1 

Oround  rent,  Ut  October  to  Slat  Daoamber,  1889 43  15    0 

Batea                 ,.                     ,.                 „       28    3    4 


Cr..  £     i;  d. 

InstaUatioaa,  wiring  new  premiaoa 4.838    7    7 

„         work  in  progteM   610    7    5 

CoDaumera'  aocouatr  for  *l»cth«lTi  1*4  " 

October  to  Slat  DeeamlMr,  L8w 

Transfer  fees 

Dlsooont  and  intneat 336  16    5 

i><a»— Inteiut  on  debontum  ,'.. 141    0    3 


£6,140    6  11 
£     i-dL 

5,442  16    0 


480  14 
7  18 


Waatora  BnuUlaa  TsUsrkpb  CoMtpmnj. — Tlw  reonpU  lor  ths 
wMk  cndvd  April  25.  kflar  doduotlDg  tb(  fiiYh  gf  tii*  gnn  ncoiiiU  i^y- 
OA*  to  ttio  Landan  P[Rttc«-l<rtxili>ii  Oomptny,  LimilM,  vrois 
£4.062. 

Bw*B  Unltod  El6«t>io  EJ^ht  Compimy,  Llmltod. — The  Diicc- 
lonnf  Ihif  C«m[wnj  ateU  that  lh«y  hacf  dtdJad  (o  jmj  an  in' 
tcriiD<imdendftt  iha  nta  of  6  p«r  o«nt.  pertnnuni  for  ibo  ds  monthi 
ending  3Lst  KlkTrh.  tBdO,  to  '«  ditttibuted  in  tocorvlsitj^e  with  the 
utidei  or&»aotUiii]ii. 

GoaBMUaWd  T*l«pbeia«  c:«iuMaU«  kad  MftlaMa&BM 
OonpAoj.  Llnttod. — The  Direolore  of  thii  Comp«nv  racuDinieaJ 
divldaDiii  il  thr  rate  of  6  [«r  cbqI.  aa  Ihe  ]>tefcretic«  anil  7  pr  ctiit. 
OD  (lie  ociliokry  tihmr«a.  was  Inoouie  tax,  mal:iDg  wiih  tlie  intenin 
itiviifad*.  6  iwrovnt.  pvr  ■dhuui  on  both  dmcriptioDi  of  sharM  for 
tho  ysir  en<liiix  March  51, 

W«st  ladl*  Mtd  Pkbmba  Tvlvsrapli  Compuiyi  UiiUt«d.'- 
Tbvnpott  for  Ut«  h^lf-jear  sniiiid  U«o«mb9r51*lat««tbat  th«r«veuut< 
«u  £49,760.  ax^Jnst  dCas.OU,  mA  tha  cip«iiN>i  £27,071,  ■ffa.init 
£21,435,  Iwrinc  £1S,696,  which,  with  the  b«.lutca  bronghE  feniwd. 
niak«a  a  total  ot  £17.205.  The  Dlrealura  iiruixjiiv  a  dirlUHid  on  Lha 
firK  ptefemim  aliana  of  t>.,  «0(1  on  thd  nvoaJ  iitefentnoe,  on  uoounl 
ofuTflani  to  Dccemhrr31,  18S9,  27a.  6d.  par  Hban,  £516  Wiii([  ivr- 
Had  orer. 

arftsill»n  Bubmarlna  T«leKrBPl>  Comp*ny.  LtoitMiL— This 
Coiiipaiij'  ill  tliL-it  rt'iiLrt  trt  ihf  l.jifjfjLr  ninli-il  Di^i;iiiul"^t  51  -ihow  a 
icTcuue  vf  £121,11&,  anil  «  wtH'kinu  exuuarjiUiTu  of  jCla,'.^l.  Aftar 
proTJdlDg  for  d#b«nttini  b>t«r«it  *aa  ■ickiiiK  luntli  aii>l  iiitowo  ui, 
u«re  romatii!!  ■  baltiiM,  which,  «4d<"l  to  JC2,60Q  brought  ftmtoni, 
makea  &  tola)  at  £93.976.  Fint  and  Musonil  iiitarim  ilividuiida 
amounting  to  ££9,000  liiTe  hesii  jiaid.  aad  £45,000  iramirorred  to  tbu 
fWtrve  fund.  Irarint;  £9.S73  In  Ivfcairitd  fortt-nnl,  Thn  rrci'ipls  of 
tb«  CflmiKiny  fnt  the  u-vak  ended  April  25  atiioiintcil  t>>  £4.709, 

Snbniartiic  Cablaa  Tnut, — Tliia  truit,  in  tliu  report  lot  tlio 
linaiirinl  icjir  to  Ajiril  15,  ntaUs  that  the  roroniic,  inoliidine  £165 
bioufiht  forH'uJ.  aniDUDUd  to  £23.269.  The  oouiran  due  on  October 
J&,  1888,  «•»  paid  iu  two  in»la]m«oU— vi/.,  £2.  ISa.  6d.  on  Af.nl 
16,  1J89,  and  itifr  balance  uf  7a  6<i.  on  Mny  15  last.  The  Hut  ptty 
Iditnt  at  £2.  1&-  (hI.  wa«  included  in  th-a  previnnaypar'HaccounU,  but 
tha  Itnlano*  of  7a.  6d.  nan  R  aharge  Bgninit  tlic  r«r«nu*  for  tlm  pnat 
jrur.  Thcoxprawa  of  the  traat  ani'Qiinl'.il  To  £1.274.  and  Ihc  iwy- 
luenta  on  acoouot  of  tli«  conpona  lo  £21.663,  loaving  £431  to  do 
earricd  fonraid.  In  additi-iu  to  paying  Ilia  7».  6d.  uuL«tatidiu((  on 
tli«  Oi;t«bvr,  1688,  wnponi,  Ih?  vonpouH  dur  uu  Ajiril  16  and  Octuh«r 
16,  IS^,  har»  baan  mat  in  full  oni  of  thn  ravennc  for  Ih*  pwit  7t*r. 
The  ovtlAeata  bo1<l«n  have  thai  rM«iv«(l  intereat  at  the  nt«  af  6| jMr 
cant  In  tha  paat  jFear.  aa  aKainil  6|  in  tha  prcriout  year.  Tho 
cuniMiiii  duB  ou  April  1&,  LS90.  are  in  arruar,  auil  will  Iw  paid  aa  aouu 
an  Lne  trustecH  bava  autUoiiMil  money  in  bauil  fut  the  pur|KKa. 


PROVISIONAL  PATENTS.  1890. 


r  AriLii.31. 

I         6096.  UnpromMnsnta  In  eleotrlo  liiauid«a«eBt  bampa.     William 
I  Brookn  .Snynrn.  71.  Norroy-roayi.  I'lnnoj'. 

L       6000.  *  B«w  Knd  tnprovAd  metbod  ot  maKing  hotuo  or  ot&ar 
aannooUona    with    «r    wUiiont    fUMM    to    aad«rci«aad 
olcctrio  matiui.     WilUam  Hanllnii -Sunlt  and  Laurcuw,  Fsrii. 
•ml  SMtl,  Limitaid,  Oothic  Work^  Kiuj[,»lrcct,  Noririnb, 

6006,  ClMtiia  lamp  adl<uc«r.  Ueorge  Heniy  ttayer,  8S.  tjuueu 
Vicloria-MtnTt,   londoii. 

6032.  Iniprttv«meikta  in  alaotrlo  hMttlng  opparataa.  Hark 
Wmluy  liewoy,  45,  Somiiamiitou-buiidlugs.  LoadoD.  (Com- 
plete it|>ectrn»tiun. } 

6057.  ImprBTemanta    la    and    rtfatloff  to   alaetrle   railway 
T«hloIea      Maik   Wcsl«y  Dcnuy,  46,  Soulhainpton-buLlkllnga, 
Lnndcin,     (CunipleU;  ^iptcilicaUuii.) 
AcniL  72. 

6041.  Iniprov«ni»ats  relattai  tatbatraaafonnaUoB  aBdntUUa' 
tlon  arelaotTleal  «n»rV7.  Mark  \\>sliij  J.J^v,-,>y.  45,  8on'h- 
aiiifiLid  'i  ,i1.1hi,..->i,  I.iuiiliiii.     iCunipli^W  kjKi'ilii'ftliou.) 

O082.  ImproTemonca  la  tka  noaaa  of  and  apparatna  for  dla> 
UibutlBg  nad  ooUaotlas  al«<itrtoity  for  tho  ptopnlaloa  «r 
vaUelaa  Julm  Ediraid  Waller  and  Edvanl  ManviUe,  I, 
Queen  ViPloria-wteat.  LoaJou. 

6083.  tntproTomanCa  In  alTaotlns  tha  elaotrlo  propnlatmi  of 
tramcara   anil    npparntna   tharalor.      Ji>hn    trrnlim.    191, 

FIf'.'l  >ll''tl..    litrHllnll. 

6100.  IiDpravoniaata  In  alaotrlo  maoblne*  for  oovartnc  wlrs. 

Jotiii   Sf.iTl   nnil    Fi^uk    Elmrr  Davii,  76,  (liianccry  l*iir,  Liii- 
dou.     iCoiii|'l,;t''  >ii'  I'ilicauon.l 

6180L  ImprcTcnwiita  la  aad  relating  t«  ajraMaia  of  alAOtrloal 
diatritmtlom.  <:)tarl<*v  .iariA,  KiriiiiiT.  <I&.  Smith aiuptoii 
lii:i|iiiii^>,  Iiondan.     (Ci  iii|<l'.'tp  iii'^cili^iion.  I 

61S1.  ImproTcmenta  In  apparaiua  for  ttie  rooalpt  et  ooln  and 
far  pamUuinB  tba  naa  of  t«lopbonlo  apparatoa  la  ax 
flhanse  tb«r«fer.  Henry  Uarria  Lakt,  46,  Southaitiutou- 
l'uiMiii>{>,  MiddUwx.  (William  Gray  and  Cliarl«a  Bohj, 
L'biLp.',!  SlaUa.)     [CojiijiliiiJc  !E)K>plQca[ioD. ) 

6130.  ImproT^nanta  la  naaa  holea  fov  aBd«rgr«aad  alaetHo 
ooodalta.  JanuM  Fprgusaii  MuQ)ii(>.  46,  Southamptaii  build- 
Inge,  Middlewx.    (Complata  iptciacatlon.) 


mpramnanta  ta  and  ralatlnc  t«  andarBronnd  ntala  and 
branob  oaadnlta  for  olactrlcal  oondactAra  and  to  tMdlas 
dovlocB  ttaarofor.  Ja:i>ia  Fiiiviimu  Muiint:,  '15,  .4<iiilliainpton' 
buililiiixs,  Jliildksox.     I, Cuiiiiiletc  sp9ctli''*lj'jn.  I 

6126.  InproTcmonta  la  •lactrleal  alcnaUlac  apparatoa  ftor 
pollM  wervloo  aad  tha  Uka.  Kcbert  Dunbar  Haildiflo,  45, 
.-{oiitKiiJiiitoi.  biii]iiiii){it,  Lvnilon.     (Couplete  epfcafleatioa.) 

6131?.  Improvcmonta  iQ  a«r«ttaa  or  ahadea  for  laaipa  and  gaa  M- 
slootrto  llgkta.  Sanmui  Clarke,  24,  i><iuihiini]itDii  buildinxa. 
|j>niian. 

Af  nil,  23. 

61B6.  An  Unpraiwl  ol««tnoal  awltcli  tar  tbo  battar  aad  aera 
naf«  meatui  «I  braoklag  tlio  ooatlnnUr  of  an  clootrleal 
olrotilt  of  hlRh  vvltaso,  and  again  eatabUablag  tho  aama. 

IJd'Oi^c  Scliult?,  33,  l).'Uli,>lLl-r(i«.l,  Old  Clistllun,  London. 

6177.  Improvaaaeat  la  awrandarr  1>att«rl«a.    George  Barker,  77, 

ColtTi'jrp  r>jw.  Hirniizijjham.     [Henry  WoQdi»iil\l,  Canada.) 
6225.  JuproTonaont*  la  calraalo  battarlaa.     Manuel  Anctj  >r,  5S, 
Cbauotry-laue,  London.  (Kafaiil  Zctd*  DayoD,  8outb  Aaiarica.) 

Ai'J'.ii.  24. 

6236.  Aa     Inaprrrad    itarag*   or   tattlary    olaettU   battanr. 

Atlr^d    .laniM    Jaruiaii,    4,    Moorli«I4ji,    t'oti-atrcet,   London, 

iCDmyilnte  ip*i«i filiation.) 

6S3&6.  Improvomoau  la  naaaa  tor  ua*  la  atoeCiolTsI*,    Jaltaa 

\ Inn.  47,  hiiic'liri  ifiii-hrlds,  London. 

6267.  ImprOTdiaaata  la  naeana  (»r  ooaaootlas  olaotrioat  ooa- 
daotara,  appUaafela  mora  aapoalaUy  for  fMaaaotlBf  oaa- 
dBottas  «m«  ar  nrtpa  ta  elaotrodaa  naad  la  alaatra- 
Unlik  aad  aa  a  Mfitr  devloa  for  alaetrtaal  porpoaoa. 

Jnlina  Man,  47,  LIdgoIu'*- inn -fields  London. 

Amir.  26. 

6326.  tuproTOBOBU  la  alaotrlolty  motor*.  Eiuile  BaUnll,  78, 
flirt  ftiiint,  I/indoii.  lDitl«  applivi  for  under  PateoU  Aot, 
ISaS,  S(vtT,iii  103,  2Stb  .S«p1enib«T,  1689,  iicin)[dateorap^lLn- 
lion  in  ^vritterlaud. ) 

APBtLZb. 

6359L  ImprOTOmODta  tn  the  aootlonn  and  rorma  of  Iron  ralla.  In 
tha  ntettiofl  of  laylnt;  (hem,  nnd  pinrins  K'Unin  them  lui 
olootrio  (i«Dductor ;  aad  In  (be  maaucr  of  applying  Itio 
•lootrle  broah  «f  aa  electric  motor  l»  th«  aferoaald 
alaotrlo ooBdaet«r  for  oao  oaolaotrle  tramwaya  and  rail- 
waya.  Htnr^  Janiee  foddie,  Tyuacaalle  Iron  Works,  Oorgte- 
mad,  Edinburgh. 

6389.  An  eleotrlo  mater.  Aodrv  BUttnor,  29,  Scapben-atreat, 
Tdttiiiiban  Cnnrtroa^l,  London. 

6392.  ImpvovoBianta  la  aaftty-nuea  ftr  olaetrls  earMBta. 
Otto  Tilua  BInthy,  23,  Soiitbanipton-liiuIdin^H,  London. 


SPECIFICATIONS  PUBLISHED 
188L 

7B3.  Daetrloal  ooadnetoro.      Peri^  and   Ayrlon.      lid.     (Third 

niition,) 

1888. 

742.  Taaalas  hldoa  tiy  eleotrlelty.    Oroth.    BI,    (Second  edition.) 
9171.  Elootrla    UghtUiK    of    railway  trala*.      Lan^don.       I  Id. 

(R>!>rir.U,  with  altvraLiuuH. ) 

18S9. 


"  BXeotrto    UghUac,    ftc     An|;Io-Amerioan    Brtuh 
Light  Coii>or»ij'>ii,  Limited.     6d,     (Tliinl  tditiou,  | 
Oalvaalo  ealla     Rurnell  (Wilms).     8d. 


3988.' 

6410. 

7796.  Baootrlo  oondnotors.     rtormoii,     6il 

8030. 

9119. 

9133. 

9162. 

9301.  naetrlcal  awltchoa. 


Clectris 


Charslac  «lo«trlo  aecamalatora,  Ao.     Un 
Kloetrtc  bella,  Ao.     I'ilDid.     b<l. 
Boelrlc  lampa.     Lake  ([.ai-umlif-  and  Oo.), 
Djaamo  macblnea.     itruwn.    ftd. 


6d. 


BarniiMWU    61 
1890. 
Kleotrlo  lnanlatla<  oomponada.     Williams,     6). 
Uoetrle  lamp  aockola,  fto,     WntloQ  ami  Wcrlinr,    ftl, 
Storage  battcrloa.     HulUn;:iliL-a(  nnd  Camay.     6d. 
3013.  Storaga  battarloa.     Hafluiaiio.     6d. 
34&1.  Ktaetrlo  aaaoDdary  olookwarh.    SehoeiMr.    6d. 


1878. 
29a6. 
5008. 
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rranklln.— Thiirrfaj,  April  17th,  wm  the  ceutenniil 
anniversary  of  the  death  of  Benjamin  Pranltlin. 

Parts  Conforenoe.  —  Thft  Internatioiul  Telograph 
Conference  in  Paris  o|ienson  the  15th  o(  tho  current  montii. 

Electric  UKbUng  Aots.— The  Electric  Lighting 
(Scotland)  Bill  ban  been  read  a  first  lime  iu  the  House  of 
Commons. 

Eleotrio  Soffar.— Tho  tooU  of  the  electric  sugar 
flwindlers  have  been  released  from  custody,  aft«r  baviog 
bean  detained  for  16  months. 

Paria— It  is  announced  that  the  firm  of  MIldA  et  Cie. 
have  rocaivod  tho  conceasion  of  the  section  of  Paris  extend- 
ing from  the  Boulevard  Malesberbes  to  the  fortificationa 
and  the  Seine. 

EleotroUiL. — Mr.Kapp,aceordingtoth«  Elfitroteehnischf 
Z^tidtnjt,  recently  paid  a  visit  to  the  carriage  lamp  works 
of  Wensky  and  Steinbrinh  to  investigate  the  properties  of 
the  wonderful  liijuid  electrolin. 

ChloafiTO  Tal«STaph8.— The  Chicago  Board  threatens 
that  if  the  Western  Union  Telo{;nii)h  Company  docs  not 
retu]-n  to  ita  25  per  cent,  rate  they  will  build  a  commercial 
telegraph  lino  between  New  York  and  Chicago. 

Society  of  Arts,~Dr.  J.  A.  Floating  will  no  doubt 
have  a  large  audience  at  the  Society  of  Arts  on  Wednenday 
next,  who»  lie  ia  to  give  a  paper  on  "  Prof.  Elihu  Thom- 
son'* Electio-Afagnetic  Induction  Experiments." 

JoamaL—Tbe  J^mnud  of  the  lostitution  haa  been  re- 
ooive<l  oantaining  the  diseuegion  on  Mr.  Swinburne  and  Mr, 
Eaeoa'a  papers  and  the  jupor  and  disciusion  on  "  Alternating 
V.  ContiauouB  Currents  in  Relation  to  the  Human  Body." 

Alternate  Cnrrents.— Nf.  liurfpnan  haa  boon  pursuing 
rasearchea  into  the  mechanical  olToots  of  altenuite  currents 
after  those  of  Prof.  Elihu  Thomaan,  and  baa  embodisd  his 
experiments  in  a  [>ai>«r  beforu  the  Acad^mie  des  Sciences. 

Sabmariae  Cable  Maaafaotare.— Iu  Calais  a  krge 
manufactory  of  submarine  cables  is  to  be  established.  This 
is  the  first  attempt  of  the  sort  made  abroad,  English  manu- 
fucturers  having  practically  had  the  monopoly  of  the 
industry. 

A  Longr  Private  Line.— The  longest  private  telephone 
line  in  the  world  is  owned  by  Mr.  De  Bardelebon,  of 
Bessemer,  Alabama.  It  is  30  miles  long,  coat  over  £1,000, 
and  runs  from  thai  gentleman's  iron  works  to  his  offices  and 
branches  in  seven  adjacent  towns,  and  is  also  joined  to  a 
local  exchange. 

Steam  Flttlngv. — All  the  steam  tniis  working  in  the 
Edinburgh  Electrical  Exhibition  are  tiie  "  Lancaster  "  patent 
high  pressure  steam  tnipa,  and  all  the  pedestals  carrying 
the  line  shafting  are  the  "  I.dncaster "  patent  Adjustable 
pedestals,  both  of  which  are  manufactured  by  Mesars. 
Lancaster  and  Tonge,  Pendleton,  Manchester. 

Switobes. — One  of  tho  loading  London  cumpAiiios  has 
this  week  luinded  to  Messrs.  Dorman  and  Smith,  of  Man- 
cbMler  and  London,  an  order  for  delivery  in  one  consign- 
ment for  shipping  abroul  electric  light  acoessories,  including 
5,000  combined  porcelain  switches  attd  fusee  of  various  sizes, 
tuvflthcr  aiftable  of  contro'ling  ovor  50,000  lights. 

Variable  Eleotro-platiag, —  In  view  of  the  fact  th-it 
el«<'truplut*Ml  articles  after  :i  cvrUiin  iimmuit  o[  use  are 
fdiind  Co  have  the  silver  worn  ott' in  certain  parta,  Oetismann, 


by  a  iHktent  ])roc«as  of  manufacture,  clectro-plntes  spoons, 
forks,  ctC'i  on  the  {mrta  most  subject  to  wear  and  friction 
with  about  three  times  the  uauul  quantity  of  silver. 

Electrt^Harmonio  Society. — We  have  reooived  the 
re[>ort  and  btdanceshcct  of  the  Eloctro-Harmonic  Society, 
and  are  most  pleased  to  see  it  in  such  a.  nourishing  ooti- 
dttion.  The  surplus  assets  are  over  X9I}.  The  society, 
which  commeuced  with  115  members,  numbered  at  tbe  end 
of  tho  fln>t  season  155 ;  of  the  second,  316  ;  of  the  third, 
253  i  and  now,  at  the  close  of  tho  fourth  season,  consists  of 
278  members. 

The  Weems  Eleotrio  Express.— Mr.  David  Weems 
ia  pushing  forward  with  bis  five  miles  a  minute  electric 
railway.  He  has  recently  taken  out  patents  for  special 
rails  to  run  his  trains  upon,  these  rails  comprising,  be- 
sides the  usual  rounded  surface,  a  lateral  projection  under 
which  a  frame  from  the  car  axle  can  be  eo  adjusted  that 
the  car  cannot  jump  the  rails. 

Weber's  EleotrodyBamio  Law. — According  to  a 
note  to  the  Acad^mie  dcs  Sciences,  M.  H.  Poincari^  has 
pointed  out  certain  errors  in  Maxwell's  study  of  Weber's 
eloctrodynamic  law,  showing  that  the  result  tnie  for  closed 
currents  is  not  so  for  open  currents,  and  touches  on  ao 
error  in  the  e4{uaticn  which  serves  a  point  of  departure  in 
Maxwell's  analysis  leading  to  the  erron  mentioned. 

Caoutchoac.— The  axiom  that  supply  attends  demnnd 
proves  often  tnie  in  an  unexpected  way.  Wo  arc  latoly 
threatened  with  the  diminution  of  the  rubber  trade  from 
South  Africa,  when  simultaneously  we  learn  on  the  one 
hand  of  a  new  product  which  promises  to  provide  gutta- 
jiercha  artificially,  and  on  the  other  Mr.  Stanley  opens  to 
our  view  millions  of  trees  in  Central  Africa  with  a  plentiful 
supply  of  caoutchouc. 

Rating  of  Maohinery. — A  conference  of  membera  in- 
terested in  the  Rating  of  Machinery  Bill  has  been  held 
under  the  presidency  of  Sir  Henry  James.  An  attempt 
waa  made  to  deiino  "fixed  macbiiior)-, "  but,  after  a  pro- 
longed discuuion,  the  effort  proved  futile.  .Sir  Honry 
Jamea  has  advised  that  the  Bill  shall  be  recast,  declaring 
that  machinery  shall  be  rated,  whilst  adding  a  schedule 
setting  forth  exceptiona, 

Eleotrio  Omnibuses.— The  Ward  Electric  Car  Com- 
pany, Limited,  bis  removed  its  offices  to  38,  Graoechurch- 
street,  EC,  and  premises  have  also  been  taken  at  Dacre- 
street,  Westminster,  where  the  experimental  omnibus  can 
be  seen  by  apjniutment.  The  company  have  contracted 
with  the  Electric  Construction  Corporation,  Limited,  for 
their  first  line  of  electrical  omnibuses  to  ma  betvoen 
King's  Cross  and  Charing  Cross. 

Institute  of  Medioal  Eleetrloity.— Viscounb  Tem- 

pletown  hid  acc«pted  the  chairmanship  of  thia  institute  in 
the  place  of  Mr.  Wni.  Lant  Car|>onter,  who,  owing  to  ill- 
health,  has  resigned  his  office  to  the  great  regret  of  all 
concerned.  Lord  Tomplutown  ts  a  well-known  electrician, 
and  lias  taken  strong  inturest  in  the  Inatitutu  of  Medical 
Electricity  tincc  itd  inception.  There  is  no  doubt  tb&t 
under  his  rule  the  scientific  thoroughness  of  the  institute 
will  be  maiatainod  and  its  usefiducss  fiuther  devclopml. 

An  Eleotrio  Railway  Joke. — The  proceedings  of 
the  committee  on  the  Central  Lnndoa  llailway  Hill  were 
enlivened  the  other  day  by  an  unlooked-for  comioabty  from 
Sir  Benjamin  Baker.  "  Now,  Sir  iienjamin,"  said  an 
0]>]x>ser  of  the  Bill,  "  what  about  the  conduotorj  for  your 
currents ;    are    we  lo   presume  that    Ibey   will  both  be . 


eovered  t  •■  To  this  tic  hero  of  tho  Forth  Bridge,  witt  a 
tinge  of  sorrow  for  such  Himplicity  in  matturs  elitctrioal  in 
his  voice,  replied,  "My  dear  «ir,  did  you  «w  me  two  naked 
conductors  running  ulon^slde  a  traraoarl" 

Fre&ob  AMiuniUfLtors. — It  i»  Btatdd  thkt  the  Soci(H<^ 
Fran^Bifie  d'AccumuIatetire  Eleotriqnea  intend  to  seize  tks 
Laurent  Cely  accumulators,  nuiiiifactiirod  by  the  Socii-l.^ 
pour  I&  Travail  Eleotri<iuM  deit  Melaux.  Tbia  latter  com- 
pany were  intending  to  Aupply  the  Continental  Ediaoti 
Company  with  100  tons  of  ftccumiilatort  st  a  price  slightly 
Ian  than  2f.  perkilogmnimo  (lOd.  per  Ih.) ;  they  would  have 
guaranteed,  besides,  the  maintenance  for  an  annuil  charge 
oX  10  per  cent,  on  the  cost  price,  M.  Po|^)  also  wiis  on 
tho  point  of  giving  on  important  order  for  accumulutora  t{> 
the  eame  company. 

Snppl«meiitary  Storagro  Cars.— The  [irc-sidcnt  of 
one  of  tho  sticot  ruiliray  companies  in  a  city  near  Chicago 
aays  tbat  they  find  that  there  is  little  traffic  on  the  lines 
after  10  p.m.,  but  the  cars  are  obliged  to  run  until  1.30 
LD).  To  rut)  the  steum  plant  during  thai  lime  U  quite 
expensive,  and,  after  careful  iciTestigation,  they  have  con- 
cluded to  place  several  storage  battery  cars  in  use  from  10 
p.ni.  to  3  a.in.,  thus  giving  tho  machinery  a  good  rest.  The 
batteries  can  he  charged  daring  the  day,  while  the  plant  is 
in  operation,  and  one  charging  will  bo  ample  for  the  trips 
r  equired  in  three  night  runs. 

Cardiff  Station  to  b«  Closed. — Several  users  of  tho 
electrie  light  at  Cardiff  have  received  a  circular  from  the 
Brush  Electrical  Engineering  Company,  intimating  that,  In 
consequoncfl  of  the  rules  of  the  Board  of  Trade  in  regard 
ko  ovorbead  vriree,  and  the  decision  of  the  Corporation  of 
Cardiff  not  to  consent  to  the  application  of  the  company  at 
present  for  a  provisional  order  enabling  them  to  place  their 
wires  underground,  the  company  have  no  alternative  hut 
to  close  iboir  station.  They  state  that  next  your  tboy  will 
renew  their  application  lor  an  order,  and  hope  then  to 
obtain  the  cousont  of  the  Corporation,  when  they  will  be 
impared  to  carry  out  the  electric  lighting  of  Cardiff  by 
means  of  underground  nmina. 

Wrexham.. — The  Wrexham  Town  Council  are  ezeroised 
over  the  time  to  he  allowed  in  the  provtaionil  order  for 
compulsory  purchase.  Twenty-ono  years  was  first  sug- 
gested, and  this  was  extended  as  a  compromise  to  30  years. 
jUdonnan  R.  ,)onea  said  iho  mattor  was  one  for  the  younger 
Djombers,  as  ho  did  not  oxpoot  to  live  to  the  end  of  the 
period.  Tfae  clerk  remarked  tbat  before  the  promoters 
oan  obtain  their  order  thsy  must  have  tho  consent  of  the 
Town  Coundl,  unless  the  Board  of  Trade  dis|>enfle  with 
that  consent,  In  order  to  avoid  going  to  London,  Aider- 
man  J.  Jones  sujtKosted  that  thoy  should  submit,  the  (iin'or- 
ence  to  some  disinteresCo<l  ,mnn.  He  afterwards  changed 
Ibe  aoggostion  to  conference  with  three  of  the  promoters, 
Bod  this  was  carried. 

Folkestone. — An  adjourned  meeting  of  the  Corporation 
waa  held  last  week  to  receive  a  report  from  tho  Electric 

^Lighting  Committee.  This  recommendwl  that  Meesrt. 
Crompton's  nxinest  for  an  extension  of  time  for  completing 
the  electric  light  should  be  granted  on  conditioa  that  the 
work  should  net  be  commenced  before  October  1st  and 
shonUl  be  completed  by  December  3lBt,  and  tbat  the  present 
agreement  and  the  original  contract  bo  at  once  executed 
under  deed.  Mr.  Thoropeon  moved  and  Mr.  Pursey 
seconded  that  the  report  bo  rocoivod  and  adopted.  Some 
diteosaion  aro«  as  to  whether  shareholders   in   the  gas 

,  aompany  wore  ailowed  to  vote,  and  the  town  clerk,  upheld 


by  the  opinion  of  a  judge  of  the  Supreme  Court,  and  ofi 
their  own  recorder,  decided  they  could  not>  Alderman 
Banks  strongly  protesting.     The  resolution  was  caoried. 

SinKle-Clrcnlt  Watchman's  SignaL — An  ingeuious 
electric  signal  iridieator  for  a  watcbmiLu'fi  round  in  a  factoiy 
or  other  establishment,  worked  on  a  single  circuit,  ia 
described  by  the  inventor,  M.  Reverchon,  in  C'tKitioa  for  May 
3,  and  is  illustrated  by  diagrams  of  tho  working  jwrta.  In 
principle  the  urrangfimont  consists  of  a  single  wire,  with  ite 
return  going  in  series  to  each  post  or  watchman's  position, 
and  open  at  the  further  ends.  Each  post  has  a  commntator, 
the  movement  of  which  by  the  man  on  his  rounds  throws 
in  a  fine  wire  rfc-ssHtance.  At  tho  office  la  a  dial  face,  ro 
voUod  by  clockwork,  on  which  an  iuk-noodlc  uttucbod  to  a 
galvanometer  or  amperemeter  traces  a  mark.  As  each 
successive  resistance  is  thrown  in  circuit,  the  defldclion 
varies  and  leaves  a  trace  of  the  time  of  the  watchman's 
signal  The  system  is  worked  out  on  principles  differing 
from  those  at  present  in  iiae,  and  should  be  simple  and 
eHicient  in  action. 

A  Motor  Withottt  FioldB-— Mr.  J.  0.  Henry,  whose 
name  is  known  iiranng  early  workers  on  the  other  aide  of 
tho  Atlantic,  has  introduced  a  form  of  motor  decidedly 
novel  certainly,  but  the  efficiency  ia  not  stated.  This  is  a 
motor  absolutely  without  field-magnets.  There  are  three 
armatures  revolving  in  their  own  induced  fields,  centred  at 
the  three  angles  of  an  etinilateral  tTiangle,  with  the  smallest 
clearance  space  between  each,  all  geared  to  tho  same 
driving  wheel,  and  so  arranged  as  to  keep  up  a  steady 
torque,  depending  upon  thedimeusion  of  tho  armature  and 
the  strength  of  current  As  plenty  of  ventilation  will  be 
secured,  a  very  Urge  current  density  can  be  used.  The 
motor  has  boeu  constructed  and  run  in  an  experimental 
form.  The  practical  utility  of  this  truly  extraordinary 
motor  remains  to  be  proved,  but  ita  consideration  is  recom- 
mended to  those  who  ore  disposed  to  overlook  tho  magnetic 
effect  of  the  armature  in  ordinary  dynamos  and  motors. 

Chatham. — At  a  meeting  on  Friday  of  the  Chatham 
Board  of  Health,  the  clerk  said  he  had  received  a  commu- 
nication from  the  Chatham  Electric  Lightirig  Company, 
which  stated  that  they  had  received  a  telegram  from  their 
parliamentary  agents  with  reforenco  to  tho  provisional 
order  for  the  electric  lighting  of  the  district.  The  consent 
of  the  local  autburitioB  was  retjuired  by  Saturday,  if  the 
order  was  to  be  saved,  and  they  asked  tlie  Local  Board  to 
consider  the  matter  at  their  meeting.  The  resolution  was 
moved  that  no  limitation  be  placed  upon  the  proposed 
order  as  to  the  number  of  years  ever  which  the  company 
should  extend  operations  according  to  the  Act,  this  being 
42  yea.n.  The  clerk  having  stated  that  the  Corporation 
of  Bocheeter  had  imposed  no  limitation  in  this  respect, 
the  resolution  was  carried.  Several  alterations  in  the 
order,  so  as  to  prevent  one  local  authority  being  bound 
down  by  the  action  of  another,  were  si^gested  by  the 
clerk,  and  agreed  to. 

Alternate  Motor  Tramcam. — Considerable  interest 
ia  excited  in  electrical  circles,  taya  the  Ekeincai  fforld,  in 
the  street  railway  system  that  will  soon  be  vigorously 
pushed  by  the  Westinghouse  Company.  It  is  understood 
that  the  alternate-current  motor  is  to  be  used,  and  this 
atone  is  enough  of  a  novelty  to  force  tho  system  into 
public  notice.  Just  bow  well  the  attomnting-onrreot 
motor  will  perform  under  the  very  severe  conditions 
of  stteet  car  service  it  is  diHicult  to  say,  but 
it     ia    certain     that    the     subject     has    been    carefully 
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cODeidorod,  and  it  is  understood  that  the  preliminary  trials 
have  been  encouraging.  Tho  real  merite  of  an  electric 
railway  systom  oao,  bowover,  only  bo  (l«teriuiuod  after 
exhaustive  trial  io  real  aervico,  and  the  jwrfornuiTica  of  the 
first  alternating  motor  road  inatallod  will  be  watched  with 
the  greatest  interest.  Tho  now  company,  it  is  added, 
ittuts  Tith  a  powerful  backing,  and  a  ttotermiiiatiuu  to 
poih,  ao  that  we  may  soon  expect  to  aee  ita  ayatom  in 
actual  oporatioii. 

Board  of  Trado  CIaaaea.~]ti  the  House  of  Commons 
on  May  1st,  Mr,  Kimber  askod  the  President  of  the  Board 
of  Trade  whether,  us  the  Board  had  atruck  o«t  at  the 
instance  of  local  authorities  Clauiie  6  of  the  Board's  model 
order  prohihitinR  a  supply  of  electricity  heyond  tho  uroa 
'■Ci  supply,  he  wa4  prciur^d  to  make  a  Eiimilar  concession  to 
•lectric  hghting  companies,  and  whether  ho  would  grant  to 
companies  the  same  concession,  namely,  an  appeal  to  the 
Board  of  Trade  in  the  matter  of  compnlaory  worku,  which 
sBoard  madoto  local  authorities  at  their  recent  interview 
with  the  officials  of  the  Boani  of  Trade  od  tho  24th  of 
April  last.  Sir  M.  Hicka-Beach  said  his  answer  to  the  first 
enquiry  must  be  in  tho  negative— seeing  that  tho  poeition 
of  a  company  limited  to  an  area,  and  possibly  with  other 
companies  in  adjoining  areas,  was  distinct  Jrom  that  of  a 
'lociil  authority  having  iarisdictiou  over  their  owii  local 
district,  oven  though  this  should  be  larger  than  their  area 
of  supply.  As  regarded  the  second  enquiry  he  was  pre- 
pared to  treat  companies  and  local  anthoriiice  alike. 

Eleotrioal  Ex«eatloD. — The  attempt  to  push  execu- 
tion by  elocu-icity  to  tho  hittor  end  has  had  a  audd*n  and 
unexpected  result.  The  Now  York  Legislature  passed  a 
short  Act  abolishing  capiul  punishment  altogether.  Thin 
is  currently  believed  to  be  due  to  the  influouco  of  the 
^^  Vestinghouse  Company.  Wo  hear,  further,  according  to 
^^n,  Daleiel  telegram  from  New  York,  that  the  Edison  Electric 
^^•^Oompanj  ha*  been  served  with  the  papers  in  a  suit  brought 
I  against  it  by  the  Uanz  Electric  Comp.my,  of  Buda-Peslh, 
I  dauugas  being  Uid  at  half  a  million  of  dollars.  The  Ganz 
I  Comp«ny  owns  the  patent  of  the  alternate  olectricByBtcm,and 
L  it  maintaine  that  Mr.  Edtson,  president  of  the  Edi-ton  Electric 
^^ft  Company,  used  influence  with  the  Legislature  of  New  York 
^^v>6tat«,  and  induced  them  to  adopt  tho  alteniate  electric 
^^K^stem  fur  tho  elocution  of  criminals,  thereby  prejudicing 
^^H-the  public  against  tho  Ganz  electric  system.  It  was  neces- 
^^B  aarily  demonstraUd  that  tho  Ganz  system  was  sufficiently 
I  poweriul  to  kill  insttntly,  and  ordinary  consumers  of  elec- 
^^■^tric  light  have  in  conaci]nenco  )>ecomo  alarmed  and  preju- 
^F  diced  against  it. 

Overhead  Wires. — Mr.  C.  Harrison,  chairman  of  the 
Parliamonlary  CoRimittco  of  the  London  County  Council, 
re)>ortod  that  in  conforeuco  with  tho  chairman  of  tho  com- 
mittee, and  the  agents  and  Mr.  Wolfe  Barry,  tho  Subways 
and  Overhead  Wires  Bill  had  been  revised  so  a-i  to  limit 
ita  operation  to  overhead  nires  without  excepting  any  area, 
and  they  had  authorised  the  solicitor  to  instruct  the  agents 
to  prepare,  in  accordance  with  atandint;  orders,  a  filled  up 
Bill  containing  the  rerisious  for  the  committee  of  the  House 
of  Commons.  The  t^enta  were  in  communication  also 
with  the  Telephone  Company  to  endeavour  to  settle 
'  elaoset.  Mr.  Fardetl  moved  that  the  Council  disagree  with 
the  report.  Mr.  Cohen  seconded,  and  said  he  did  not 
believe  that  the  Councsil  wanted  to  come  int^)  conflict  with 
th«  City,  and  if  tho  City  was  notexcludcd,  the  Corporation 
would  assuredly  oppose  the  Rill.  Sir  John  Lubbock 
appenlod  to  the  committee  to  reconsider  the  matter,  and 
•lud  the  City  would  certainly  oppose  it.     The  chairukan 


joined  fn  the  appeal.  Mr.  Hopkins  moved  the  adjoumment 
of  tho  subject,  which  was  agreed  to. 

Brldglns  the  Thflunes. — The  latest  American  enter- 
prise ia,  to  say  the  least,  stirtling.  There  baa  just  arrived 
in  London,  according  to  tho  i'<iil  Mall  (lazclte,  with  plans  of 
gigantic  proportions,  an  engineer  of  the  namo  of  Tctley, 
whose  object  ia  nothing  less  than  the  bridfi;ing  over  of  tho 
Thames,  from  London  Bridge  to  Putney.  Ilia  idea  is  that 
bymeaiisof  aseriesof  steeltubea  thrown  across  theriverfrom 
bank  to  bank,  on  a  level  with  the  pi'escnt  bridges,  he  may 
form  A  magnificent  avenue  throughout  the  above-meutioDod 
distance.  His  plans  contain  designs  for  bazaars,  houses  of 
entertainment  and  amusement,  broad  pavomeote,  or  side- 
walks, as  he  prefers  to  call  them,  a  double  avenue  of  trees, 
and  two  lines  of  electric  tramway  ninning  along  the  middle 
of  the  roa<]  from  ond  to  end.  He  proposes  to  light  tho 
tunnel  beneath  throughout  with  alcctric  lights,  and  to  have 
openings  at  intervals  (or  the  convenience  of  the  freight- 
carrying  barges  and  vessels  which  will  continue  to  ply  on 
the  river.  The  design  is  Utopian  in  its  gigantic  grotes- 
queness;  but  who  knows  f  we  may  yet  ride  to  Putney  on 
an  electric  tram,  and  visit  a  caf^  chantant  overhanging 
raid-stream,  while  wo  aip  our  black  coffee  and  amofco  our 
mild  Havanna. 

South  London  Main  s.— Tho  Paving  and  General 
Purposes  Comraittoe  of  tho  St.  Saviour's  "District  Board  re* 
jKirted  that  the  clerk  bad  received  a  notice  from  tho  London 
Electric  Supply  Corporation,  Limited,  that,  in  exorcise  of 
tho  powers  oonferrod  by  their  provisional  order  of  IttSd, 
ihey  intended,  at  the  expiration  of  one  month,  to  com- 
mence tho  laying  of  clot^tric  mains  across  Borough  High- 
street  and  through  South wark-street  and  StAmford-street. 
The  committee  ordered  that  a  letter  should  bo  written  to 
the  London  County  Council  expressing  tho  opinion  that 
the  company  should  be  roquirod  to  lay  tieir  mains  in 
the  subway  iu  Southwark-slroet,  to  the  full  extent 
thereof,  in  lieu  of  breaking  uji  the  roads  in  that 
portion  of  the  routa  The  committee  also  ordered  that 
notice  should  bo  given  to  the  company  that  the  Board 
would  require  the  reinstatementof  allroads  and  paveroentR 
disturbed  or  inturfere*!  with  at  tho  cxponao  of  tbo  com- 
pany. Ml'.  Hale  moved  the  adoption  of  the  report^  and  in 
answer  to  a  question  by  Mr.  Moikle  said  the  County 
Council  had  tho  power  to  compel  the  company  to  lay  their 
mains  in  the  subway.  The  «urvoyor  (Mr.  Norrisb)  said  be 
was  told  by  the  engineer  to  tho  eom{iany  that  tho  Council 
would  probably  not  allow  them  to  lay  their  mains  in  the 
subway.     The  report  was  adoptod. 

Coneentiio  Wiring.— Mr.  J.  D.  F.  Andrews,  who  has 
lately  mndu  London  his  headqu-vters,  has  tJtkeri  Mr.  H.  H. 
Gray,  civil  engineer,  into  partnership,  and  has  removed  his 
office  to  41  and  42,  Parliament-street,  Wostmiosttr,  whore 
hie  busincfcs  of  electrical  engineer  will  be  continued  under 
the  wellknown  name  of  J.  D.  F.  Andrews  and  CJo.  The 
lirm  intend  applying  their  energies  especially  in  the 
dii-ectioii  of  the  equipment  of  electricity  supply  stations, 
in  which  direction  Mr.  Andrews  baa  had  long  4X[>o- 
rience,  in  conjunction  with  his  late  partner,  in  GlMgow. 
Tho  other  specialities  of  the  firm  relate  iiarticukrly  to 
Mr.  Andrews's  concentric  wiring  for  electric  lighting 
in  buildings  and  ships,  which  he  introduc«d  into  several 
installations  on  land,  and  upwards  of  100  on  steamen, 
which  appear,  from  the  testimonials  received  by  his 
firm,  to  have  given  satisfaction.  Hr.  Andrews  wsa  the 
firKt  to  a|>ply  this  mode  of  wiring  for  interior  lighting, 
and  baa  takoii  out  several  patents  for  recent  imjiroYCmoat 
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ospecitilly  in  th«  joints  and  svitohee.  W«  hnve  received  a 
circular  setting  forth  tlie  advantage  of  the  ayBtem,  and  we 
tnny  prolubly  dotcribg  the  details  at  an  oarly  d&te.  M'e 
ondentAnd  Mossrs.  Andrewn  and  Co.  bava  made  Bpcuiii] 
proiiarstions  for  aiipplying  the  trade  with  their  various  spe- 
oiaUbifiB,  and  arc  about,  to  iaiuo  their  trade  catalogue  and 
price  list. 

Artificial  Gattaperofaa. — With  referenoo  to  the  arti- 
ficial ^uttjperchft  wc  moatioiied  last  week  dottuls  of  the 
composition  and  mantpaktton  are  not  yet  forthcoming,  but 
the  inventor  forwards  us  the  following  further  particulars : 
Fivo  kinds  have  been  made.  Throe  are  soft  and  elaatic, 
lika  ctirad  rubber  ;  two  other  kinds  aro  hard  and  eliutic, 
retemblfni;  hard  wood  or  bone,  except  in  elasticity.  A 
aixth  ia  nearly  finiflhed.  It  is  lighter  than  water,  but  ia 
not  intend«!  for  electrical  puqioses.  The  Bpocific  gravity 
is  from  I'ftto  3'T5  ;  the  !ipecific  inductive  ca]>acity  averagss 
3.  The  inaulatioo  resistancu  is  ^iven  aa  higher  than  giitta- 
p«Klia — about  equ^  to  glass.  As  to  cost,  by  purchasing 
the  mw  materials  by  the  ounce  and  working  them  up  in 
the  laboratory,  tho  cost  has  been  from  five  farthings  to  two- 
pence [Kir  pound,  Therefore,  on  the  large  scale  it  ahouki 
be  cosily  made  for  a  penny  a  [loimd.  The  colonni  hitherto 
made  are  black,  dark  blue,  and  throo  ahadeeof  brown.  We 
are  informed  that  Mr.  Latimer  Clark,  P.B.8.,  has  examinod 
the  E|>ecimenB,  and  has  expreuied  his  approval  of  thoir 
general  qualities,  being  entirely  dietinct  from  those  of  the 
"  rubber  substitutes  "  ho  hax  had  hitherto  brought  to  his 
notice  ;  but  he  h^  ttot  yet  le«tod  thorn  electrically.  Full 
testa  are  promised  as  »ooti  as  possible  by  those  in  whom 
tho  public  can  have  confidence.  A  great  many  request* 
fo[  samples  have  been  received,  which  it  baa  beao  impos- 
libie  at  proaont  to  supply,  and  orders  have  also  been  received . 
The  stuff  burns  otdy  with  great  difficulty,  which  is  an  ad- 
vantage over  most  inauliitors. 

Djnamoa  for  Telegr&phillK.— The  dynamo  plant 
of  tho  Western  Union  Company  at  Albany,  N.Y.,  which 
has  been  in  operation  since  July,  1889,  displacing  7,000 
cells  of  Calland  battery,  anys  the  F.ltdrval  tf^orld,  has 
greatly  improvod  the  sonico.  The  arrangement  ia  somewhat 
dttferent  from  that  ill  New  Voik,  Pittsburg,  and  Chicago, 
'llio  plant,  which  ia  located  in  the  Edison  light  station, 
two  blocks  distant  from  the  telegraph  ofHce,  consists  of 
nine  Kdison  dynamos — three  of  each  [lokrily  for  regular 
service,  and  three  spares  arranged  to  supply  cither 
polarity,  driven  by  a  7J  h.p.  electric  motor.  Each 
]X»tenUal  is  furnished  by  an  independent  machine,  tho 
first  of  SO  volts,  the  second  \f>0  volts,  the  third  250 
volts.  All  the  dynamos  are  wound  to  generate  currents  of 
higher  iwtential,  and  are  driven  at  a  slow  speed  as  a  mntter 
of  economy.  Three  potentials  arc  found  to  be  sutHcicnt 
for  all  the  main  battery  service.  Artificial  resistance  is 
added  to  tho  city  wires  and  loojw  and  other  short  wires,  so 
that  the  SO-vott  current  can  be  used  with  perfect  suoeess. 
Duplicates  of  every  jwt  of  the  plant,  botli  electric  and 
steam,  are  so  arranged  that  instantaneous  changes  can 
be  made  without  interrupting  tho  service.  The  ciirrente 
are  carried  to  the  tel<^raph  ofBee  io  an  aerial  cable. 
There  ia  also  a  spare  cable  between  the  station  and 
the  olTice  on  an  entirely  different  route.  An  independent 
plant  has  been  installed  at  an  intermediale  point  on  the 
route  of  the  spare  cable  for  iiso  in  csao  of  scHoua  accident 
or  interruption  at  the  regular  station.  The  spare  cable 
coiinocts  the  telegraph  oHice  with  both  stations.  The 
independent  plant  consists  of  two  dynamos  generating 
one  cnrrent  of  each  polarity  at  n  potential  of  290  volts. 


This  is  nsod  to  replace  the  highest  potential  sent  oiit 
the  regular  sta,tion,  and  supplies  the  <]uadrnpl«xC8.  By 
moans  of  rheostats  this  current  is  cut  down  to  moot  tbc 
requirements  of  the  other  circuits.  In  no  branch  of  tba 
service  has  the  improvement  caused  by  the  adoption  of  the 
dynamo  current  boon  more  marked  than  in  the  (Jold  and 
Stock  Ticker  system.  The  dynamo  curreut  is  also  used  to 
run  a  Sprague  motor  in  the  oiiice,  o^ierating  the  pneumatic 
tube  and  the  copying  prosH.  The  plaitt  was  designed  and 
installed  by  Mr.  Alonso  Beatty,  of  New  York.  Negotia- 
tioiia  are  pending  for  the  addition  of  machinw  to  eupply 
local  circuits. 

City  Uchtins. — At  the  last  meeting  of  the  Conunfs* 
sioners  of  Bewers  the  form  drawn  up  for  presentation  to 
tho  Board  of  Trade  consenting  to  the  applications  of  the 
brush  Company  and  tho  Laiiig,  Wharton,  Down  Syndicate 
was  agreed  to.  Mr.  Pannell  moved  that  the  Commission 
refuse  to  consent  to  tho  a|»plicatitin  of  tho  London  Electric 
Supply  Coqtoration  and  the  AlvtrupuliUin  Klectric  Ijupply 
Corporation  respectivQly.  He  said  that  another  oppor- 
tunity would  be  given  to  these  two  com|XLr.ie8  to 
nuke  teniis  with  the  Commission.  There  was  yet  a  third 
district  of  the  City  which  had  not  been  allocated,  but  these 
two  companies  having  failed  to  come  to  terms  they  bad  no 
altemitivebuttooppoie  their  applications.  This,itwasstAl«d, 
wan  doim  not  in  op|N>sition,  but  to  give  the  companies  another 
chance.  A  letter  wiis  read  from  the  London  Electi'lc  Cor- 
Iteration,  complaining  that  the  Commissioners  had  agreed 
to  material  mndilications  on  the  original  atifHilationa  in 
favour  of  the  Rnish  Uoqior-'ilion,  and  the  I^ing,  Wharto?i, 
and  Down  Syndicate,  who  are,  therefore,  now  to  be  allowoil 
to  contract  on  terms  whkh  have  never  been  offered  to  the 
London  Corporation,  and  which  iloy  had  no  op|X>rtunity  of 
considering.  Under  these  circumslancea  they  beg  to  pro- 
test against  any  such  eoutract  being  concluded  with  the  two 
conipatitos  in  question  to  the  exclusion  of  this  corpoiution. 
The  report  of  the  Streets  Committee,  statirig  that  they  did 
not  see  any  necessity  for  departing  from  the  previous  con- 
clusione  relative  to  tho  letter  of  the  l^ondon  Klectric  Supply 
Corporation,  was,  however,  agreed  to.  Itefening  to  th& 
deputation  of  the  same  committoo  to  Taunton,  a  report 
from  Mr.  IVeece  was  read  am]  circulated,  stating  tliat  the 
prico  for  the  public  Umps  in  Taunton  was  £22.  10s. 
each  per  annum  for  eight  houi-s'  lighting  per  day. 
This,  if  reduced  to  the  kind  of  lamp  proposed  to 
bo  used  in  the  City  of  London,  aiul  to  the  number 
of  hours  of  lighting  that  were  essential  there,  moant 
that  the  charge  waa  equivalent  to  j645.  6s.  Od.  jier  lamp  per 
annum,  which  showed  that  the  price  the  CommiasionerB  of 
Sewers  had  agreed  to  pay  the  Brush  and  Tbomson-Uoustoii 
Com|)anies  was  a  very  fair  and  moderate  one.  There  waa 
a  certain  prejudice  against  undurgiound  wires,  but  in  a  long 
discussion  with  Mr.  Massingham  at  Taunton  Mr.  Preeccsaid 
he  was  able  to  show  him  that  ultimately  it  was  really 
cheaper  to  place  wires  underground  than  to  orcct  them 
overground.  The  visit  to  Taunton  waa  cotiaidered  very 
fiutiHfactary. 

Central  London  Railway  BUI.— The  committee  on 
this  Bill  niQl  fur  the  ninth  Liiuo  on  Thursday,  May  1.  Sir 
John  Fowler  was  further  examined  as  to  ostinuites,  and 
iiaid,  that  havinx  regard  to  the  fact  that  iron  would  be 
largely  used,  and  knowing  how  much  iron  iluctuatod  in 
value,  it  wu  exeo|iti«nally  itoceuary  to  have  an  aupl« 
estimate.  Mr.  Alfred  Lyttclton  aildressed  the  committee 
on  behalf  of  the  Duke  of  Westminster  in  opposition  to  the 
Bill    On  Friday.  Mr.  Pope.  <j.C.,  on  bohuU  of  tho  Loudon, 
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Cliatliun,  nnj  Dover  ComiMny,  said  that  tbs  whole  thing 
was  an  experiment,  an<l  ex[ierLniont«  shouUI  not  bo  mndo 
oil  streets  like  Hotborn  and  Oxford-alreet.  On  Monday,  Mr. 
Littler,  Q.C,  spoke  on  bcTialf  of  thfi  Corporation  of  the  City 
of  London,  who  were  doubtful  at  to  the  practicability  o(  tho 
proposed  scbeme,  though  they  were  always  ready  to  finji- 
])ort  any  woll-cooBidercd  plan  of  locomotion  for  tha 
metropolis.  Mr.  Bell,  the  general  maniger  of  the  Metro- 
politan Railway,  who  wks  vxamined  in  iiupport  of  ibe 
opposition,  TOJd  the  trifEo  on  the  underground  had 
dimiDishod  greatly  on  account  ol  the  omnibus  competition, 
fie  did  not  think  thoy  would  carry  28,000,000  paesongLHr« 
as  was  flstimat«d.  If  any  further  develo^iment  of  under- 
ground  traffic  were  called  for  within  the  mctroiioiis 
his  company  ought  to  have  the  Grtt  chaiicia.  He 
admitted  tliat  tho  proposed  route  contained  the  plum  of 
tho  tniflic,  and  that  the  Metropolitan  would  be  very  glad 
to  lay  down  a  line  along  it  if  there  were  the  least  likeli- 
hood of  obtaining  the  consent  of  the  frontagers.  To  alter 
the  Mutropolitan  Hailway  ao  ag  to  introduce  oloctridty 
would  cost  about  &  quarter  of  a  million.  The  company 
opposed  the  scheme  becauae  it  would  abstract  traffic 
from  theic  system.  Mr.  Seatou,  the  engiueer,  and 
Mr,  J.  Wolfe  Barry,  engineer  of  the  Tower  Bridge 
and  consulting  engineer  to  several  railway  companies, 
ftlw  garo  evidence  adverse  to  the  proposed  line. 
On  Tuesday  Mr.  Pember,  Q.C.,  replied  on  behalf  of  tho 
promoters,  and  dealt  with  the  pointa  raised.  As  regards 
the  damuge  to  the  subsoil,  he  would  be  willing  to  have  a 
clause  inserted  in  the  Bill  providing  that  the  ownora  of  any 
anb^oil  should  bo  com[ionsatod  under  tho  CStb  section  nf 
the  Lands  ClanBes  Consolidation  .-let,  and  om  regards  the  other 
points,  judf^  by  the  ordinary  standard  of  parliamentary 
proof, the  evidence  in  favour  of  the  scheme  and  the  probabili- 
tie80fitaultimiLtctniccusswaronnuaU)illyhtj;h.  Thcoppoaition 
to  the  scheme  was  intondod  to  bring  about  the  utt«r  waste 
of  all  tho  time,  money,  and  onci^y  which  ha<l  been  ox- 
pendefl  npnn  its  promou'on,  to  say  nothing  of  the  dtsappoint- 
ment  and  mortification  to  the  promoter,  or  the  disirourage- 
ment  which,  by  such  option  as  rojttittiig  the  Bill,  Parliament 
would  throw  upon  legitimate  entcrpriaa  directed  to  satisfy 
groat  public  needs.  The  cummitt«e,  alter  having  deliberated 
in  private  for  about  half  an  hour,  found  that  the  preamble 
had  been  proved,  on  the  understanding  that  (1)  a  compen- 
sation clauao  should  be  inserted  in  the  Dill  similar  to  the 
one  in  the  Midland  itailway  (Additional  Powers)  Bill,  169:1 ; 
(2)  that  stringent  clauses  should  be  inserted  affording 
every  opportunity  to  the  engineers  of  the  Corporation  of 
London  and  of  the  County  Council  to  inspect  the  works 
during  ihoir  progress,  lest  any  poKstblo  damage  should  bo 
done  to  tho  eowore  ;  (3)  that  the  estimated  capital  of  the 
company  should  be  somewhat  reduced  ;  and  (4)  that  until 
the  City  and  Southwark  Subway  had  boon  opened  and  used 
by  the  travelling  public  (or  a  certain  time  no  prospectus 
should  be  issued  or  capital  raised  by  the  Central  liondon 
CotniKtny.  The  committee  then  adjourned  until  Tuesday, 
tho  IStb  inet.,  for  the  discussion  of  clauses. 

Bromley. — As  briefly  alluded  to  last  woek,  a  mooting 
WHS  hrld  on  April  34lh  at  Bromley,  Kent,  to  consider  the 
question  o(  a  central  iaatailatJon  of  electric  light.  At  tbis 
mooting  Mr.  John  Wrifthi,  A.M.l.K-K.,  represcntativo  of 
Messrs.  Laing,  Wh.irton,  and  Down,  gave  some  pu'ticulars 
and  figures.  He  first  dwelt  fully  on  the  advantages  of  tho 
pure  electinc  light  over  gas,  and  described  the  arc  and  in- 
candescent systems.  He  advised  the  inhabitants  of  Bromley 
to  follow  in  tlifl  steps  of  Taunton,  where  from  a  small 


hegiTining  they  bad  juab  doelared  a  dividend  of  0  per  cent 
nn  £20,000,  and  oipected  next  year  to  bo  able  to  declare 
1 2  per  cent  as  actual  profit.  An  ordinary  gas  jet  con* 
suming  four  cubic  feet  of  gas  per  hour  would  give  about  1 3 
candles.  This  at  Ss.  per  1,000ft.  would  work  out  at  -5fi6 
of  a  farthing  per  jet  per  hour.  An  incandescent  lamp 
r^stering  on  the  photometer  26  enndlcs  took  50  watts, 
which  at  the  rate  of  Od,  per  unit,  was  1-3  farthing  per  lamp 
per  hour.  They  would  see  from  that,  th.it  from  the  incan- 
descent lamp  thoy  got  a  light  equal  to  216  gaa  jeta,  so  that 
multiplying  -566  by  2-IG  they  got  122256  of  a  farthing 
per  lamp  per  hour  as  opposed  to  1'3,  the  charge  for  electric 
light.  It  might  be  said  that  tho  gas  company  could  afford 
to  supply  the  gas  at  even  less  than  ^.  par  1,000.  His  answer 
was  simple — that  tho  elootrical  authority  could  also  ufTord 
to  supply  the  current  at  much  lots  tbikn  6d.  and  then  have 
a  handsome  profit  for  division  amongst  the  shareholders. 
Dealing  with  the  initial  cost,  an  installation  of  150  incan- 
descent lamt>s  and  10  aru  of  1,200  cp.  each — with  a  gaa 
engine  and  two  dynamos,  one  for  the  incandoocunta  and  one 
for  the  arcs—would  cost  about  XI, 390.  li  they  bad  only 
one  machine,  not  more  than  £1,3:10.  The  maintenance 
would  bo  400,000  cubic  feet  of  gas  for  the  gas  engine  £55, 
with  removals  £22.  10s. ;  carbons  and  oil,  waste,  stores,  etc, 
XI9.  6s. ;  attendance  X80  ;  total,  £176.  16a.  Tho  earnings 
of  the  in«aiidc«oonU  would  be  9,000  units  at  Qd.,  £225  ;  10 
arcs  at  £16  each,  £160  ;  total,  £385.  This  would  leavo 
a  balance  of  £208.  4s.,  or  after  deducting  S  per  cent., 
a  nott  balance  of  £145.  14a.  If  a  small  vertical  engine 
and  boiler  were  need  the  cost  of  the  plant  would  bo 
reduced  to  say  £1,120,  and  the  maintenanoe  to  £156, 
leaving  a  nett  available  balance,  after  allowing  9 
per  cent.,  to  £173.  An  inalallation  of  jOO  incaniloacent 
lamps  and  50  arcs  would  cost  complete  about  £4,A00  ;  »nd 
for  maintenance  with  engine  and  boiler  and  two  dynamos  : 
Coal,  say  70  tons  at  17s.,  £59.  10s.  ;  i-cncwale  <340)  at.. 
3a.  9d.,  £63.  ISe. ;  carbons,  £120  ;  attendance,  £150 ;  oi 
waate,  stores,  etc.,  £50;  total,  £143.  Ob.  The  eu-rnings 
would  be  500  incandescents,  Z.'t.OOO  units  at  6d.,  £625  ;  50 
area  at  £16,  £S00;  total,  £1,425.  This  would  leave 
balance  of  £981.  Ifis.,  or  after  alluwiug  5  per  c«nt.olT  llidre 
would  be  a  netl  profit  of  £756.  159.  So  that  it  would  be  , 
seen  as  they  increased  the  size  of  the  plant  the  initial  cost  fl 
and  maintenaDce  became  pro[)ortioTiate1y  lesaand  the  profit 
proportionately  greater ;  the  interest  on  the  first  plant 
amounting  to  a  little  under  1 1  per  cent,  but  in  the  case  of 
the  Utt«r  to  a  littlo  over  16  por  cent.  They  would 
obscrx-e  that  be  had  not  al  lowed  for  rent  of  pre- 
mtftos  in  thoso  tigures  as  he  was  unuo(|uainted  with 
that  item  in  their  districli  but  bo  should  imagine  that  an 
allowance  of  £10  a  year  on  the  latter  and  £15  un  th«' 
former  would  bo  amply  sufficient.  In  conslueiou,  he  asked] 
them  to  combine  together  for  the  formation  of  a  syndicat 
so  as  to  enable  thom  to  possess  themselves  of  the  ad- 
vantjiges  above  enumented.  It  only  wanted  same  20^ 
or  30  gentlemen  in  the  ftret  instance  to  st«p  iurwai'di 
and  promote  a  company  which  must  have  a  very  succesafull 
career,  aa  there  wn«  a  large  field  open  to  them,  not  oidy  in 
Bromley,  but.  in  Biokley,  Chialehupit,  and  the  othor  diwlricls 
tf>  which  there  would  l»e  no  diffiailty  whatever  in  extend- 
ing tboir  cubloft.  A  fui  tlier  mooting  took  placo  on  Wednes- 
day for  the  purpose  of  forming  a  syndicate,  and  a  provi-  ^ 
aional  committoe  was  formed.  Mr.  Wright  and  Mr^ 
Schiassi  wore  unanimously  u-ppniitted  to  give  an  eittimato 
n>i  to  cost  of  a  plant  of  300  lamps  and  10  arcs,  and  rO|H)rt 
to  committee.     Mr.  Podger  presided. 
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ELECTRIC  TRACTION  DATA.* 

DV  A.   I,«:Ut.>iZJkCS. 

Ol  tbe  Tarioiu  ijiiMtiaua  eooneeterl  irith  electric  mctioD.  ihn 
Imoch  to  wkirh  I  haro  the  honour  of  mlliiig  your  Attention  to-night 
appc*ntDina  fniKlaninital  to  ftoonipleto  lLDtri«lt(J|;a  of  tW  tnl'joet 
It  nUtM  mainly  to  tr&^lrfr  torce  ind  mf^Iiantc*.!  r»«Ut«]Maon  trun- 
wafA.  It  iia  iDhjent  which  iinot  *«  fti!!y  appreislatsd  by  «]e(>triMl 
tnf;inoi)r*  w  it  ■hnulil  bt,  althoii)jli  it  tarma  the  voty  bans  or  ittt*! 
locomotion,  and  I  rmtiirti  to  (ny  that  fiiturt)  iinproTameata  In  the 
Konniiiy  of  eirctric  tnction  will  in  a  Ut]jc  tneanre  daMiiit  upaa 
minota  attfntinD  to  dvtula  rtUting  to  this  branch  of  tlie  aoieuoc. 
Tho  my  riutmco  of  tramvap  aa  mbititalM  Tor  the  oommou  rood  U 
MBOcBlratcid  inona  point— tis.,  Hi*  redtictioo  of  traclire  rMiatance 
to  atninimiim. 

I(  ia  anll-lcnnwn  fact  that  the  trartion  oxpvncw  on  liana  tram- 
WMi  oonititnta  abcat  two-thinla  of  the  entim  working  pipiiDni,  >n<] 
it  nu  long  been  the  aim  ot  eoKiiieers  to  Snil  an  economical  iscchaniMl 
■nbacitnie  for  animal  jpoirer.  ElKtrldty  baa  foand  gnM  fkvoiir  with 
tmnway  n^u  in  lh«  VDiteil  Sl«t««,  aod  thtn  t*  erery  probabilily  of 
•ImiUr  devslo|ia«)ite  ip  Burom  at  a  oot  distant  date.  ItaptotMnouts 
oan  odIt  be  fimif^t  about  dv  experience,  and  ezperianoe  mnit  be 
galsed  In  aotiul  pnetice  and  ny  earefbl  ebaervatbn.  These,  ■gain, 
oau  b«  aupplenientait  by  data  olitainod  fxaiii  thote  who  weoadad  lu, 
and  It  io  my  intention  to  biinK  '■■  a  condi'itaod  fonu  wioh  datft  from 
(rliinh  yon  nil]  Im  Ma  to  draw  your  own  oonolutionai  and  irhioh  will 
gui'dfi  you  in  future  and  |<rograMivD  ofTorta. 

In  order  to  iirovida  fa<^^  for  traction,  wo  mnit  1iav«  a  lolid  per- 
muirat  way,  and  •xeollant  rolling  snrfaou.     The  |>riictii?al  v&Iue  of  a 

ril  rtillinft  miriu*  tan  loarcaly  be  oTet-(<«timat«<t.  Tim  rail*  mu>t 
ri|{id,  [atallel.  and  Axed  to  solid  ftiandationa.  In  Amtrica,  flat 
•Icp  railj  withont  ({roovea  are  aied  ;  thea*  offer  lea  mistanoo  to  trac- 
tion than  noorcd  niU,  but  aa  a  role  thtj  are  not  «D  aolidly  lud  as 
BnitUali  Tula.  AooonliuK  to  Mr.  C  K.  Clatk,  the  reebtuoe  to  trso- 
tieti  on  an  ordinary  railway  :iiny  kv  an  low  an  6I1>.  per  ton  ;  bnt  »o 
tow  ■  reebtaDM  Aauiiut  he  obtiuied  with  gtovTM  raih  wliiv'h  ttt 
expooed  to  the  insideiita  of  mnd,  grit,  atDnea,  and  dirt,  and  which, 
raoieorer,  have  frequent  and  aharp  currut. 

Mr.  Htiity  HiiRhaa  deduced  fconi  niperimonla  on  tramways  a 
trsctive  ruiatanco  of  ahont  S6lb.  per  ton  ;  often  more,  oDaaitaaally 
Iwa.  Such  bish  rvwbuiMs  na  tbca«  an  roadily  sccoDulod  for,  when 
it  is  Muiderao  th»l  tho  BangBs  of  the  whsoU  mi^unotly  talte  a  bear- 
ing on  the  bott«iii  of  Ihi)  groores,  or  on  th«  dirt  embedded  therein,  at 
the  SUM  tim*  thnt  tho  wMeli  roll  on  the  nirfare  of  the  rait ;  for  tlitm 
the  wheel  rolls  nn  two  dlllinvnt  ndii  simaltaneoiiiily,  and  grinding  of 
■Rffacot  in  contact  must  raanlt.  It  may  alio  occur  that  onn  whsrl  i^ 
mnning  on  it»  vroper  beeriug  inrfacc,  whlht  the  olliei,  holoagine  to 
the  eaoia  axle,  Iiaa  ita  flange  louchiu{f  tbo  lottum  of  the  groove  wbeu. 
by  virtn*  of  different  cirGaioferenlisl  wlouitieai  additional  ftiotlon  I9 
tntrodueed,  SocDatfmN  the  rails  arc  a  littl«  ont  of  gauge.  All  th«se 
cinn]niatani»§  augment  the  tractivu  forou  caqubite  with  grooved  rail*. 
file  hone.  If  it  i-uuld  tpak,  would  be  a  good  witnsaa,  but  fLiliug  hia 
Tcrbal  eridenoG  Llie  dynamoiniiiBT  haj  been  eoniulted.  be  tier  than 
tho  mechanfoal  dynamoraetor,  howerer,  ia  the  aninieter.  A  doodtreet 
aiBuioter  indioatea  initantly  the  slightast  variatioika  of  tractire  reaist- 
SD««,  and  I  T«nture  to  say  that  it  will  be  thrr.uKh  tbo  Juiii<.'ioua  and 
ntore  fret]iibnt  atiplicatioPH  <jf  thin  imtj'nniDnt  th»t  nftttrial  iinproTt' 
inoDts  both  iu  thener»]anentway«nd  in  the  rolling  atook  of  ettetric 
tramwmyii  will  tie  rfleoted. 

fiobaltly  tho  moll  intoreeting  and  coniploto  tola  with  horse 
can  ware  those  made  by  U.  Traeok.  He  prored,  experiuaolnlly.  thet 
tho  groove  in  the  rail  was  the  direct  canee  of  a  large  porUon  of  tha 
r««i«t«oco  to  traotioD,  An  ordinary  oar  with  its  fooT  (Unged  wheels 
wsapronelledoverthatraokaoi  tbePstii>Venaille8trtinway,and  it  wee 
found  Inst  the aTeragt  tractlonal  Tcabtance  amonnted  to  flgth  of  tbc 
groatveight,  or  2241ii.  per  urn.  Subieqiienclj  iw  uf  the  ttaugtxlwlieeln, 
both  on  one  eld*  of  the  car,  wtr«  removvd  and  repUoe  J  by  Il&ngeleia 
wlicda,  when  tho  resiatanco,  all  other  t]iin(»  rrinaining  tiie  wine, 
anioantcd  to  only  ^iytb  of  the  weicht,  or  l£[flb.  per  ton.  Th«  sr«)a 
WMjiht  of  ear  and  pessennr*  was  &'67  ton*.  Th»e  rxtwrimenla  show 
ooncluMrely  that  at  leaatlinir  the  power  is  wailed  in  frinlion  betwoen 
the  ridci  of  Iha  groare  and  Ibo  whaal  SaTigiw. 

Tilt  rniitt  nniuiml  to  ilart  a  tnmoar  and  to  ^t  u[i  apaad  is  dmss- 
sahly  ereatoi  than  Iba  (on*  requirod  to  maintain  a  pren  speed 
Hniwnmy,  It  was  found  that  tho  starting  force  is  from  four  to  Gvo 
tiuea  that  Docenary  (ot  ruuuing  un  tha  larcl  road.  Qurvoaalao  inoniase 
the  rsaistanos  vry  niuti.  lu  dry  weatlii^r,  on  curves  of  50ft.  ntJiu*, 
the  reeittaiKN  to  Iraetiou  la  doulileil,  and  an  thoan  of  Zbti.  raxUaa 
trebled  ;  but  when  the  rails  are  wet  this  reaktance,  due  to  curvator ft, 
b  covisidenlily  reduceO.  WatifT,  plenty  of  wnter,  00  tho  raila  acta  as 
an  elBclefit  lubrlcani,  and  you  wilt  mo  by  statenienta  later  on  the 
ganeral  elfert  ol  wet  raiLa.  Sliort  who<!l  baaee.  bodes,  or  radiating 
udse,  lender  ntotioB  an  oorvcd  rail*  oaaisr.  and  dexiule  axle-bexta  atti 
now  gT«etly  Earourcd,  cspeoially  in  (lie  United  States  for  the  ibiu« 
reason. 

Tlie  elf*ct  of  gradiauu  i>  a  niatlor  of  simple  calculation.  It  ia  the 
maiiuitmi  ur»ilt(int  uti  1  given  linn  whieh  dstsmiines  the  sin  and 
juwer  of  lliQ  nloctiic  motor.  Allowing  22'4lb.  tractive  force  per  ton, 
we  should  have  to  oiort  a  pull  of  I34~41b.  with  a  eix-loL  car  on  a 
lord  rood.  This,  at  the  rate  of  sortiu  miles  an  hour,  or  &t&fl.  p«i 
miBUM,  would  nve  us  3-6  h-p,  elloctive  on  the  axlea.  If  we  have  to 
overeoma  a  grsiTiesit  of  L  psr  oeut.,or  1ft.  in  100,  ibe  rseistuioe  dne 
to  gravity  will  alto  be  iS'41b.  par  ton,  therefon  we  sliatl  require 
aloiit  6  h.  It.  10  pull  thia  car  up  a  gradient  ol  1  In  IOOl  With  a  8  per 
cent,  rise  tiio  iioaoi  willbs  three  tinmi  la great  aa  on  lUo  level,  and, 
roagbly  amalunv.  each  per  cent,  of  grade  demands  as  much  enericy  ss 
thoji(«|nab1oa  efaglren  weight  on  ■  horhwptal  roa>l  if  the  »t»ewl  ia 

*  I'apnr  rv*d  on  Wr)Jn«s.lAy,  April  30.  before  the  Old  Slud«nts' 
Asaociaiion  of  the  City  and  Unilds  of  LondoB  InsUmto. 


tolMeonttuit.    Ob  Bt(^  gndlanti.  liowsTer,  U  b  oostomory  to  ran 

okrnrt  wlMnby  aoma  of  tho  energy  is  aaved  at  the  expense  of  time. 

nie  time  at  our  disposal  will  not  permit  of  descriptions  of  parti- 
cular ly^teios  of  olectrio  trftotion,  nor  of  tho  relalirs  morits  of 
oaolt,  and  wa  shall  confins  oucscives  enlinrly  to  sutiilica  on  tractire 
force,  no  nvatler  how  this  fen>e  ia  iraniimittoil ;  and  we  shall  merely 
consider  the  namfiSaa  ol  Doviag  a  gi?on  loaul  on  a  pv«n  tnck  by 
means  of  the  olsctrio  onrrent.  lu  order  to  aaccrtaJu  the  aiuount  ol 
energy  need  on  ijectric  cars  I  hare  mads,  In  ooDJunotton  with  the 
Eloetilo  Car  Company  of  Am*rioa,  e  long  series  ol  syswmaile  tcaU 
both  on  an  cipvniitHntal  trseic  built  for  this  pnriroae,  a«  also  on  the 
pnhllo  roadi  und<<r  all  aarli,  of  eanditiuuiof  traffio.  Whilst  00  the 
wqierintetital  track  wo  oould  run  at  any  apeed  we  lllcod,  and  wilboot 
etopi>ag«a  :  on  the  public  atreets  we  were  oouHuimI  to  the  sjieed  01 
horw  cars  in  front  and  behind  us,  bosute*  UhioR  tip  and  putting  down 
prntrngrn  ami  r^inlatlng  our  vehicle  to  tho  i;enenl  tramo  of  aonia  of 
lIiL'  tiuMoit  slrecta  of  I'hiladelphia. 


AMrtWi 

Fto.  i. 


This  oxprritnental  trouL  was  laid  in  an  irregularly  sbaiied  yard 
OS  aliowD  ou  the  diagr«u  No.  1,  and  it  was  lotondod  to  rvprcwent 
asdiffionll  a  line  a.i  is  likely  to  ooonr  in  actual  practioo,  Its  entire 
length  n*a  1,006ft.,  the  on<:le  being ao  joined  that  thn  cai^Mrnld  ciren- 
late  contiuiially  Five  and  a  (jnarier  Journey »  round  tlii»  track  repro- 
B<'utM  a  mile  rnn.  Tliern  wero  lour  ourvei— two  of  50ft,  railins,  one 
of  Uft.,  and  one  nf  100ft.  Taiigant  with  (he  SJft.  Curve  waa  a 
gtailiunt  ur4-98  p«r  ceuC.  rioe,  wliu'.h  iIcaiHiridud  on  the  other  side  at 
thn  mtii  of  5'8  jicr  outit.,  and  joined  tho  cnnro  with  a  radius  of  lOOfL 
Oa  thji  irark  we  oarried  eut  unte  and  ruconled  oboeTrationa  whiob 
iiuy  be  coualod  by  the  hundnid  thoiitaiid.  The  lollowing  flguie* 
n^lato  to  MMriiiients  niad«  with  a  oar  in  thn  anttimn  and  winter  of 
168708.  Tbo  vehiole  was  an  ordinary  16ft.  two-hoiM  ear,  with  two 
alios,  one  motor,  and  s  set  uf  Storage  battorios.  It  weighed,  with 
several  men  on  tnanl,  53  tons;  iu  wheel  baao  was  6ft.,  and  one 
Kile  only  waa  ■Irivun  by  an  ctpctrio  motor  with  [ntermcdiale  apor 
gearing. 


Fio.  8, 

The  raib  were  tlte  otdiuary  American  flat  rails,  grooved  only  at  and 
near  ibe  cnrvoa,  which  reprcoeotcd  a  laigo  [wrcouttge  of  the  entire 
track.  With  a  scl  of  84  calU  of  1  uoiuinal  oapaoity  of  160  ampara- 
huurv,  this  car  hiiuId  2.S0  tri[)*  round  this  track,  reprsamting  an  aggra- 
vate of  43*8  nulcs  with  one  (hArgu  of  batteries.  The  oar  was  nnlj 
sloHptd  and  ilsrtod  14  tttncs.  Thu  actual  ruuBlog  time  wnsblhonn^ 
giving  au  average-  «{ioi>d  »f  unvou  niileii  an  hour.  At  tha  oommenco- 
inout  the  K.mTF.  of  tho  cells  on  cIoumI  olmiBit  waa  lU)  volu,  and  at 
tlic  end  1462  roles,  the  average  from  acttml  mouiureuicuta  was  1&7 
volts.  The  tnailmaia  oumnt  used  on  tho  itcopeit  grade  was  70 
aupMros  i  at  starting,  00  ths  curve  or  grade,  it  rose  to  as  much  as  120 
ampvres.  Tlii  average  current  oonsucrsd  wm  226  am^ree.  which 
corrwiponds  to  141  anipere-houn  inksD  ont  of  the  battery.  The  cii^ 
rent  on  thn  level  rood  fluctuated  between  10  and  25  aiaiwres.  Tho 
diograu)  (No,  1)  rvjirtaeutiug  this  track  has  marked  upon  it  the  cur- 
rent ratn  nsnl  at  the  vanoui  poiuta  of  tho  journey.  It  will  bo 
uWrre*!  that  the  oar  nn  by  uiomentun  durUtg  a  oonaidarabje  pev- 
liun  (if  thr  journey,  this  moinentuin  being  aoiiuirod  dnring  its  dosra- 
ward  movomcnt  upon  the  h-fl  per  oent.  gncuen^  tha  brake  baEng 
ouly  slightly  applied,  and  the  atoppagea  dimng  thu  experiinant,  aa  I 
have  saia,  wen  lew. 
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A  mun  at  4  75  e.li.p.  wu  thus  axpaiulfd,  fflvinfi  k  coniTinipLiciii  of 
29'6d  hji.  honn  iiipplind  by  thi;  Imilorjr ;  ana  the  ni»xiuMim  eurrg) 
Hinn  off  (It  any  momeni  who  10,600  inUn,  or  11  o.l.p.  Allowing  *n 
arcTBgc  cfn'-icn?7  or75  por  cent,  in  the  mntor.  uid  86  pec  ccnU  in  the 
jakriiifj,  n'li  <JiUlu  11  l'>Ul  tifli(-i;ii(>y  of  Dcarly  M  par  MnL  behre«ii  the 
motAr  tmnin«Iii  t-ad  the  ixln,  or  nhout  3  h.p.  KraUkbla  for  UaetioD. 
Thus,  the  iniuLn  trutive  forco  throujjhnut  tim  43'8  miloa  run  wu 
1601b.,  or  about  301 1*.  per  ton.  This  is  vary  bw,  conaiderinjt  that  out 
of  the  entire  dutuicQ  we  had  ootj  21  mitea  of  tolsnbljr  Uvol  tnck. 
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NlNUTIS. 
FlO.  3. 


tb«  rart  Mug  nadv  np  o(  9'4  milaf  of  39ft.  oarroa,  7*07  miln  of  6D1U 
ourraa.  3'M  luiltaoflOO't.  carvca,  and  4'05  iiiil«R«rHC«n(liiigK"i>l<''a 
or4-{K(riero«Dt.  Ob  thaothaThkm),  thera  wars  3*8  miCMofdaiKuitid- 
ing  moM  orS'Bperoent,  ntiich  fumiBlied  momaotiim  tixht  along 
tha  lOOn.  curve  njitil  tfae  car  pamed  oomplatclj  iata  the  upper  50rt. 
curve  ou  tli«  rigtit-liand  nda  of  th«  diagntii.  Gonvtrdni;  the  work 
Into  loa-miht,  whirl)  Es  urobsMtr  the  moat  rational  wajr  ot  ^ooiparins 
liKiirM,  WD  Kot  6*3  X  43'8  =  23i3'14  ton-mtloa  at  an  expeitlitun  of 
W'Wii.p.  hour*,  aDiL  tkia  giroa  aaarljr  7'7StoD-mtlM  por  h.|>,  hoar, 
Weliam  obt«in4d  muoh  bettef  naulta  than  thU  with  a  «ubMK]Uont 
CAT  eiiRtaining  various  itnpravainante,  and,  oa  on«  oocaaion,  thiaUrgOT 


ur  luado  63  milca  od  tho  ciprrimaiital  trank,  each  h.n,  hour  pr«-1 
ducioK  lO'd  toa-mUoa,  but  Chna  are  asoeptioDa]  fc»lii,  anil  oar  iinaenU 
olgtct  is  to  ooatiider  pr*otlc«l  naulta  wrnapoadiug  with  eroiydayf 
woTk^L:idustri&]  nceiilts,  in  fact. 

TluL'u  men.  tmh  wl-II  lraiu»d  for  bi*  work,  were  neoaaaary  for  th«ae 
tmtu,  uiid  liitiir  ru^pL-utivu  duliiii  ivare  as  followa ;  Oue  niin  took 
oliorgD  at  the  sHitcli  iu  ftoiit  of  ihu  um'  iiud  tho  hanii-bnke  :  iu  fact, 
be  prifoifniiii]  the  otiHuarj  functign  of  ■  drivoc,  taking  caio  that  the 
car  moved  aCngiilutinn  «|>ccflnn  tho  level,  Uiat  it  did  uul  ''raic«"dowD 

Krad««,    uor     ^o     too 
bIo<*I^  up  [lir  incline*, 

and  that  it  took  the 
eiirvea  with  ia[«ty.  The 
sBi'aiid  mail,  with  a 
tmifipicCR  in  htn  hand 
coonicil  the  niimbEr 
Touod  tripe  and 
corlod  the  MDia  , 
alio  took  roltiDei 
readingo  at  on  nil  in-' 
lervals.  The  thini  at- 
teudaDt  ha<i  the  mora 
(limcull  lank  of  laad- 
uiR  the  deflectioua  on 
the  anunetar  and  writ* 
down  the  Talaaa.  In 
order  to  eDsure  imlfor- 
mjty  in  the  time  b«- 
tWDon  each  reading, 
and  alio  take  m  many 
nadin^  on  POMlblo, 
one  hja  to  learn  to 
write  down  a  oertain 
number  of  figutw  in  a 
jnreii  time,  putCinK 
duwD  cfphera.  to  Hil 
up  time  whea  the  am- 
meter needle  b  at  mro. 
The  uuiulHtr  «f  olwoi- 
Titlaai  writtpti  down 
ditclug  tJie  43-mlle 
tciKt  were  eloae  upon 
7,500,  or  one  rsadiug 
ene^r  three  nccAndn. 
Cini»id«dD{(  tho  rapid 
variatioDf  in  the  cur- 
rent en  unoren  iraeka, 
it  i>  wtrr  inportaat 
that  Teadin^  m  n- 
carded  at  the  ahorteet 
poMible  inter  valx  in 
order  to  amre  at  a 
c«iTiKt  ereiagc  The 
specific  gravity  of  the 
frlU  waa  t«Mf>d  bcforn 
alarimg.  when  thov 
weni  (oily  char}[*d, 
auil  it  avoragod  1.166 
it%.  At  the  cod  of  61 
hviua,  whoa  the  oeUs 
wur*  uraotioallr  ^a- 
chsrgod,  thn  d«'nsit}r 
fell  to  a^011t  1,136 
(leg.  The  auoiiiuiiIa> 
ton  were  theu  r«- 
aharced  for  tux  honis 
at  tjio  rate  of  30  am- 
pgrvB,  when  th«  eleo- 
trot}rt«  aaaumed  ita 
original  auccifiB  gra- 
vity. It  IN  impowii- 
ble  to  keap  tlio  Kuid 
in  every  cell  at  the 
aame  d«uaity  ;  there 
ar«  nlwayv  alight  dil' 
fsrenoM,  and  wc  had 
to  take  the  mean  of 
the  entire  numbor  ut 
cnlU  to  enaore  ai'x^u- 
caoy.  IMa^ram  No.  2 
reprtneatn  the  cat' 
reute  oied  daring  ax 
joumryii  round  the  ez- 
(HirimflnUl  tnck,  oad 
thia  was  virtually  re- 
peated tbrooghout  the 
taata,  exoept  when 
Btopi'lnK  and  alaitiiig. 
Nawooniparu  thiiwiui 
djagnm  No.  S,  showing  the  onrreat  wktioDioiitio  the  crowded 
etreetn.  Yon  will  obiervo  a  uambar  of  tall  tiarrow  p««lc>  ruuntiw 
down  to  the  icra  liur  at  rriM]iiunt  Intervali.  Duric};  theaa  tntorvala 
thi  par  tvai  fiither  ■('^['piD;;  or  ruanins  by  inaTiic^tniii,  The  vertical 
liniu  ill  thin  iliugmm  rrpraneiit  iiiiiiiitei  and  ■uconila,  and  the  hoH* 
xoatnl  linnii  impeTiu  raeamml  on  the  i-ar  duiiiig  tho  entice  journey 
from  Twenty-lhird-»trcct  lo  tho  Ex^Ihiikp  in  Philadolphit  and  bade 
to  the  Qnysferry  depot,  auil  (roni  thence  imaiu  lo  its  stattlug  jjoia^ 
>  diitancQ  cf  about  i«vod  miles.  Every  comer  oa  thi«  diagraiu  re.pr 
MBia  a  u.i>v«int'nt  of  Uie  switch  hy  the  drivftt. 

The  switdi  wai  coiutvusted  to  throw  the   varioU    distloot  CoU 


»       «• 


Qtt  the  field-ouoieta  of  the  motor  iato  pinJlol  oi  in  nrica,  or  into 
vevbtftl  int«nn*mat«  attft  mail  thoM  bUm  caii  be  r«»ility  deteotcil 
en  the  abBrplj  dattnoil  jnaetiomi  at  tkti  tinnj;  nhniring  unpcnui. 
Th«  a-renn  anrrtnt  oonsuioed  tliroiighnut  thisi  ronml  triii,  dtinii 
toini  uid  bwk  to  tlw  depot,  amoauUd  to  21  ampems.  Tho  rnvtliTr 
VM  drr,  windy,  and  tbs  niut  Toy  dncty.  Alluwltifi  fui  iliis,  u  woll 
■a  tlia  Rnqucnl  sCo&poi^  abiI  titmian  down  in  order  to  kwp  [mwo  witb 
iha  hone  ean  on  Uic  Mine  line,  it  appearai  tbat  Iheni  uiuat  h«T« 
boeo  Mae  wwtte  ot  anergf.  Tlie  diBgnm  abowa  that  there  woa  a  ooo- 
tinnou  effort  of  BDttii^;  Dp  great  apMd  at  odo  inomcnt  and  alowine 
ienm  tha  next.  It  aliomi  that  tho  drivcT  waa  (omoirlMt  iiorTDnN  ODd 
iuocporintoKl  todrivingtn  tlio  public  slrMts,  l)oiio«tlM(r«<|ooDt alter- 
nate Q>a  of  iiigli  ciirrenti  and  brake.  Tha  gndicnta  on  thia  road  are 
aot  nr]r  MTcre,  Hia  hnviost  Li  about  4  per  cent,  kod  loveral  of  2  and 
3  pit  oaai.  CalciUaliug  u  baron,  aud  aIIowIuii;  tha  aania  efficutucy, 
w»ahoulJ  g«t«ii  av^raK*  tr»vtivv  foriM  of  391b,  pi.Ttou,  TW  car  m 
tkU  ca>^  «arri«d  85  paaacngsn  ona  waj  *n<l  30  ca  the  rvturu  jouravy, 
giving  ■  meui  load  of  Mven  Uma. 

Numeraiu  jonrneyt  vera  nede  through  Iha  city  witlt  LbiB  CAr,  uid 
loiue  daya  afUr  thn  nimvo  nrmt  I  tooh  anain  caraful  rcadinH*;  the 
drinr  was  nior*  "XiterifiDoed.  Ivm  nenroiu,  never  iiied  tlin  ultiiott 
nlectrioel  |io«tr  kt  hla  iliiipoau.  and  the  arcra^  current  dnrioK  two 
retuid  tripi  came  to  only  23'11  am^orei.  Twnity-tiva  per  cant.  lea* 
then  fonnorty,  oodtr  aimilar  uondltiotia  of  load,  epMd,  and  »)w.th*r. 
Altliough  tho  average  height  of  tha  pMks  was  lew  in  thia  duo,  tho 
number  of  them  via  neuly  the  aame,  and  the  gape  repTueentiDg 
periods  when  no  caTTeat  was  need  tjeve,  on  being  added  ap,  05  per 
cent,  ofthe  lolaL  Thiu,  for  nearly  half  the  time  the  cat  wu  ruiiniu|{ 
by  nuuncDtnni  aloiie.  It  iiiiut  Iw  raineiubertnl  thftt  oveir  fuw  huiidrvd 
nrda  there  ia  a  atreot  croeeinit  thono  we  r^n  oiii  and  all  thcne  aLrects 
hare  their  tramwaj-*,  *d  that  for  coiiimMi  aafe^  it  waa  nocciaary  to 
elacketi  down  at  rotch  aqvioro  or  block  ol  baildinga,  even  when  other 
irnlllr  and  pounngvn  ifid  cot  impede  our  prognea.  Those  diegrama 
Uw:ti  iin  ivo  iniportuit  Icmoos,  one  ia  that  a  eklirnl  driver  can  ocono- 
miM  energy  to  a  large  extent,  the  other  that  projm  anplianoea  for 
regulating  tho  power  nlcbln  a  wide  rsoge  are  a  atattoct  so  vantage. 

After  a  good  eliuwet  of  i«!ii  the  tmni  raila  «n.imo  a  tolerably  oloau 
appteranee.  The  mud  b  tbua  eaeilv  equueMd  out  by  the  Baugee  ol  the 
eat  wheel*.  Thus  1  lurn  obacrreil  that  durlo}{,  or  immediately  alter 
a  ninUI,  the  energy  noeeaauy  for  propelling  a  vehlple  la  eonatdenbly 
leaa  than  in  dry  wcatber.  There  la  a  poelttTe  saviBg  of  power  amount- 
ing to  from  16  to  60  wr  ouit.  with  eMan  wet  ralla.  By  cnrefnl  ohaer- 
vatJODe  we  were  eoablfld  to  reoonl  the  effect  of  rarioQJtcDinptrntiTely 
■maJI  obetaclee  on  the  rails.  Thoannnoter  ehowed  tho  miniilmt  vana- 
tiona  in  tnctivo  force  :  it  ia  far  nioro  roliabLe  than  a  dyuamornQtcr, 
•JDce  itliwl  D(iitber  friction  nor  montfiiilnni. 

Snow  ie  the  greateet  enemjr  of  tramwaye,  it  offers  the  greatest  raet«t- 
itacn  to  traotioa,  AnticUnUng  snow  storms,  whioh  ooour  rath«r  fre- 
ijuenlly  in  Bonte  pirta  ol  the  titalea,  we  fitted  the  eiperimectal  oar 
with  a  mow  plough  and  wtro  lirruliea.  Tlio  iilott^h  tiiv^n  were  eup- 
portal  by  a  iMlanood  frniuo  undoiueatli  tlie  rront  jilatl'urm  of  ihe  cur. 
Tlicse  Hlinareoould  ho  raieed  and  lowered  liy  foot  proHuro.  Kehlud 
the  ploiigli  ebcare  and  just  ahead  of  Uie  front  wbeela  of  the 
car  werb  bnuhia  uiado  of  ateol  wire,  and  thoae  v>er«  kept 
aeniping  ever  the  rails  by  their  own  weight.  The  plough 
•ervod  the  purpose  of  removing  the  bulk  of  tbn  snow,  and 
tiM  hnwbea  swept  the  nils  and  groovw  oleaa  in  front  of  tin:  wlnx'I 
Hangsa.  One  day  when  it  snowed  very  hard,  and  whrn  the  rails 
were  covered  about  a  quarter  of  an  ioch  deep,  wc  ran  the  car  out  upon 
the  experiuiviital  track,  ukiag  ia  the  bret  itiatancc  inorviljr  the  wiin 
bnuhee  aod  a  little  esiid  ou  tba  etenpoat  nwlieut.  It  took  two 
minutM  and  eight  seoonde  to  run  onoe  round  the  track,  whioh  was 
aoon  eloaiiid  of  movr,  taking  n  niea-n  current  of  60  amperes.  Snow 
bll  banlal]  ttie  liiiiu,  )-«t  It  rB>|iiiri>d  uuiy  3A  miniiiee  tu  make  20 
sueonsivu  tri|M,  with  an  averuKU  ol*  30  aiii|>v:ru».  lu  lh«  L-mtme  of  four 
hmim  tha  snow  wa.i  iirarly  2in.  ducp,  nbcu  the  lAr  wa.i  offaii*  itarLed, 
The  braelwe  aloao  were  of  no  avail,  and  the  snow  plough  hid  to  bo 
applied.  The  bnt  jouraey  wai  mode  in  tivo  ininut«d  and  20  aocondi. 
but  witli  the  ononnotu  expenditure  of  80  arnperu*  ;  uuli  Ku«!c«iliug 
trip,  however,  took  Use  time  and  energy,  until  it  n-avhcd  nmrly  l» 
ila  normal  v^neoonopODdlng  to  oltan  rai1«.  TtitH  wouM  ihow  that 
with  proptT  applUneea,  and  witii  can  rapidly  snocecding  oach  other, 
tliQ  ttaok  caabe  kept  i^K-ar  ;  but  the  accumiiLatlou  ol  much  snow  in 
tho  lirel  inilance  (KcaBiuoa  a  fiiarful  demand  of  eoetuy,  and  without 
plough  and  brashes  lbs  enow  is  oompressed  by  tho  wheeLa  and  r«udei« 
pr^rces  almoet  impeatible. 

mosat  teats  nude  hv  a  commfaien  on  this  Fran  klort-Olfeti  bach 
BleottJo  Tramway,  whicli  has  been  inconnlaut  opet^'ion  For  uix  ynart, 
gava  the  foUovnng  rrmlts  :  Two  cars,  one  of  wliich  oontainwl  the 
motiv,  the  Otiwr  an  ordinarv  car  altaohad  to  it,  were  taken  over  tlw 
Vain.  Tbo  motor  ear  vreigiioJ  4  tons,  tha  ordinary  car  8  tons,  and 
90  patsoDgen  li  tone,  giving  a  total  ot  7^  tone.  UeaanrauMnta  with 
an  eapere-neter  were  made  every  6  eeoonds.  The  K.U.P.  varied 
bcCweeo  940  and  300  volts.  At  surtin;:,  the  cnrrant  lued  wa^  80  to 
100  amperes,  which  fell  to  40  lu  10  eecouds,  and  tli«  mean  onrrent 
on  the  Mvel  road  at  8  mils*  an  hour  Uuutiuted  botwetu  15  and  25 
anpara.  On  a  gradient  of  2'86  per  cent.  56  to  60  amperes  wore 
lecoided.  end  tho  mean  current  over  e  dutanco  of  1  mile,  oocuT>yiag 
7  minutes,  was  found  to  be  21'48  amperes,  and  tbie  inolodod  four 
•toppagee.  The  higktat  antouut  of  energy  recorded  at  any  mouiont, 
mbm  starting,  wai  81,700  watts. 


Uilea  par  horn. 

Toll*. 
404 

Amperai. 
i-5 

Bleobrical  h.p. 
6 -IS 

9-5 

«6       ,. 

10-4 

619 

9^1 

993 

W?       .. 

6-40 

10-9 

«* 

16*1 

9-36 

12'« 

<ai 

is-a 

8-93 

Mi!c«  per  hotu-. 
2'7i 
4  20 
9-30 
620 


Votls. 
M7 
403 
409 
366 


Ampena. 
21-2 
Z7-4 
313 
3B-4 


Sla9trica1  h.p. 
12-66 
13-47 
17-14 
15-86 


Dr.  Louis  Bell,  in  »"  intererthig  paper  puWidit.!  a  luw  monthaago, 
gave  the  rwulls  of  hi"  eicporimenls  on  the  La  Kayetie  mad  (laiLV 
front  which  1  tales  the  foregoing  inBtruiiUv*  flgarea.  ExpetunBBtal 
mns  wore  made  on  a  level  rusd  with  a  cat  and  paaeoogen  weighing 
together  8.2001b. 

Thoee  rwulle  are  temarluiMe  when  comijajoi  with  tnoeoonthe  Iwel 
roeJ,  ConaideriDg  lh«  steep  gradient,  one  would  have  •*P**J^* 
niuob  loiger  consumption  olenergy  at  the  necenarily  low  motor  speed. 
Ou  the  olner  hand,  the  tractive  (owe  on  tho  lovul  road  *?!>••■*  '"  ** 
abnormally  high  al  all  spewlo  when  the  motor  oflloiency  slioaiu  be  at 
iU  very  best. 

More  reoeully  Mr.  0.  T,  Cro»liy  puhli»hoiI  some  lotfrretinj;  daU 
Miicvrninx  three  Atuarloaii  tramwaje  which,  like  thoeoof  La  Fayette, 
were  worked  by  overhosd  conductora.  The  aversige  expenditore  w 
energy  on  one  c«r  on  each  of  the  foUowing  linta  was: 

Watts.  Eloolrwal  h.p.  Load.       Aver.  mod. 

Ridimond  4.883    ...    6-6    ...    8,600    ...    6  milM 

Olcvelaud     ....    4.986     ...    66     ...    9,600    ...    9     „ 
.Scraiiton 5,687    ...    74    ...    9,«M    ...    51  „ 

Tlie  maximnm  gradiente  were  given  to  be  at  Richmond  9  per  OBot.j 
at  Cleveland  ■'  very  elight " ;  and  at  Soraaton  7  per  cent.,  invulTing 
maximum  eipenditures  of  i»wer  ol  2B-6  h.p.,  15  h.ii.  and  19  3  h.p. 
feltwlrioal  nicasurcraente  on  cars)  rwimctlroly. 

Dr.  K.  Hopkinaon  aaocrtatocd  tho  mean  tractive  force  on  the  B««- 
brook-Nowry  tramway,  and  ht  showed  that  it  aniMnted  to  aS-filb., 
27-4Ib,,  and  37-llb.  t-er  ton  of  gr<m  load  haukd  during  three  jour- 
Rcyt..  The  increaeein  the^Tdjeumey  U  due  l«  the  mean  'pMu 
haviiiff  been  nearly  doubled.  llie  grilienU  are  not  «vcre  In  ihia 
cose,  but  continuoui  in  one  direation. 

From  numerotii  ■niirreii  at  our  dispowl  wc  liiid  lliat  tho  mean  tree- 
tlve  force  may  bo  anything  from  Mlii.  lo  601b.  per  ton,  and  that  it  in 
seldom,  If  over,  below  2fflU  on  level  reads,  excepting  under  very 
favonnUe  drcnmitaiiMa. 

All  thMe  flgnrea  point  to  the  fact  that  the  meclianical  rMUtaneea  on 
existing  tranwajs  are  very  givat,  and  that  ertn  a  iIlKhl  reduoticn  at 
aoompsratlvelyemall  cost  would  bring  about  a  considerable  sarmg 
in  traction  exiwneee.  By  reducins  Lhum  resisUucM  we  uot  only  nave 
power  with  exiatiug  appllanMS,  but  by  rirtno  of  a  emaller  demand  «f 
iraetivfl  force  we  ure  euab!»l  to  nttliae  liRhter  mot*r»,  hghter  geanng, 
lighter  atorngo  batletiee,  which,  in  tbc\r  turn,  again  reciuire  leas  for 
their  own  propuUion  until  a  practical  limit  ia  reachnd. 

Asmmiiig,  a  priori,  high  sffiriBiiry  in  idt^ctiit!  motors  and  geuil^ 
impiflvemenu  a«  rogaiUa  mechanii^afrMislanco  on  traniweye  may  be 
looxed  for  and,  I  ho|w,  attempted  in  tho  following  poiuts  : 

1.  Solid,  woll.5ied,  jutalleL  rails. 

a.  Perfect  cyhndrioaf  wlieela,  with  thin  (longea,  or  some  of  thorn 
without  Danftet.  ,  ,  , 

3.  Clean  rails,  TTio  groovra  may  be  swept  and  watereJ  Mv«rai 
tiinM  a  day  by  a  vehicle  eepcciaUy  fitted  for  tnla  imrposo. 

4.  SulSoieut  (leaibUity  in  axloi>o«e*  lo  allow  of  tree  niovonieiil  in 
curve*. 

6.  A  reaHonablouiimbw  of  graduations  in  the  motive  power  rcgu- 

latml  by  a  ewltph. 

0.  Skilful  driving,  which  ehoiiM  wxaaionaUy  be  proved  by  carelul 
torts  and  power  ciuvei. 

7.  Automatic  aaud-l»x«  on  itcep  gradienU  where  the  nstnral 
adbisMon  ia  icsuiEciouU 

Id  eonclusiou,  I  will  repeat  thata  froquantand  judicious  m«  of  tho 
ammoUr  on  clecltic  cars  will  aiiiplj  lepajr  you  for  th*  trouble ;  it  will 
be  the  mean*  of  great  iiii|irov(iii)«iii-,  in  the  name  manner  as  tha 
itidii'ator  diagrom  enabled  us  to  Btuiij  the  nature  of  etaani-en^Dcs, 
and  which  ha»  been  the  most  direct  me*n»  of  elfeoting  great  economy 
in  working. 


Diecumioii. 


that 


The  dLtfuaiion  was  opened  by  Kr.  AlUoa  T.  SneU.  who  said 
Mr.  U*ckenEBun's  very  inUreetingpai-imtrcugly  wnlirmoJ  h>»  o** 
ejperiance  in  neveral  ituportaot  iwints  of  elcctrio  tniolion.  He  had, 
however,  rmthnr  oipocted  the  lattJcoC  to  be  treated  in  a  more  0)a«ial 
way.  and  had,  wtlli  that  view,  boon  prepared  togive*omeBgBre«wiOi 
Tulcrenoe  to  hisown  ciiHxiuncc.  He  was  l.l^a*>*^  te  aee  "is  fnenil, 
Mr,  ThoB.  Freict,  there,  and  would  leav*  him  to  give  a  det^led  (M- 
criptioo  of  the  Eleotrio  Traction  CompBiiv"»  Irarairay  plant  at 
lurking.  He  would  only  make  the  following  gtnerol  Btate- 
monti ;  The  cai^  were  «x  in  number,  one  being  in  learrve.    The 


Tramway  Bail  Scctioos. 


Livarpool  Tramway- 


Another  teal  on  a  gradient  of  b'SB  t«r  utnt,  rise  oDa-taotfa  of  a  mils 
Id  iMg^  gtn  tin  following  tecaltt : 


daily  car  miles  mads  ware  SSO,  and  the  eool  oonsumplion  ma  ono 
ton  per  day.  Tbeentputef  the  dynamo  |Kir  oar  mite  waa  approxi- 
mately 1  e.h.p.  hour.  "The  tnotivo  force  varied  bsiween  Mb.  and 
SOlb.  per  tun.  He  luul  a  large  uperienoG  of  eleattio  batdagu  io 
eolllanes  and  mino*,  Imth  with  endless  rop^  tha  main  and  tail,  and 
the  iftiigl"  Toi>e  ayateius,  and  alao  with  alc^rie  locomotives.  The  oon- 
dttiosM  obtaining  in  mines  were  veiy  diffsrtnt  from  abaee  ground. 
There  wer«  three  types  ol  rails  in  general  noe,  known  m  the  bridge 
rail,  tlw  T  rail,  and  the  nenote  toil.  The  roads  wen  nutaUy  bauly 
told,  and  the  tops,  originally  ruunded,  soon  wore  Aat  owing  to  the 


tiita«ft«ii  ranninic  irith  apng^Bd  wheels  on  tbo  ateep  incUiiM.  The 
Uttorwastha  bottar  cI&m  oI  raih  Wt  tha  •harp-topped  T  rail  was 
olton  ftmiKl.  Oiriii?  to  iliit,  Uw  friotiou  of  the  tub  kxIm,  wiJ  tho 
bid  l.*ll«stiii>;  t,f  iiiT  t.jnJ,  th»  r«iut*nM  to  motion  •Tor4R<il  701b, 
pt^r  (on.  U'-}  bitd  fonnd  it  of  Knot  JoiportaiiM  to  aawrtwD  by  nxpistl' 
nifflt  tho  MiiiftI  tnotivD  force  rmjnirM.  Th*  hone-|>omT  oould  be 
euLly  foiiiul  by  the  form  n  la — 

H.p.  =  -ft-K".  wg,Mn,.  , 

MiOOO        33,000 
where  W=  total  load  iti  loiu ; 

K  =  rasioUace  to  ination,  incluiliiiK  friotloiiof  ailea,  la  poaQ<lB 

per  ton; 
•I  =  t|>ee4  in  loot  por  misnto. 
StBD  with  the  bmt  laid  colllaij  roa4>  it  wm  not  Mfii  to  tftke  R  at  a 
Iswtf  value  tbaa  70,  aad  on  bu  roa^i  it  *omeUmca  reoo  to  lOOlb.  or 
ISMh.  On  tlicso  vorv  Wl  rakd*  it  nuK'tt  happon  that  even  on,  aiioirn 
grsde  of  1  in  IS  thu  trii'tinn  would  hr  ynfiirit,i\tiy  gnat  tn  iirvvutiL  tha 
Imul  from  nintnn^  bv  f^mvity,  ami  tlin  anwriil  tTni  ol  llm  ngbt  siitv  n( 
the  ei{iiatian  woukl  be  small  ooniparvd  irith  the  lirst.  At  Lironiool  the 
traitiway  coiniMoios  iiied  ihe  c«Dtro  flaDOo  wheoli  ana  »ank 
raltH,  bill  be  wae  not  tvura  of  the  fiJciTaD  value.  It  wonlJ 
[ijuliahlv  be  Ki^^atur  than  with  the  Untitle  flauKe  and  onlinarr 
aunkr»il.  Ho  voitl<i  coii(;»tiikl(!  thu  OM  Stmlenr*' AMocUtian  «a 
th«  paper  bid  before  il.  He  vas  parDcnlkrlT  atruok  by  the  ^ery 
liitorealhig  cnrTOB  «u  oarefully  [ireparwl  by  Mr.  RacVeniaiin.  Thoy 
wirrn  iiiost  vuliiublr. 

Ur.  TbomAs  Fraaer,  engineer  to  ihe  Slortrio  Ttnclioti  CompMiy. 
Mid  ho  had  oamo  iiii>rc  to  bi«r  what  othen  liul  done  thati  to  ifwak  of 
bie  Qwu  work.  With  [cfoioDcc  to  tho  friclion  aLalod  as  8  to  12  per 
1,000,  thin  dilTcre  rcry  much  aooordinc  lo  lUito  of  the  tnok.  Id 
tiHMt  inetaiiotiM  tliv  ireck  vu  not  k«pt  cloan  and  lli-e  triotioii,  owiaa 
to  thfi  oompany'^  fniilt,  tnu  fu  higher  than  it  KhoiiUl  be.  Tlio  tranic 
ehonld  be  aooopcd,  oleaned,  and  watorml.  Tho  nnlv  compnny  lii>  knuw 
where  thii  waa  proprrly  done,  and  ihn  track  kept  thorough Ijr  vrati^rcd. 
naH  at  tJ vwi'iioiil.  It  vraaTcry  uiccwary  to  pay  groat  atlontton  to  this 
puint,  and  m  kuuw  exautlr  what  the  frlctioa  amQDDt«J  to.  In  iu*uy 
vvan  it  wouU  amutiut  to  sSlh.  to  S61h.  p«r  torn.  There  i»,  of  umtrni,;, 
ft  dlflmoeein  priocivla  Wtwoen  the  calonlation  foraaeU-oontainiid  oar 
and  a  loeotnoUre  with  on*  or  two  car*,  for  in  the  latlor  hmm  the  frie- 
tiiiii  of  the  locoiitotive  itaolf  would  not  b«  ooanted  In  the  traLtioti, 
whitman,  with  inlf-i'oiitaiitvd  cart,  the  weight  ol  the  driving  B]>|jurntui 
il  adilwl.  He  rnrkonfil  1  ixr  rnnt.  fcran  onlinair  cK  ;  wilJi  fiulf-eon- 
tniued  r*ta  it  would  ho  imuh  largnr.  Thn  formula  given  lij  Mr.  SnoU 
might  ('0  wrilt«D  more  simply  t  W  I*  for  the  iractivo  foroo  on  tlio  lorel, 
k  Wtng  tli«  friction  constant,  or  inotniling  tlio  tractive  foron  on  tho 
rinn  {tr  +  H}  W  D,  €  hoing  tho  muo  oi  tho  angle  of  grailiont.  II  the 
tmoiire  foivi>  r«<]iiin>d  ia  I  per  eont..  and  tho  rin  6  jMvr  ««nt..  this 
mould,  ufeoiirse.  matte  the  oalculaUon  01  + "06  WD.  He  pruferrul, 
ho«fiivor,  to  write  the  tormxiiie  fp H  and  l/+x)p(t,  and  ihia  form  waa 
the  lorn;  he  hail  aSwuyn  uiwd.  The  adimetvr,  riuwcivur,  won  the  Iwnt 
and  true  guide  to  the  tndit-o  force  r^'iuireJ.  Hv  winhoil  to  mention 
tho  tmmoDac  oppt^^itioii  h«  haii  fonud  frorn  what  ho  might  cal! 
"hor*fty"  pfnple,  and  whertvcr eUolricil  engineer* go  they  will  have 
to  rorinliiiioTi  thUnpponitiiiu. 

Ht.  W.  B.  Eaaoa.  aftxr  achnourle-lging  tli*  indabt«iliieBs  of  tho 
tModoiion  toMr.  Rirk'^nMnn  roThiflpaiwr.gaTolho  worldDg  erpenjea 
of  die  ilifloreal  njeiiopuliuii  tramway  oom|Ani<o  i«r  car  mile  run, 
■Dd  meuttuued  that  out  of  eercu  compauita  only  thr«o  Kiil  piiiil  divi- 
d«nd«  w<irth  men  lion  in  g.  It  eo  liappeno^l  that  tlime  threo  it«iu  the 
vary  oompaniea  whoio  oxpenMt  per  c«r  tntl«  ii>or»  highMl.  The  mean 
appe«ni  to  be  umovhere  betw»ei)  8d.  and  lOd.  per  oar  mile,  while  on 
the  Continent  the  coat  of  mnnlog  ii  aomewhat  lower,  ami  variea 
(rom  about  5d.  to  7.1.  Lookinii  at  n  coiugMny  lilte  the  North 
H«t^ol>alilal^  with  over  £l,000.00i3  of  capital  aud  40  nifles  of  mtlH, 
having  B  total  annual  cxpenditurv  ufr.oarly  aniiarlsr  of  a  million,  a 
MTtng  of  Id.  pi^r  (.'ar  miln  inpaus  a  u«t  h"«  of  £2&,000  Per  annqm, 
whtlo  on  a  tramway  not  paying  a  dividend,  a  rodutrtioi]  of  tlte  exi-titi*«% 
by  Id.  prr  ftar  mile  woul'i  inaan  the  besiuning  of  a  rery  rosjuirdililn 
nttiirn  tn  the  ■haniholdnrs.  The  North  Metro]  Kill  Ian  cor<t>  about  9|d. 
|isr  iMt  Tiijle,  inclmnve,  but  of  thiw  a  Inrgx  Rmi>iint  Im,  of  onnise.  lixed 
ehai|!n,  which  would  not  be  altoicd  by  intiodn«iag  electrical  instiNiJ 
»r  hone  traction. 

Lf  I  111  *oa  ronjflily  to  wlkat  extent  tho  ooet  per  ear  mile  w«uM  bo  in- 
Huonrvil  by eiibatitutina  elactriatyfor  hotKu.  VoreachoararetonoimL 
nine  horwB — eight  wornnghoraee and  one  snare.  Eaoli  hone,  wlthhar- 
neas.  vd|  cost  abont  £60.  For  the  nine  noraca  thla  inoaiu  £460  lu 
all,  ai.d.  an  the  livuratpi  working;  life  ot  a  tram  tioniit  is  Lhri-i'  yuars, 
thSa  [iieatii  £150  |ior  aunnm,  or,  aay,  in  round  fij(urn  £3  i^cr  weok. 
Takioj:  tlio  kii-'p  of  a  lionnv  at  16>i.  per  WMik,  thia  amounttt  to  £6.  16a. 
for  keep  tf  nine  horsCN,  or.  with  the  original  cost  oT  £3  per  week 
addtil,  £3,  !&•(.— aay,  with  alt«D<UnoD  and  SO  OH,  3&i.  per  day  pHrc^r, 
Irwe  takr  80  niilca  |K>r  day,  which  18  |ifobably  a  fair  averag*  fora  cat, 
tliia  wnrko  mit  nt  something  like  M.  per  car  mllo.  This  agrom  v^r^ 
cloRnly  with  Mr.  ReoVenuuDs  Htalmiiwnt  that  the  coit  of  traction  is 
ahoiit  two-thir>l»  the  total  co«t  of  working  the  line. 

What  electrical  eugfaioora  liave  h)  cnoipctc  with  ia  tkia  &].  Aa 
ruf^rda  atcam  tramways,  it  may  he  miJ  that  thor  have  not 
•atufactorily  aolvwl  tho  problem.  TIimu  la  oaniiidcrabU  •lilEcully 
in  getting  at  the  working  cx|>eniea  of  tbeae,  aa,  gennally  .-•poak- 
Ing,  where  tlcam  tramoan  ars  nut,  bona  cam  an  nuuiiiig  ut  thu 
■anie  time,  but.  m  far  as  the  aooounta  oaabeanalyMd,  the  nvingdou* 
Dot  Bjijiear  to  bi-  *iry  gmL  Tho  atwm  tramway  baring  tho  Idaet 
etliensoa  jwr  car  mile  in  that  of  th«  North  StalTordshirv  Company, 
whero  tliey  tun  at  B71d. 

The  conditioua  npcn  which  tho  trun  compaoios  will  alhw  olootrical 
•nginoora  to  cany  out  thHr  oxpcrimeoU  may  bo  aomowhnt  »u4r«u«, 
bni  an  at  the  Minu  time  ^uita  jnsttfiahio  tram  their  point  of  view. 
They  have  their  lulling  ^HM;k,  they  have  their  lines  already  laid,  and 
the  uotidltlouk  upon  which  a  caiupany  will  allow  claotiieal  uan  to  nm 


arr  that  noither  tho  rolling  >toak  nof  tbo  line  ho  intorfered  with. 
Tb'y  will  aUoTT  eltctrical  engine**"  to  take  their  c*r«  and  pull  them 
eii'Ctrically,  but  tbcy  will  not  pennit  them  to  ha  altand  «o  m  to  make 
them  i'lectricalljr  •olfr-onlained  until  tho  finiMa«  of  tho  ayateu  li 
[ilaoed  liy  proliminarv  exporimnHtii  b«yand  a  doubt,  tioodon  traai- 
cara  cost  aomelhiug  like  £170,  and  the  oleelriu  traction  company  which 
electa  to  work  a  section  of  tho  line  ha.i  cither  to  provide  oleotrie 
oDgiiiM  lo  haul  tlie  osbting  care,  or  to  provide  new  care  ptonerly 
odtptvd  to  carry  accumulators.  In  running  a  leatlon  Of  thn  North 
Metrepolitanhuo  atStntlord  eorae  yoar»  ago  Mr.  RUeaon  had  thli 
problem  to  fas*,  and  had  oonstruolod  Mveral  elactrioal  looomo- 
tivi*  whifli  took  the  place  of  liorwe.  Theae  looomotivea 
weighntl,  with  their  can  fiilly  loaded,  iibout  II  tana,  tho 
raotiir  working  thtm  rei|niriiig  about  6  o.h.p.  on  the  level  to 
aCUiu  a  npood  of  eight  milim  an  boar.  Tho  locomotivaa  wero 
in  thii  initancc  iinhoCMMirily  heavy,  and  it  may  bn  reckoned 
that  10  toiw  would  fully  cDTer  tha  weight  of  an  nngtoe  with 
it*  ancnmnlivtor*  and  motor  with  loaded  oar  behind  it,  tb«  eltctrical 
horw)  power  requited  on  tho  ii'.vnl  Iming  about  five.  .Such  «n  enjpnu 
with  ttiotoraoaringanda  iloubla)et  of  accurnutature  will  cost  ahout 
£1020.  ot  which  £S)0  will  be  (or  tho  arcmnulatora.  Tbo  c«t  ol  tho 
obai^ing  station,  of  engin™,  Iwil-^n,  dyoamoo,  and  fittings  for  a  plant 
ofM  oara  will  ijomt^  to  alwul  £160  por  oar,  lo  that  the  original  ooat 
of  the  plant  wdl  ho  £770  \vi  car.  An  average  of  10  i.h.p.  per  oar 
will  bo  required  at  tlib  oharging  sutian,  this  giring,  lor  16  hoois  a 
a  day,  160  h.p.  hourv.  The  coat  consumed  ought  not  to«xoeod4cwt.. 
but  WD  may  be  liberal  and  allow  6s.  pet  day  per  oar  for  coal,  oil. 
w«Kt«.  etc.  Then  ukiRK  10  per  cout.  as  repairs,  depreciation,  and 
rotiewala  on  £470  (the  »hare  of  cost  ol  euglne  aud  dyaamaa,  and  cost 
of  motors,  gear,  etc.,  |>ot  car),  and  2&  per  oeut.  on  £300,  tho  oort  of 
aooumulaton,  the  dc[>refiatiou  and  renewal*  amonnt  to  X47+£75= 
£122  |>«r  annum,  or,  •»»,  in  round  numbers,  7»,  per  day.  Addad  to  the 
coal,  Ktn. ,  this  makes  tiia  toUl  eost  per  car  per  day  12a.,  or  juirt  about 
one  thir>l  of  what  it  now  ooata  with  dots*  tnetiou.  Thli  is,  of  ooiinn, 
a  rough  eBllmato,  and  heavy  gradiouts  and  sharn  curres  m^  inciMua 
I'ouHidt-raMy  Uie  full  conaomption,  Dut  when  all  allowauoes  arc  made 
forsuuL  wntiageuoiss,  it  is  clear  that  the  oo»t  for  clectrio  traction  mint 
be  low  than  for  hune  trsotlou,  and  tl>at  tho  profits  on  the  nmnJog 
will  otuble  a  higher  dividend  to  bn  paid,  though  the  capital  ia  con- 
■ld«rably  tnonaaed. 

There  ii  no  doubt  that  sIsoTrio  railways  in  Amchcm  have  very  great 
aJvantagss  over  Uack*  laid  In  Ihe  sLreets  in  Ortot  Itriuiu.  Hr. 
RockonciLan  hat  toM  nn  how  very  imtiortant  El  ia  to  keep  the  track 
olsar  of  dirt  and  giit,  and  on  ovurhcaJ  liiies  it  ia  ohrioiu  tlut  these 
oonditionaoanbo  mllilkd  far  belter  than  on  alceeC  linos.  Out  of  all 
tlio  ndlways  in  Amotioa  in  1887  only  two  w-^re  worked  on  tho  ooaduit 
system,  all  the  othaTs  having  c»-erhuait  UDuduetors.  Tbs  fimntr 
method  ol  working  seams  quitx  unniitablo  tor  crowiled  streots,  such 
aa  we  have  bi  the  metrapolis  and  in  othnr  largo  town*,  and 
HtuM  the  overhead  system  u  inadmissible,  we  mnst,  thersforo, 
look  bi  sccimiulntor  traction  lot  Uis  solution  of  theprobkra. 

Dr.  SilvMiaa  Thompwos,  after  oongratulaling  Mr.  Seokenisim  on 
tlie  Kf<*t  iui<rp*t  of  hi.  paper,  rderrea  to  what  swtht  be  oonsidorod 
tlin  look  oi  proper  engLneering  skill  as  opi>osed  to  electrioal  knowledge 
in  the  early  stages.  Mr.  KlKeson's  oan  ware  nude  over  to  a  firm 
whom  knowledge  of  engineering  wai  aiippoeod  to  be  auob  that  it  would 
bring  the  scheme  to  fmitioii.  "V^l  tho  fart  was  thst  die  oan  had 
boon  spoilt  for  want  of  sulDcicnt  on^nccring  knowhiilgeu  Ur.  BUoraB 
had  oarofully  arrauirnl  s  aooond  switch  t>  tiiro  on  a  email  cunmit  tc 
Htart  the  car*.  Tli"  iinii  tbiug  ilopo  when  th«  can  were  taken 
over  was  to  do  away  with  switeh  aa  unit«ueaMU7.  The  conee> 
rjueooawsa  that  th«  whole  entnmt  went  Uirougb  tlte  muior.  the  wheels 
were  split,  and  the  teeth  of  the  gearing  wets  torn  out.  Tttb  was  a 
purely  mechanical  braakdown.  RefomDg  bo  the  cxtnrmdy  interaatlng 
and  UMftil  oitrvea  Hr.  Brokeeixaun  had  drawn  up  and  plotted  with  so 
much  »sr«,  it  seemed  to  show  tho  nootasity  for  eome  kiud  of  ngistor- 
■ug  ammeter. 

Dr.  Snnpiwr  uid  he  had  bwin  mrprisod  to  Anil  in  recently  pnb- 
tisliul  diu  of  ihi!  wnrking  of  the  Spragua  roads  what  a  relatively 
Hjiiidl  aminiijt  nan  thn  actual  cost  of  traction.  The  proportions 
for  one  road  were  as  follows  : 

Conductors.         Line.  Power. 

On  a  6  per  cent,  rise 71*5    I'S    9B'7 

Ou  the  level    67       18       .,...    IS 

Anetbsr  road  gavw 

On  the  level    tf*B    .....    Hkt    81 

And  tlie  average  wu tftS      11*5    19 

Froai  whiuh  11  ia  seen  that  by  far  the  largest  OSponie  is  thst  fer^  tho 
wages  of  conducton,  ttie  cost  of  power  being  q,uite  subsidiary, 
Analysing  tlie  actual  emit  of  |)ower  at  the  station,  tbe  same  thing 
appeared.  Of  tho  19  per  cent,  tlie  proportions  wuro :  Labour,  11  j 
fttol,  6-3  ;  oil  and  waato,  1*7. 

Kr.  ScekeuMia  brielly  rejiliod.  The  high  oust  of  Ubonr  In 
Amiirica  van,  ol  coune,  the  cause  of  tlio  latge  proportioJi  fur  conductor 
rharges.  the  men  soioettmes  receiving  3<Jol8.  or  4dota.  (12iL  to  16*.)  a 
<Iay.  One  of  tho  greatnt  drawbacks  in  Knglaud  to  tho  ci tension  of 
olactrii  traction  wan  the  oSdallam  of  the  aitlhotiticj.  In  Americs 
there  waa  uaually  no  one  to  consult.  Ifa  company  wished  to  put  up 
a  line  they  jost  pnt  it  up,  and  aiksd  no  one  s  iwm^ssian,  and 
no  one  tnterfawl.  Thera  vu  nothing  to  pr«vent  a  person 
runuing  a  tram  line  wherever  they  wUbed,  and  as  a  matter 
of  faui,  one  comi>tuy  neod  nut  coaimU  snather,  bnt  were 
inrfonly  at  liberty  in  Moma  cases  to  run  th«ir  own  oars  amoitfnt 
those  of  another  so  tongas  thsydidnot  iutorforoor  kill  anyli'>dy.  In 
Sngland  Uisce  was  just  the  opposite  ostremo.  Thsra  was  the  Board 
of  T»de  to  coDMilt :  Uajor-Ueucrai  Hutchinson  had  to  nport ;  in  one 
oate  he  bad  had  to  do  with  there  were  two  vestries  eaiA  tryiikg  to  find 
evmy  ponlble  o^bjeetioii.  finally,  th«fo  would  be  an  Act  otPariia. 
Tueut  tu  bo  obuinod.  eoatln^  eoue  ^,000  or  £2,000,  and  piobably 
taking  in  all  two  years  befbn  the  eleolilD  trauu  could  run. 
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jNtpn-  that  VK  hiatc  ckt  te/usa  ^ibeeriben  or  Aivirtitere.  Nor 
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wUne/ar  ihnr  money. 
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THK  LANE  FOX  PATENTS. 

A  small  company  or  syndicate  has  been  formed  to 
exploit  these  pateots,  which  are  amongst  the  oldest 
in  the  new  departure  of  electric  lightiug.  The 
patents  were,  we  believe,  for  a  loug  time  under  the 
control  of  the  Anglo-.\merican  Brush  Corporation, 
and  it  would  be  interesting  to  outsiders,  and 
ospecially  to  those  who  may  be  asked  to  contribute 
ruoney,  to  know  why  if  these  patents  are  thought  and 
ruled  by  eminent  men  to  bo  bo  valuable,  the  Brush 
Company  did  not  retain  them  at  all  hazards.  We 
have  watched  the  fluctuations  of  this  company  with 
^i-oat  care,  and  have  found  that  usually  the  admiois- 
tratiou  savoured  of  a  keen  knowledge  of  business, 
and  very  unlikely  to  misunderstand  or  to  neglect 
what  might  perchance  contain  the  germ  of  a  hu^ 
monopoly.  Certainly,  then,  very  full  iaformatioD 
muBt  be  given  to  iiitendiu^  investors  to  explain  why 
these  patents  have  pckssed  out  of  the  hands  of  busi- 
ness men,  into  the  hands  of  a  new  sjmdicatc  at  this 
late  or  tolerably  late  portion  of  their  life.  We  may 
(Explain  at  this  point  that  the  pi^cutJar  conditions  of 
the  Lano  Fox  patents  have  ever  been  a  source  of 
considerable  surpriste  to  us,  and  we  cannot  help  feel- 
ing that  there  must  oxist  some  grave  doubts  as  to 
the  contention  in  rega.rd  to  the  validity  of  bha 
pak-ntH  held  by  so  many  eminent  men. 

Patent  law  is  understandable  only  to  the  initiated, 
but  its  greatest  simplicity  seems  to  consist  in  the 
property  than  anyone  can  patent  anything,  good, 
bad,  or  indifferent ;  and  that  the  patent  holds  good 
till  it  is  challenged  by  other  interested  parties  in  the 
law  courts,  when  probably  the  longest  purse  carries 
the  day.    The  most  important  point  for  difference  of 
opinions  in  Lano  Fox's  patent  concerns  the  "earth 
return."    The  galaxy  of  talent  spealdng  in  favour  of 
the  validity  of  this  claim  is  so  great  that  it  becomes 
almost  suicidal  to  differ  with  it ;  yet  we  are  bound  to 
say,  whether  the  claim  is  held  to  be  valid  or  no,  we 
have  always  looked  upon  it  as  a  monstrous  claim- 
utterly  devoid  of  originality  or  of  iicvk-  combination, 
as  common  property,  well  known  and  well  under- 
stood in  every   applioation  of  electricity  by  every 
schoolboy.     "Wlicn  experience  was  less  than  it  is 
now,  patent   agents   would   usually  demur  to    the 
attempt  to  patent  anything  which  would  naturally 
occur  to  everybody  required   to  carry  out  certain 
work.      There    are     only    two    ways    of    getting 
a    retun) — everybody    know    them    in    1878   just 
as    well    as   they    know    them   now ;     and  if  it 
7fm  valid  to  patent   on   earth   return  it  was  valid 
to  patent  a  metallic  return — that  is,  to  patent  the 
only  two  ways  in  which  a  return  coiJd  be  had.    Mr. 
Lane  Fox  did  not  discover  an  earth  return  ;  he  used 
it  in  no  new  sense.    He  taught  ua  nothing  new  of 
the   "  conductive"  or  of  the   "  inductive    circuit." 
Whatever  may  he  the  value  of  the  other  claims  of 
Lane  FoK  is  a  quostiou  wo  do  not  care  to  discuss. 
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They  may  warrant  the  formation  of  a  syndicate  or  of 
a  coiupany,  but  it  must  be  remembered  that  apatent 
taken  out  in  1878  has  but  a  short  time  to  live,  By 
the  time  a  company  jb  floated  and  organised  the  end 
wiU  be  nearer  still,  and  as  within  two  years  the 
amount  of  business  to  be  dont;  would  be  compara- 
tively little,  even  if  no  one  thinks  it  worth  wbile  to 
contest  the  validity  of  the  patents.  It  would  not 
pay  anyone  at  this  late  stage  of  patent  life  to 
trouble  about  validity.  \\Tiethcr  ho  behoved  the 
patent  to  be  good  or  bad,  it  would  be  cheaper  to  pay 
a  royalty  than  to  spend  money  in  law. 

Wliat  we  have  said  tis  regards  time  applies  with 
tenfold  force  to  tho  question  of  lamp  patents.  We 
take  it  that  everybody  concerned  is  heartily  sick  of 
litigation,  and  that  the  Swan  Company  has  a  prac- 
tical monopoly  till  its  patents  nni  out.  'What  can 
be  done  with  Lane  Fox's  patents  of  1878-1880  V 
even  if  valid  and  ouconteated.  The  fonner  would 
be  out  of  date  before  a  factory  would  be  in  good 
working  order,  and  when  can  investors  hope  to  get 
back  their  investments  from  the  other  and  later 
patent?  What  headway  would  a  business  make  in 
two  or  four  years  handicapped,  as  it  would  be,  by  tlie 
necosalty  to  fight  against  strong  competitors  in 
the  field.  Before  the  end  of  the  longer  period,  too, 
competition  would  have  increased  a  hundredfold. 

It  may  be  well  to  briefly  recapitulate  our  objec- 
tions to  the  formation  of  a  company  to  work  these 
patents.  In  the  first  place,  the  patents  are  so  nearly 
run  out  that  there  is  no  time  left  to  make  a  business. 
In  the  second  place,  some,  at  any  rate,  of  the  claims 
are  of  doubtful  validity  and  may  be  contested,  and, 
lastly,  the  history  of  the  patents  requires  elucidation. 

In  fairness  to  those  who  hold  the  patents  we 
ought  to  give  credit  to  the  opinions  held  on  the  aub- 
ect.  Thus,  Sir  W.  Thomson  testifies  that  Lane 
Fox's  system  of  distribution  of  iiicandeBccut  lamps 
was  "  a  novel  and  important  suggestion,"  and  that 
tho  patentee  was  "  justiBed  in  considering  that  he 
had  made  an  important  discovery,"  that  "  it  was 
lovel  at  tho  date  of  his  patent,"  and  "  is  a  useful  and 
largely  used  invention  at  the  present  day."  Prof, 
ferry  says :  '*  I  considei  that  Lane  Fox's  specifica- 
tion of  1878  is  one  of  tho  most  wouderful  for  origin- 
ality in  scientific  accuracy."  Mr.  W.  II.  Preecesays 
that  to  tbe  beet  of  his  belief  "  the  combination 
ol&iined  was  now  at  tho  date  thereof."  Mr.  Latimer 
Clark  is  also  favourable  ;  while  Prof.  S.  Thompson 
.ys  "  the  system  of  distribution  by  means  of  a  set 
of  mains  and  branches  to  lamps  arranged  in  parallel 
and  with  secondary  batteries  as  regulators,  was  new, 
useful,  and  sufficiently  doBcnbcd."  These  arc,  as 
We  have  said,  weighty  opinions.  Almost  all  agree, 
also,  that  earth  return  includes  not  only  the  return 
ordinarily  known  as  earth,  but  metallic  return  also. 
As  we  contend  any  claim  of  this  character  in  any 
electric  circuit   is  not  patentable*  it  uattcrs  not 


wbether  we  agree  in  the  contention  that  "  earth 
return"  includes  "  metallic  returji,"  though,  again, 
with  the  utmost  diffidence  we  beg  leave  to  differ 
from  the  doctors  and  express  an  opinion  contrary  to 
theirs.  True,  terminals  of  instruments  are  often 
marked  "  earth  "  "  Hue."  but  there  always  has  been 
a  tendency  in  practice  to  definitely  state  wbether  the 
return  was  "  earth"  or  "  metal."  What  of  the  con- 
troversy iu  "  telephonic  matters"  ?  Is  there  no 
difference  between  "earth"  and  "metal."  How- 
ever, the  whole  question  must  be  left  to  those 
pecuniarily  interested.  If  they  can  see  clearly  how  to 
make  money  by  tho  exploitation  of  these  patents  we 
shall  undoubtedly  soon  hear  more  of  the  subject,  and 
then  will  be  time  to  say  what  more  may  be  said. 


THE  WALLER-MANViLLE    SYSTEM   OF  ELECTRIC 
TRACnON. 


We  have  raceivod  an  explosiLtory  pamphlet  of  thia 
Bystem  to  tho  followiug  efToct : 

Electricity  may  bo  Ajiiilied  to  the  propulsion  of  ti'amcars 
in  three  wuys :  {a.)  From  uocumulabors  curried  on  the  cars  ; 
(<^)  from  overhead  conductors  ;  (c)  from  ui)(Iorgrtiuiid  uun- 
ductors  laid  in  a  conduit  or  tube  beneath  the  road  surface. 

The  syHtem  herain  udvocutod  belongs  to  tho  last-named 
vliuM;  and  without  instilutiiig  any  vompaiisoa  between  (hfl 
tbr«e  systems,  it  may  be  Btat«d  that  there  are  undoubtedly 
niAtiy  caaes  in  which  a  raliable  conduit  systeni  would  be 
degirublo,  atid  where  neither  of  tb«  other  methods  would 
be  Applicable. 

Hitherto  no  conduit  system  baa  been  introduced  which 
has  proved  entirely  satinaotory,  and  the  followinjr  remarks 
in  Tolation  to  such  eystema  will  indicate  tho  nature  of  the 
defects  refeiTod  to. 

All  conduit  systems  involve  the  laying  of  the  conductorfl 
beneath  the  street  level.  Kitiier  contact  ia  mnile  throiif;b 
a  slot  in  the  road  or,  if  a  cloEcd  conduit  is  used,  compli- 
cated apparatui  must  be  provided  for  temporarily  bringing 
a  siirfaco  rail  into  circuit  durinj;  tho  pajiaaf^Q  of  the  car  over 
Buch  rail. 

The  latter  plan  haa  novor  boon  brought  into  practical 
operation,  and  though  such  a  system  might  be  made  to 
work  o'l  a  timall  tenia  under  favourable  conditions,  it  ii 
imprnlablG  that  with  tho  very  unfavourable  conditiouH  of 
an  onlinary  ro»d  the  inrliKpenaable  complicated  electrical 
devices,  buried  in  the  road  at  intor\-al>  of  a  few  foot,  could 
be  rcliod  on  for  conotant  Bafciafactory  working.  At  any 
rate  such  a  system  would  be  very  expensive  both  an  regards 
first  cOi^t  and  maintenance 

In  all  "open"  conduit  systems  hitherto  tried  or  proposed 
the  conductor  is  buried  in  the  conduitv  and  cannot  be  got 
at  without  ripping  ojun  the  conduit  itself. 

1  a  flomo  syibtims  a  bare  rigid  conductor  is  used,  supported 
at  necefisarily  short  intervals  by  separators,  tho  current 
being  colkcted  by  means  of  a  brush  of  some  description 
draggc<l  upon  the  conductor,  and  pressed  thereon  either  by 
itt  own  weight  ur  by  means  uf  springs. 

The  disa<ivantagc&  of  such  a  system  are  these :  (1)  The 
conductors  and  Mparatom  have  to  bo  built  into  the  tube 
during  conatrucUon,  and  cannot  ufterwardei  bo  got  at  for 
tho  purpose  of  cleaning,  repairing,  or  renewing,  without 
ripping  up  the  roadway.  (2)  The  insulation  is  neceasarily 
defective,  as,  with  the  froipient  supports  required,  it  is  im- 
jioBfiible  within  the  Hmile  uf  tin  ordinary  oondutt  to  provide 
pi'opor  insulators,  and  the  small  separators  which  arc  used 
become  coated  with  damp  and  oven  with  mud,  causing  an 
imuiensc  lealcage  of  current.  (3)  The  loosely-drawn  col- 
lector fre/iucntly  leaves  the  conductor,  and  ft  ftvther 
iiocoesitatos  tho  complication  of  points  and  croeair'™  a  . 

conductor  itself. 

In  other  systems  of  open  conduit 
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I  ear  K>  u  to  b«  altnyi  in  cootxu;!  vitb  t  u  » looMly  sinptiulad  txuid  o(  thb  durular  euuuit^ki 
OMornonof  tiieae  i>oltiU.  I  moda  to  tnvel  with  «ay  grmt  <l«>r«o  of  Moaney.  ^ 

Tlu  un]«  objocUoni  ^*[Ay  to  thii  ■j^bem  u  to  that  pre- 1      A  careful  conndanlion  of  tb*  lonnfatg  dalocli   baa   M 
viowly  muntJonwl   in   rennl   to   the   conductor  and  iu  |  to  the  conrliuton  that  toensim  mi  «Molat4ly  nlabloooft- 
Lmiifwcte  IwinR  buttb  into  Ui«  coaduit,  Mid  *Uo  in  i-«gwd  to  |  doit  ayttoin  tii«  (oOowiog  eooditioiu  miuft  ba  (alJUbl ; 


(1)  AJl  ttlectrioil  fittings  must  be  bo  designed  that  they  can 
bfl  placed  in  position,  or  romoved  for  tbo  purpose  of 
roiiewat,  withnut  dislurbiii^  the  road  aur£&ca,  and  Lhoy 
miub  at  utl  times  be  enay  of  access.  (2)  To  ensure  roliAbCe 
insulation  the  aup|>ortq  should  ho  as  iEifrequeiit  as  possible, 
and,  whdra  requtsitc,  tbey  should  be  insulated  from  earth 
by  means  of  omcient  uil  insiitaton.  {3}  Ki^td  collecting 
arms  should  be  employed  iti  oi-dor  to  ensure  abeolnte  accu- 
racy of  travel,  to  prevent  any  risk  of  contact  beiti^  broken 
aud  to  dispense  with  points  and  cnwsitig?  on  the  conductor. 
(4)  No  complicated  elecu-ical  or  mwhAnical  devices  must 


¥io.  6. 


b«  introduced,  aiiaplicity  being  the  keynoM  to  moohaQtMl 
success. 

It  is  confidently  believed  that  x  consideration  of  the 
eystem  now  proposed  and  brieHy  doscribod  will  show  that 
all  tb«ae  im|>ortanb  com) itiutis  havo  been  cuTDplicd  with. 

The  osseiiLial  (eatino  of  the  invention  is  the  employment 
o(  a  flexible  conductor  sufficiently  itntill  to  iferniit  of  ila 
beine  placed  in  or  withdiuwn  from  the  conduit  through 
the  slot. 

The  conductor  being  floxible,  tho  supports  caa  be  at  long 
intervals,  and  can  therefore  be  pkced  in  side  oijenings  to 
the  conduit  it«elf.  By  this  meoim  ipace  iis  provided  for 
targe  and  elhciciit  oil  inauUton. 


eame  freedom  of  upward  movement  in  allowed  as  in  thft^ 
caee  of  the  conductor  itaulf  when  unattached. 

Simple  automatic  apparutua  is  provided  at  interrak 
maintiiin  tk  constant  atiuin  upon  the  conductor. 

The  current  is  collected  by  moans  of  a  U-shaped  collect 
in  which  the  conductor  runs  ;  the  collector  liftjug  the  con 
ductor  off  tho  ordiiiuj-y  supports  during  its  travel,  and,  in 
tho  caao  of  those  su|)iiort«  to  which  the  conductor  is  attached, 
lifting  the  support  itself. 

A  referonco  to  tho  annexed  drawings  will  explain  the 
urruiigomonU)  adopted  in  tiiia  syntem. 

Fiff.  1  is  a  cross-section  through  a  hatchway,  and  showt 
the  ordinary  form  of  curved  support  on  which  the  conductor 


Fic  a. 


Gemo^'able  covers  are  provided  to  theeo  aide  opening*  or 
hatchways,  giving  ready  iicceae  bo  the  insulators.  The 
insulators  are  mounted  in  xuch  a  manner  that  on  removing 
th«  cover  they  can  at  once  bo  lifted  out. 

The  collecting  arm  is  doai^nod  so  that  the  shunk  can  bo 
withdnwii  through  the  nlot,  and  the  collector  proper  (nr 
brush)  through  any  hnKihway. 

Under  onlinary  conditions  tho  conductor  limply  rests  on 
supporting  arms  without  being  attached  thereto.  When  it 
is  necessary  to  firmly  attach  the  eonduotor  to  its  support, 
OS,  for  instance,  on  ehatp  curvMi  abeolubo  Itexibility  is  still 
maintained,  as  the.  supports  arc  so  dcsi^ncMl  that  whilst 
rigidly  i-eeiiting  either  a  longitudinal  or  a  latoraJ  strain,  tho 


Krats,  and  tho  oil  innulator  to  which  this  support  is  uttached. 
The  conductor  is  shown  hftud  ulT  the  support  by  the  col- 
lector. DoUiils  of  the  connecting  shoo,  sbowine  the  arrange- 
ment for  detiching  it  from  the  shank,  are  given  in  Figs. 
I,  3,  and  5, 

Fig.  2  is  similar  to  Fig.  I,  but  shows  tho  arrangement  for 
two  comluctors  in  the  tube. 

Fig.  3  is  a  longitudinal  sectioo  tbrougb  the  tube,  giving 
a  front  view  of  the  curved  arm  and  a  hack  view  of  the 
collector. 

Fjge.  4  and  8  give  reepfictively  a  aide  and  front  elevation 
of  a  swivelling  arm  mounted  on  oil  insulators.  It  will  be 
observed  that  the  oonductor  is  held  by  this  ttvrivelling  arm^ 
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botti  being  lifted  by  bhe  ooll«ctor,  thua  maintaining  tb« 
flexibility  of  tbo  conductor  aa  regards  upwai'd  movement, 
while  rigidly  resisting  either  %  longitudinal  or  a  lateral 
»train. 

Fig.  a  ia  a  xectional  plan  showing  a  batchway.  Tbese 
batchniys  would  be  pkc«d  about  SOlt.  npart. 

Figs.  6  and  7  show  respectively  a  side  and  front  elevation 
of  the  tension  oi'  »uaininK  gear.  This  consists  of  a  gun- 
metal  pUte  or  yolce  mounted  on  tivo  swivelling;  arm«  and 
supported  by  oil  insulators,  and  provided  with  small  pulleys 
80  avraneed  that  the  oondoctor,  oreat-gul  cord  in  continua- 
tion of  tbe  conductor,  is  lad  to  one  side,  so  that  a  balance- 
weight  can  be  attachsd  thereto.  This  weight  serves  In  keep 
the  sag  of  the  conductor  between  its  supports  constant  in  all 
changes  of  t4tmperature. 

As  the  pulleys  arc  arranged  on  the  Ewivollirig  am,  the 
whole  apparatus  is  free  to  lift  in  a  similar  manner  to  the 
aingle  swivelling  .imi.  tbo  conductor  being  led  through  an 
flye  in  the  shaft  on  which  the  ui]|tar<itus  revolves,  tbo 
upward  or  downward  movement  of  tne  tonsion  frame  in  no 
iray  alfecUi  the  lenj^b  of  the  conductor,  and  cnnsc<|UcDt1y 
no  resistance  to  this  mnvemeut  is  caused  by  the  weight  of 
the  oount«r-bal«nco. 

This  tonsinu  gear  would  only  be  i'o<)iiirad  at  long  in- 
tervals, occurring,  Kiy,  every  quarter  of  a  mile. 


THE  EDINBURGH  EXHIBITION. 


L-IKTRODUCTOBY. 

The  telegraph,  though  extremely  convenient  to  nve 
early  news,  hardly  lendii  itself  to  graphic  description, 
thus,  while  abl«  to  record  the  actual  opening  of  the  oxbibi- 
tion  in  our  last  issue,  it  was  impossible  to  give  any  real 
idea  of  the  value  or  general  character  of  the  electrical 
exhibit*.     This,  however,  wo  can  now  do,  and  in  subso- 

auent  articles  describe  those  oxhibita  which  seem  to  us  to 
eflerre  conaideration  because  of  their  oiiginality,  com- 
p1etene>R,  or  other  reason.  First,  as  to  what  is  not  yet  in 
tbc  exhibition,  for  Edinburgh,  as  elsewhere,  boa  to  sulTcr 
from  the  procrastinating  proclivities  of  exhibitors.  When 
complete,  we  ihall  have  the  bt»l  exhibition  of  electrical 
power  diHtribution  thai  has  yet  liuon  shown.  Thera  will 
be  u  telpher  lino,  a  tram  line,  cloctricully  driven  boala,  and 
niuubim>ry  driven  by  moto's.  At  present,  steam  or  gas 
tioL-«  the  work  the  electrical  motors  are  designed  to  per- 
form. Why  exhibitors  who  have  dotcrminod  to  exhibit 
shuuld  Iw  late,  is  u  peculiarity  that  we  cannot  umlerstund. 
A  porUon  of  the  total  visitors  to  the  exhibition  must  miss 
seeing  theae  interesting  things.  A  further  portion  of 
intending  visitors  put  ofT  to  a  later  period  their  viait,  and 
in  many  cases  circumataitces  arise  to  prevent  the  visit 
altogether,  thus  the  exhibition  and  the  exhibitoi's  are  liable 
to  lose  a  certain  amount  of  patronage.  It  is  stated  that 
these  various  exhibitors  are  pushing  forward  with  ^'reat 
energy,  and  that  at  a  very  early  date  the  exhibits  will  be 
complete. 

Ine  greater  part  of  tbo  other  exbibita  will  bo  found 
in  the  machinory-hall.  Without  entering  into  detailotl 
description,  we  may  refer  here  to  a  few  exhil>its  of  great 
interest  to  electrical  nrcfaa'olo^Hts.  The  jxtetal  uulhorities 
exhibit  in  a  frame  an  article  relating  to  Indian  telegraphy, 
urintod  in  one  of  the  Asiatic  societies'  Proceaiingx  in  1639. 
This  is  an  exceedingly  early  date  even  in  telegraphic 
matten,  and  the  article  was  news  to  us.  Then,  another 
Brchn-ologic  ouriusity  is  the  old  magneto  machine,  made  for 
Prime  and  Sons  by  Mr.  Woolrich,  of  Birmingham,  in 
1841.  This  is,  we  ueliove,  the  oldcflt  machine  in  existence 
dwignod  und  actually  uecd  in  practical  work.  An  exami- 
nation of  this  machine  siid  of  the  most  modern  machines 
in  juxta|>oBiiiun  will  show  the  giant  strides  made  during 
the  bilE  century.  Mr.  ICanlcin  Kenntdy  ehuws  bis  must 
recent  uiutttr — an  alternatv-current  mutor — of  which  con- 
sideruble  tilings  are  expected.  Then  all  around  are 
dynanios.  In  the  centre  are  Kobey's  big  engines,  driving 
the  Brush  niuchiiiee  to  light  the  arc  ligbta.  Ulose  by  is 
Kuston  and  Proctor's  stand,  where  a  2S  b.p.  nominal  engine 
is  running,  similar  to  the  two  new  engines  recently  put 
down  at  TauntoiL     But  perhaps  the  best  introduction  to 


the  detailed  account  that  enn  be  given  is  a  mere  list 
exhibitors.     Theae,  in  the  machinery- ball,  are  : 


Hsr  MiuBrty'"  Portnia«ti)r-fl«oiir«l 

Hililitcti,  J.  n. 

Msnsi^r*  »f  th«  Watt  MonuRwnt. 

BA«tvrn  Toli>Ki'a|>h  Co. 

Exchd-TiM  T'i-l«era|ib  Co. 

Coiisol  l3^  leil  TVlephoDS  CnDStrtio- 

liva  and  MaiDUm&Boo  Co. 
LuaJon      sad      Sorth-WcsterD 

Runway  Col 
\'«va!ioiiT,  Sir  Wn». 
Cor |>a ration  ar  Birminehkni. 
XlulnolU     AfiliTiicttoD     Hatal 

Co.,  of  lirval  Britain. 
CUrk,  tioD. 
BUkrnojr  ft  K'lniiu. 
For.1,  G»llow«y  k  Co. 
liabcock  k  VTiWt  Co. 
Cfcnii'li  k  Hitcliie. 
Norman  ib  Una. 
PMUtino.  Nnpiw  *  Go, 
DeMrii)!!!)!!  of    llaUnood    fligli. 

St>wil  Engine,  maile  by  Kuton 

■ml  Auili-iBun.  Liniiteil. 
Hiiolivy,  S.  S. 

Inatiluti.-  of  Miiilioat  Slcotrjoity. 
Si<>t)is  Coniitn  k  Co. 
CbsilliurD  k  Son. 
EIcDtric  Dst«  k  Time  St^mii  Co. 
Fairitric\i)  Bros. 
Bailer,  Jobson  k  Oo. 
Honlcy'j  Tcli^aph  Woilu  Co, 
SiEiytnv  h  rAyuc, 
Fleming  k  Ci>. 
Davis  ii  Timmina. 
Oiover,  W.  T.,  A  Co. 
WoodhciiiM  Jc  Kairsou. 
MacJaiiatJ.     Bi|;lit     Hon.    Jno. 

II. A..  ClI. 
L&itiK,  Wlinrtau  k  Down. 
MUIor,  Will. 

(■mil  WoUm  lUllway  Co. 
Si-ott,  KoiiaUl  A. 
ratomon  k  Cooju'r, 
Pric«tinkn  BtoK. 
WofMlsixtc  Electric  Co. 
Miller,  Richard 
Snx-tt.  Krniwt,  *  Co, 
King,  brown  k  Co, 
ludistubber,  CnlU]»roha  Jl  TeJe- 

graph  Works  Co, 
Elcctriu  Coniti  ucijdq  Co.. 
Clark,  I«tiaiiir,  hliiirlina*!  k  Ca. 
Hartuell,  Wiban. 


KuiiMdj,  Raakii,  k  Oo. 
IMiWD-Swan     Uaitod     Ble 

Uxht  Co. 
Ilruili  Klof  tTisil  Bn^natring  < 
Hbnkr,  W.,  ACol 
fooir  ft  White. 
Himiliiimn  ft  Co. 
White,  Jamca. 
Ziuidani.  C.  !£. 
Goot  ft  Co. 
FAFkday  ft  Son. 
Kenham  ElMtrts  Win  k 

Mannbotariof!  Oo. 
Schiiler  ft  Budenberg. 
Paw titr' Waring  Cabloa  Oo, 
UukliUou,  G. 

Mtuiiay's  El«ctricalSj«JicaU. 
Hcriot    Walt    CoU<^    (work 

iitiuJenU]. 
Dnvu,  David. 
Koalunawlteb,     WoMn 

TtiiMia. 
Mitllor.  C.  A. 
iicliuolHrt  ft  Oo. 
King,  Mcadham  ft  Co. 
Laoombo  k  Co. 
Coondiy,  C. 
Coi-Wslker'a    Narth-Esrtein 

Qsetria  Weika, 
f  oooB,  Albort,  Statli^rt. 
BellftSituo. 
Pilkiii,  JsiQca, 
Monm*,  JoMipl),  ft  Boa. 
Davi),  John,  ft  Son. 
Klmora's  Patont  Capper  Dejx 

iuK  Co. 
Daiiu,  Thampiion  k  Co>. 
luIUi  ft  Sod. 
BoMsnilalo  Sclttag  Co. 
Candy  belt  UannTactiiring  Oa. 
BritUh  Tuudns  Co. 
BUakTnan  Air  PropsUer  ft  Taut 

Utiujf  Co. 
AndnwH.  J.  B.  H.,  A  Co. 
UaodoDsld,  John. 
Tunibull,  John,  Jan. 
CtomI^  Broa, 
Dii;k,  K»tT  ft  Oi. 
tlavtlioniB  A  Oo. 
Rustoo,  Proctor  ft  Oo. 
Oarlald.  David. 
TieUhs  ft  Piatt. 
Saxby  aud  Famxi. 


It  will  be  seen  that  many  well-known  names  are  want- 
ing, that  many  exhibit  interoHting  pieces  of  apparatus  not 
necessary  to  be  duoribed,  while  some  exhibits  can  hardly 
be  described  except  by  saying  they  are  there. 


PROVISIONAL  ORDEB. 


FORM  II.— UlfDRRTAKKRa  »BIHQ  A  OOHPAinr  OR  PRRSO 

{Coviintutl  /rom  page  3SS.) 

18.  Wlien  the  andertakera  reiiuire  to  dig  or  tink  way  trvach  for 
lajttiR  dutrn  ur  eonatmetiog  auy  new  eleotrio  linat  (otliar  than  aornas 
liitua]  iir  oilier  works  iio«r  to  whiuli  auy  Htror,  ilrain,  waWicoarac, 
Jcfcuca,  or  work  under  Llio  juriwiictlon  or  control  of  tbo  lo«l 
dutfcority.  or  any  main.  |ni>*,  «yphoo,  (-Igctrio  lino,  or  other  work 
Iwloiifciiig  to  oiiy  g«a,  «Icotiia  aiiiiply,  or  waUr  oompaoy  hm  W'H 
lawfully  |ilMrui1,  of  wlirn  any  |^  or  tratar  company  roqum  to  dig  or 
riiiU  any  trnni't'  Tor  luyiiig  ilnwn  or  (■oos trusting  a&y  new  niaini  cf 
pipe*  (otli^r  ihiD  serTico  pipes)  or  olh«r  woik*  near  lowhkh  aajliasa 
or  work*  of  iht  undortakoci  have  b«En  IswfuU)'  (jlaoud,  iho  undw. 
taken  or  auuh  ea&  ni  vfsCer  cocapsoy  (as  ibe  ctae  niAr  bo),  [a  tliu 
leotion  rolerroil  to  u  tUo  "  oporatorx,"  aliall,  uulen  oCherwiie  a|[T«ed 
batweon  the  partica  Lnlorflatou,  or  in  oaae  nl  ttiddrn  ciuer^jgcBoy.  gt*«  (O 
Ihg  local  BOthDrity,  or  to  tncb  gu,  eleottle  niwlf,  or  water eoiupsafi 
or  to  the  nndertakun  (at  the  osaa  miiy  liv)  in  tlibi  u«lion  raterm  ' 
aa  ihe  "  ownon,"  not  leai  ttian  Uiit^o  day*'  iiotice  beXois 
tiivuriiit;  lo  clij;  or  aiuk  BUcti  tivnch  aa  aTortMld,  anil  uioh  i 
ahsll  bu  aolitlt^li  by  tlioir  oltioer  to  9U|iiitintutiU  tbr  work,  aail 
opcralon  ilittll  conforui  with  such  rtaaonablo  r«^ilin:Bi«UliB  aa  nn 
Iroin  lime  to  time  be  ta»d«  by  the  avmon  or  aiich  otlicai  for  ^.rali  _^ 
fixim  lujury  eveiy  uich  tstror,  ilnvin,  wstnrroiinwL,  dsFtnoe,  pif^ 
inibuii,  uloclric  liue,  or  work,  and  Car  Bncntitig  aocsK  Uierrto,  and 
tiiiiy  aball  alio,  ifreqiitrtd  todoao  by  theowiiprv  iheroor.  repair  snj 
dama^  That  may  be  dono  ibeiolo. 

Wh«ro  the  opcritor*  find  it  nMcMuy  to  audertiiiuo,  but  not  alt«i 
tho  iKMitdou  of  uif  i<i]>«,  tleeldc  lino,  or  work,  ihoy  nhall  leni)wnrily 
iiniport  the  uinn  in  jioAitibD  during  th«  *x«cution  of  iti'ir  works.  aa<t 
botore  c^mplMian  tiroviije  a  suitable  and  proper  fonndatioa  br  tbo 
time  whore  to  under miued. 
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Where  Llw  ouentura  [Iwtnit  tlio  undarUkon)  \*y  uiy  aleotrla  Uii«, 

cruKaing,  or  lUula  to  touch  any  main*,  {ripm,  lino*,  or  wrriMui  bBtcing- 

ing  ttt  anj  gu,,  r.l«tric  supply,  or  water  cpmnany,  tha  (vmiliicting 

porlioo  of  ciich  oloctric  line  «htll  be  efreotircly  intnilatctl  in  n  moiiDor 

ft^proved  by  Uio  Board  of  Trade;  and  ihu  uodortakaraabaUDot,  (zcapc 

L-lrith  ihti  CAii»(Tnt  of  tlia  g«a,  oWtrio  aufiply.  "^  wHtor  oom^Auy,  »a  dto 

fOasa  laajr  b«,  u<t  of  thi?  Boanl  ol  Trade,  lay  th^ir  elwh-io  Iidm  so  u  ta 

<  •one  iolo  cootact  nilli  any  aaob  mtuu,  pipaa,  liuoti,  or  eervioea,  or 

•XMpl  with  the  like  Mnsent,  einploy  any  luub  uiiLina,  plpea,  linea,  or 

seniccfl  as  condiictan  fur  the  purpMCH  of  Llioir  suuply  of  eaurgy. 

Any  qiwstSoii  or  dilTurwnoc  which  may  ariic  under  this  moUod  tUall 
b«  •Ivtenuiiird  by  wbitratiou. 

If  the  opetators  aiaku  default  in  «>U)]>!yiDg  with  any  of  the  reqnirc- 
BWBta  erTHtrictioiu  of  this  section,  chcy  tliiTI  niabu  full  oompensatidn 
to  all  ownsr*  air*ct«d  thoraiiy  for  nay  low,  daiiiJiRd,  penalty,  or  fo*U 
whirh  lliay  mty  iiinir  by  rMson  thar«ol ;  ami  in  addition  ttterato  tlioy 
shall  In!  liable  to  s  penalty  not  eioixding  £10  tor  cvory  such  defaali. 
Uil  in  the  oaaoof  s  contiiiiiius  ofTduoa  loa  fiirllior  iKiualty  sot  eic^ed- 
iog  £6  lo/ every  d»y  attei  thn  lin>t  day  duriuii  wUiuh  xucli  default 
i,«ontinu«w,  provided  that  the  eperatem  uall  not  bu  subject  to  atiy  suaU 
■  penalty  if  the  oonrt  having  «ogni«aiiee«r  tke  aaio  ihill  bo  ol  opinion 
that  the  owe  was  one  ol  einer{;Gn!7,  sad  that  tho  oporators  complied 
with  the  R<^iiin.'in«iitii  and  r('>iLrii:Lions  of  thta  Motion  so  far  as  was 
RaaonaUe  undur  tim  (lirmniniAnc^,  or  that  the  default  in  (]Tie»tion 
I  due  la  tho  fact  tlist  the  oiwrstors  wcro  igDoraDt  of  the  poaition  of 
Mwer,  dnJD,  wateicoun*.  dofenca,  pipe,  electric  lino,  or  work 
~«d  thereby,  and  that  Mich  jguonnoe  vw  not  owiug  to  any  lu^li- 
I  on  the  [iktt  of  the  operaton. 

r  tbti  piirposu  of  thli  lection  the  expreuioit   "  f^  eompuiy  " 
diall  iiHU  any  bo>ly  or  penoii  Uu-'riiUyiupplyiiig  gna  ;  thu  I'xgireiuion 
"watar company  "  shall  uiuttu  siiy  bixly  ur  purxoti  UKfully  tti]ip]yin|{ 
«1<T  or  water  unver  ;  and  the  uipressi-nu  "  olmjtrii;  supply  company 
lall  luvAu  any  tiody  or  \ienoD  sup)ilyiiif{  enoigj  under  tke  pnodiAl 


wa 

shall 

Act,  but  not  under  this  oitlor. 


I  To  b(  tonliiniDd), 


LOCAL  AUTHOBITIES  AND   ELECTRIC   UGHTING. 


The  1*rei.Jden(  of  the   Etosnl  oi  Trade,  Sir  &Iicihsrl  Ilickn-Ttiorh. 

.U.r.,  on  Friday,  2iid  May,  1890.  rcoalved  a  dewtalion  from  olectnc: 

lighting    i:oiii|iftiiiitii  nijiiM^ctiriu  thn  clause  iu  tnc  nioik]  nrorUionul 

order  KiviuK  liKid  authorities  tne  power  of  s'uaiilutc  truiafor  of  pni- 

ruiui'al  crdon  undor  the  £loctHa  Liithtinfc  Acts. 

Sir  J.  PalMton.  BLP.,  in  intnxliitio^  thi>  •1<<|)iiUUoii,  uid  hcdid 

i  not  Intend   to   takn   up  rtiiich    time  in   intiM\iciCig   the   deputation. 

braiiwe  tbiiy  liiul  nniiolig  Uinm  awfll  known  siithnrlty  on  (his  ijiiiuliiirt 

in  which  ihoy  iiere  iiiterMtwl — Mr.  Flet<^her  lloultoii,  who  would  iiiit 

ihrir  ciao  befoie  Sir  Miclisel.     Ho  would  wy.  liowerer,  that  tooy 

c*nio  tliCTV  to  Uio  Itusrd  u!  Trade  becaiue  they  were  sum  of  one  itiiiiK  : 

Utst  the  lioanl  uf  Tra<.Ie  diiii-vd  to  rioiUtato.  rather  than  to  rct*ri], 

the  prognsb  of  eli'ctri>;  liKhtiDg  ;  aud  heeetM*  in  so  believing  thvy  Ivit 

that  lAera  fair  eontlderMion  the  BoardftfTVede  would  oeme  to  the 

conolutlon  Ihst  ilie  X±el  of  tliu  clause  beluf;  Inserted  in  tho  inodel 

otdiT  wouU  iiievitilily  fiilaiii  ruthw  Ibuti  piouiote  the  spread  of  this 

Iiew  iuduirtry.     ite  niit(lil  say  at  once  llist  tie  liiuI  uu  pemounl  jilluroat 

I  In  this  inntlcr.  hut  He  niu  inrliitoil  to  taVc  aGvuerftl  iutereat  in  it 

llinoe  the  £nit  rsrliameotary  Committee  of  1682,  of  whi<.-li  lie  «»«  s 

^tnember  ;  and  bo  ncollected  that  tho  >|u««tion  of  delvcatiun  vrw  oiio 

l«D  which  thiry  Mtntpd   tlioif  Tinvrs  vtry  stronaty.     Under  tlus  Clause 

60  of  the  modnl  nromional  tyiAvr  practiMlly  tho  lousl  &ulhoiitli>s 

'  wauhl  bo  ahio  to,  if  Ihey  felt  m>  dUjuweil,  sit  ii]h>ii  the  proviKioua! 

jOrdcr,  and  tliey  oould  lJrsctil^atlv  keepit,  for  the  fn-cat  intnrcsl  local 

Ivntliorillce  invsiiBblv  hod  in  gaa  roniiiuiics  would  coatidrnilily  iu' 

Iflncnw  them  in  tlin  dirKitiuii.     Induud.  in  one  or  two  case*  of  n-nich 

lie  W4Jt  aware,  cvnijiaiiios  had  Iwi-n   started  uiidec  favourable  aii«pi(VR, 

illiit  th"  gss  ooiii|i4iiy,  1>rv'otkiuj;  tho  corporation,  mansi^d  Co  throttle 

1  nen'  c«m|>arti«n  in  t^cse  plai^c^.     He  b«Iicvi'd  llist  if  l\\fy  iowrtwl 

ndftusu  in  thr  orilm  everv  Lonu  and  every  iucal  authority  in  the 

atry  would  apply  for  oxi!cr«,  u  tliey  icuuld   involve  no  raspunai- 

liility  wliaifTer,  and  they  would  ovrntually  i^i^t  the  unlurii  end  act 

appsrontly  in  thcchiwaclerof  niiiMIomeii  or  trudcm.     Thu  IsJit  Act  of 

ISbS  piovidcil  for  the  looRor  tenure  of  42  y««rf,  esjirewly  fur  llie 

benelil  of  private  euteTpriw.'H ;  but  he  connidmHl   If  the   powers  pro- 

>  poenl  by  this  trsnsfer  olanse  wem  conceiied  to  locjvl  aalhorition,  tltuy 

|ItiUUld  be  in  a  iiosition  to  roduoe  tho  lime  as  n'ritiinally  proiioiud  to  21 

jean,  bv  whieli  means  the;  would  be  rereitiug  to  tlio  IVirmer  r'un- 

litJon  of  jthLnits,  which  would  uhligu  the  companiee  to  imt  on  a  high'  r 

lyrice  for  eleutrioity  consumed  by  custoium,  aod  woula  thus  inti'O'Ic 

■ther  than  protuotc  the  succeim  of  the  culerprise.     Tlioy  di.1  not  wikL 

D  say   suythisg  derogatory    to  loosl  authoriti**,  but   lliev  wore  iiol 

'bnntaculate,  and  were  onon  adverse  In  the  iMmodiUa  develontnent  of 

tlertric  lighting,  which  would  prove  a  source  of  baDeAt  to  tneir  con- 

StiltJrnil. 

Mr.  J.  Fletelier  Monltoa,  a.C..*iwaking  as  one  wlui  had  beeu 
intimat^l^  (U'quMi)tj:d  with   whikt  hod  lien  dono  in  the  matter  uf 

[electric  ligbliuK,  and  one  who  hsd  cltiely  watched  the  whole  of  tliu 
|Voo(«i)inus  holTi  ill  1'arlia.nncnt  sjid  th>  Itosnl  of  Trsdn,  rvntsrkcd 
iiial  he  wifthed  vi'ty  shortly  to  put  txifore  Sir  Hiohael  what  stenied  to 

[kirn  to  have  been  the  views  of  PailiiniDnt  and  of  the  Board  uf  'Itwle 
'dnniw  Ibe  dei^lopineut  ot  elecliic  lighting  as  to  thii  inoxt  im|iortauE 
aiuAun  of  transfer.  t>ir  Mlchatl  woald  prolishly  irmrndidr  tin- 
Sdect OomniittL^o  of  1862.  Wore  which  the  Blt«tric  Lighting  Uill 
ouue,  and  tlio  whole  iiuoetiou  of  tlio  Uaiisfi-rring  of  proviaionsl  orJui* 
iiT  UceliMEi  woe  coDetdenn]  very  (Naiefully,  anil  he  tliought  tlint  the 
doiiiinsut  fo-ling  iu  the  eoininlttM  waa  that  if  their  rights  were 
gnuil«<l  liy  procisional  vrden  or  Unewwa,  the^  alioald  not  £c  in  the 


nature  cf  oouuessiona  in  wbioh  tnlEo  could  take  plaee  :  that  the 
power  of  supplying  tho  electric  light  in  a  district  wns  consistent  witli 
pulitic  da>y,  >nJ  w»a  not  a  matter  which  should  be  handed  from  one 
penon  to  another  withont  the  direct  control  of  rsrliamont.  I'arlla- 
aent  ^eo,  bs  believed,  Uiought  it  weulj  be  b^  no  mosos  a  right  thiug 
to  dniiv  any  wido  diBtinclion  bntwei.n  oomimmos  and  loosl  aathoritiris, 
although  it  WAS  the  opinion  that  tooal  atithoriCies  stood  ID  s  ditTar«nt 
jioeltion  with  rcgsxd  to  supplying  electriu  light  and  oleotrical  powvr 
to  the  companies.  He  remembered  it  was  most  distiiiotly  i  la  ted  by 
tho  reprewnutivH  of  the  Board  of  Trade,  and  he  oou:1d  certainty  oar 
It  oauia  before  the  whole  of  the  oonimittee,  that  luual  auLhoritios,  if 
they  oante  forward  to  ask  For  powers  to  distrilute  ulectrioity,  their 
intentions  tnnet  be  ^Ml  Ji^,  tnora  must  be  no  "  doginthc -muiger  " 
poliov,  and  he  might  also  say  it  should  be  tlicir  intention  to  iuiitie- 
iliitely  put  it  tntn  alTeet.  It  was  fell  that  tlu  real  qniMtion  wu 
whether  the  public  ought  to  have  the  electrie  light,  that  (he  quesLion 
of  sas  inton^l  with  the  local  authority  ws*  entirely  s  ditTerantmsUor, 
niia  (hot  the  public  who  hid  tho  eloctrio  light  glvou  to  ihem  should 
be  pratocteJ  Ufvu  by  the  local  authority  thsmselTas. 

The  ProeWeest  remarked  that  it  w«t  never  intended  that  the  ob 
jeotioiLS  of  the  looal  authority  to  any  eehemo  should  t>e  overruled  by 
the  BosTd  of  Trade. 

Hr.  MeitUon  «sjit  lie  did  not  for  one  inotaent  mean  to  say  tliat  tie 
viuwi  uf  the  Iw^i  suthurity  ahoitid  he  dijiroy:srde(l,  for  it  had  oiwaya 
lieeij  the  ciiitoiii  to  give  the  grcnteet  weight  to  the  wishes  of  tho  local 
authority,  hut  it  Wat  nover  intended  that  the  local  authority  should 
ucoessanly  etop  a  company  from  ttupplyin^  (lie  public  with  the  )iDu«lil 
of  tJie  ttdotrio  light  )  and,  fnrthDr,  it  was  not  inlonded  Chat  tlio  \oei\ 
BUtliority  iheuldhsve  powers  If  Ihoy  did  nut  ricsu  to  do  the  work. 

The  PraaldODt ;  Uiit  if  tho  lor^l  authority  did  nothing  under  their 
Older  in  two  yesr^.  they  could  rovoke  it. 

Hr.  MonJtoii,  proceeding,  sud  that  in  1686 another  committuu  was 
apixitittwl  by  rarliatuent  to  coneidor  the  qnsatloo  of  electriu  lighting 
ea  Uie  thiug  hid  prulicully  broken  down,  beoenso  the  Electric  Light 
>ug  Act  allowed  k>  ihort  a  period  as  81  jean  in  which  thr  company 
would  have  to  caublieh  ila  works,  get  (•oatoroers,  make  its  prollta,  and 
proviik'  for  dnptirintioti,  Tweulyono  year*  was  too  short,  sud  ihn 
Act  of  L38S  dealing  with  thia  l>iit  down  42,  wbli^h  he  thought  a  vni; 
rc4U(inab1c  nuuilier  of  years,  hut,  at  the  ftauia  time,  a  niaiiie  was  put  iu 
giriiig  poster  etatutoT/  weight,  to  the  position  of  the.  looal  authority 
Otherwue,  he  thought  tlio  Aut  of  1882  |>raotiully  ivinaiaod  uu- 
chaiigeil,  Now,  lost  year,  ho  believed  fur  the  first  tinin,  ct  the 
application  of  onn  local  authority,  a  elauae  was  put  in  thn  oivbr  giviu); 
that  local  siithority  thn  jiomir  of  tratiBfor.  Thai  wa*.  ho  iwlievt'd.  iu 
the  case  of  Swansea  electric  lighting.  Me  did  not  kuow  if  that  wa>< 
any  ohjecliou  ;  he  did  not  know  if  it  was  challenged.  Ha  only  heard 
It  •luEte  rtc«iitly,  but  the  clsuso  wa«  put  in. 

Tliv  Prealdeat :  ?uwets  have  bveB  iesortcd  in  the  litieusos  uf  local 
aiithorilK"-  Minn  189',     Swansea  wa*  a  provisional  order, 

Mr,  HonltoB  :  Licenses  have  been  the  tncans  of  only  a  very  small 
jiorliou  ol  powurs  boieg  gtantttd.  They  are  only  for  wven  y«ars.  and 
(uinuclyhe  ajiplicalilu  tur  some  expi'tluiental  attempts,  aud  they  aru 
not  suitable  'at  a  ■ubsiaiittal  pulihc  supply.  Aitmt  lew  have,  now- 
over,  Imen  ajipliud  for  by  IumI  aiitharitiua,  hut  bo  far  on  companies  arc 
conMrDvU.  I  do  not  tliiuk  they  have  hueu  much  applied  for. 

The  Freoldesit :  Onu  couipsny  Mdl  holds  a  lioooee,  and  the 
principle  af  ttaiisfnr  \tt  K\\e.  simc. 

Mr.  Uonltan:  Tlut  may  be  w.  1  have  nut  cuuiiJerod  it  But 
wiih  one  exception,  I  da  not  tememWr  suj  llceuse  of  any  iiapoitaDoe 
in  counccliou  with  companies.  The  <[iiiealion  of  this  transfer  cUiuiu 
being  ]iut  into  the  ortlen  has  Ixon  before  the  oompanies,  and  1  think 
the  uoeid  of  Trade  at  the  GOmmoncemeiil  of  the  year  rather  fsTuural 
its  riot  being  innerti^,  hut  there  has  been  a  discussion  ou  the  nubJMt 
with  thr<  ituinicipa!  anthnrities,  and  wo  understand  it  is  going  to  be 
inserted  in  all  nri}visional  orders  graniiid  to  local  authorities.  I  will 
not  deal  with  tnis  point.  I  wish  to  show  that  it  is  imlaroutmbla  and 
coutrary  to  the  gucioial  Act,  which  overrides  all  ptorisioiul  onlDrs, 
.1  nay  that  it  ia  nut  within  the  power  of  a  pioriabual  order  tbot  It 
sliould  he  allowed  to  be  transferred,  witliout  guinKto  Partianient,  trom 
a  local  authority  to  a  company,  and  1  auhmic  tnat  it  would  be  vary 
d(>trimrnlal  to  tho  interest  of  the  public  if  thii  clniux.'  was  inserted. 

The  President :  Tho  Act  alre^y  euahlei  the  Busrd  of  Trade  to 
satiction  tniiihri-n. 

Mr,  Mooltan  udii  thai  tliis  was  quite  dilFercnt  to  the  (iropoicil 
clause,  for  whrrou  one  provided  lor  the  trannfcr  of  certain  i>oitiuns 
of  tho  order,  the  other  gave  tho  rower  of  bodily  transferring  tliu  whole 
of  the  pruvi«i»]iBl  order.  Hr,  Moulton  then  read  claus>- 4,  whiuh  he 
said  phnvido'l  that  DO  proviRtonsI  order  can  authcriko  tho  supply  of 
electrioity  uiilefs  notice  has  bwn  given  of  tuch  provixionsl  onler. 
Uut  unikr  the  new  clause  it  was  dJITereot.  The  looaj  authority 
ijiiKht  give  the  iiutLce  aud  might  obtain  the  order.  The  local 
authority  would  be  uhte  to  tiausfer  the  order  to  a  company,  and 
that  provisiuaal  order  would  authorise  that  ooni[i«ny  to  distribute 
electricity  although  the  coiupaay  had  not  givvn  any  notice,  if  this 
was  to  b«  the  «sse,  a  body  u  middlemen  would  be  created,  and  they 
wciiilil  (leuSde,  not  the  Beaud  of  Trade,  not  Porhameat,  who  were  to  be 
tho  uvd^rlakeTH.  Mr.  Moultou  said  ol  course  tb«  grautfiij^  ol  a  pro- 
viHiiiusl  iitdur  to  hx-al  authorities  was  a  Btepwhiiib  I'arliament  re- 
ganlcd  with  very  great  favour,  and  the  grauliug  of  an  order  to  a 
company  was  one  which  I'arhsnieol  looked  into  very  carefully,  lie 
lulniittod  that  it  was  Intended  that  powers  for  dialribuliiig  oleetrivity 
should  not  gel  into  the  hindi  ol  any  ooropanj  without  this  notioe  to 
thn  public,  and  that  tlic  proTuiional  onlar  waa  iatandail  to  nientian 
I  tie  tie rv>iii  whn  wore  to  In  the  pcoplu  to  have  the  dirtct  supply. 

The  PrcoldeBt:  Vou  submit  that  then  shonld  be  no  right  of 
transfer  ai  all  I 

Mr.  M«b1mb  ;  Vou  oltaody  have  Uie  ri^t  to  transkr  by  pro- 
visionnl  order,  hnC  this  clansa  providea  for  the  rigibt  of  bodily  trans- 
ferring ihii  provi.iioDsl  oMsr. 

Sir  JotiB  puleotoii :  It  should  bs  given  subject  to  reatrietiaoi^ 
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Tho  PnrtdOKt:  Thtn  t.n  Toiy  coneidonbl*  rettrictionj  in  this 

Kr.  MvolMa :  Wt  do  not  wlaL  to  sat  iwkT  from  tho  BomiI  of 
^  Tnd« — v«  bam  petl  couGdoQC«  ia  tbe  no^td  of  Tni*.  but  id  a  mm 
Ulcs  this  ««  (on«i(kr  PsTlUment  should  l>a  Iba  p<>wor  with  nhoiii  IIiq 
tmna  shnnliil  )ie  made. 

Ttie  Presldflst  statful  Ihat  «o  lar  aa  the  Buunl  oT  Trotle  were  non- 
etiiieii  i'iiin)iiiiiii'9  woulO  net  a^  tiiuiili  |irot«ctiaii  ON  iMlorc,  Imt  ha  su]>' 
poiLiI  i.liui  H'tcr  afraiil  of  l()siii|[  tlic  pmlAntten  of  Parliamrut. 

Mr.  Uonltoo  uiil  tHo}'  wutill  lom  tbe  protection  of  PailiAmr.&t, 

•nd  liB  bIh>  bclicveil  in  ■  inisuuro  the;  would  loae  tho  nrotoctjon  ef 

'  tho  HouiI  of  Trulo.     Thsy  haJ  Kotrd  of  grftTO  abuxci   ly  municipal 

rOoTpowtioii*  in  other  countric^it,  t>ut  h#  hopwl   thciy  wniild  not  havo 

I  tiiflin  in  this  country.     Still  ho  oiihinilto'l  it  vru  nctyLisary  to  noniiidQi 

Uiti.     Berore  any  snob  rinlita  sr«  pnlniBtecl  to  a  publio  authcinty  witL 

libcrattty.  becavM  it  waaa  local  authurtty,  of  UDdiDg  It  onr  to  a 

private  comimiy  lie  conaidcrod  tliera  slionld  be  a  acoutiujt  of  Parlift- 

loent.     Tberefvrc  be  vutmittod  tliat  Ibe  clausio  not  only  went  k(!voiii3 

wbat  M«a  iiir>Ai)t  by  l)io  Act,  liut  it  inii>Dr>;aaiiiioj!<i  iii^-p  of  Jcalingn 

Id  oonMMiona. 

Mr.  ■•■rr  Kliiib«T.  X.P.,  Kforrin^  to  tho  fai^t  Chat  the  Pnuiidtnt 
hafl  titatsd  tliai  Iliiv  bail  Ihti  power  iif  nvoking  an  n-nlor  nflnr  tbe 
lapM  of  two  y<vn  vfhMi  nothing  vu  ilone  uuiler  smfip,  aai'l  that  in 
tlio  eaae  of  Brighton  tho  Corporation  had  had  tho  ardor  for  mtcd 
yean,  and  liaiJ  only  juat  recootly  intiiuatnl  the  lutontioii  of  iiuder- 
'  MciDic  tlio  TDtiPODnoilittM  of  the  onler.  Ue  mu  iiuitc  ttitu  that  in 
•on*  esBPa  if  tho  |mbl)r  li»d  ao  opportunity  of  miDing  to  tht  Board  of 
fTnda,  the  position  of  locval  anchoricioa  who  had  obtained  power* 
under  the  Elwtrio  LightiufC  Aol  would  be  very  diflarant. 

Till'  FTMldsDt  »aid  that  Hie  lixal  authoritiea  were  the  elected 

repn'.wuutim  of  tliu  piililiu.     He  did  not  look  upon  looal  anthoriliu 

in  iha  tatiia  lifiht  u  primtL-  Miupamoi, 

Mr.  8.  K.  W.  WlllUau  saiJ  that  Sir  Michael  would  probably 

.  remember  Ibal  lut  yvar  be  hul  t,n  intaririaK  with  hini  (Sir  Micbaul), 

I'ind  h»  [«inta]  ont  that  iii  188S  a  gn^ftt  niinibnr  of  [irovinional   ordori) 

jwu  granUd    to  roqKirntioiiii  and  also  to  private  o'>u)|iaTjie»i,  and 

^wberaaa  in  erci;  C4^  of  the  latter  tbe  orden  ntd  been  tuvolEod.  uot 

,aoe    of   tUo    orders  ol    locil    ftuthotitlw    w«ro    revoked.     Hu  (Mr. 

,  VillUnu]  poialcd  oat  tho  iuJiuUou  of  this,  and,  lu  rvply.  Sir  Miuliarl 

'■hid  that  be  looked  upcu  thitti  (Iec«l  autborili<a]lu  a  loully  UilTi^rcnt 

light  to  Hupjily  1.-0 tu pan iiM. 

The  Proaldent ;  Vou  are  carrying  my  wordi  tatbar  fui-t  hor  than  1 
inlEtidi-il.  1  dill  cuC  xay  I  would  not  ravoku  any  onlor  of  IniTil 
aiiilioriliiTi. 

Sir  Jalm  PnlAston  mnarkcd  that  the  r««I  ^itit  was,  they  were 
-  Jniroui  of  promoting  tho  sdecoe  of  elooirio  lighting,  and  did  not  with 
bo  ace  it*  profftvaa  impedod. 

Tliu  PreclM&t :    I  do  not  thiak  it  u   llie  bueiomi  of  ike  Board  ul 
Tr».l>i  III  (<iii-i'  thii  nloctrio  light  on  any  lown. 
Sir  J.  Palaatav  -.  No  ;  but  to  CkolliUto  iU 

Tli<.<  Presldeat:  Ah!  tho  two  wordi  have  very  niiicli  tliL<  umn 
lenaning  m  [litsiwQto.  If  t)iu  luvel  nttthority  vrould  nan  tbe  [loworv 
irlveu  litem  to  kcap  the  rlauUic  light  ont  of  its  town.  1  ahonld,  of 
courau,  not  allow  that 

Mr,  KbabM-  :    Then  1  hope  yon  will  hoar  anybody  wbo  could 
artfui-  tLi>  fai^In  of  t)ii-ae  mu&i. 
The  ProdOeat :  Vi-a,  i-rrtainly. 
Mr.  Umber  :  Tliun,  how  am  lb«y  togcthcral 
The  Prvaldent :  Simply  vomo  lioro. 

Mr.  Kunbor  ;  Hut  yon  nay.  nr.ttiat  yon  cannot  have  the  public  here. 
The  Fre*tdest :  1  aay  it  la  not  within  my  rixbt  [o  ioteifrre  with 
the  pnlUc,  Ucauae  they  liave  their  own  eWted  rcpreientativea. 

Mr.  MonltAa  wu  prooeodlug  to  ivfei  to  tkf  question  «f  aponding 
the  Tal-p*y<ir*'  money,  when 

Tbf  PrvBldent.  Liiti-r milling,  uid  :  Tim  qmutinn  of  obtaining  the 
inuiu'y  IK  auutlii-'r  [Kuiiit.  Thv  aiguinoat  laid  li^fore  mo  i<  that  the 
locval  aiitliority  won't  ijieiid  murr,  ihny  will  do  nolbiiig  directly  or 
indim-ily  in  cli-ulric  ligbtiiiif,  I  think  that  y on  hud  livtter  subtiiit 
to  me  in  wiitioK  your  objecliOBi  to  tbii  dauBc.  Mr.  Moiilton  ban 
Ntatcd  thero  v>ry  My,  and  1  ihould  Uko  lu  havo  them  bcforo  ute.  I 
ahonld  partienbiriT  like  to  have  j^oiir  viowa  a«  lo  tho  quealion  of  tbe 
'  famin.  It  c-uld  bo  arpied  that  it  is  one  thtuft  for  looal  atiUioritica  tu 
do  tli«  leork,  to  eaublub  norke  of  their  own  and  then  Ut  them  from 
ttiiiM  to  time,  but  it  li  another  thing  to  giveovor  tho  conoogsion  fur  21 
jwn. 

Th*  dtmitatioii  (Jien  tb&Dkod  tliu  tVceidont  of  Che  Boant  of  Trailn 
and  vitbdrrw. 
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NEW  COMPANIES  BEGISTERED. 


■tootrte  WaUUas   Comjmay.  LIinlt«d.— R«giAt«r«d  by  Aalmrnt, 

■  Morris,  Crisp,  and  Ot>,,  6,  OM  Jtwry,  K.'J,,  wit.li  a  i-ajjiUl  of  tMW.OOO 

^Ib  £10  sharea.     Object ;  to  cany  on  LiutiiiiM  a*  niiuiulauliin-ni  of  and 

letuiB  for  tlioaak,  oraotioa  and  tnaintonaooo  of  electric  iDochiinory 

.  the  Diraoton  may  think  oalonlated  to  ftirlber  I  ho  interoatc  of 

the  Oompany.    The  first  siibKriben  are : 

Shares. 

T.  W.  Maroon,  7.  Nlgbtingsle-road,  OUpton  1 

W.  OlysB,  14,  LitU«AllMny-Hti«et,aegiu)t'sl^k    1 

J,  Kayler,  26,  Banelagh  Mrraw.  Leytoadone 1 

R.  Gorilon,  Donfjlan  \  ilia,  Ntw  MaUlnti 1 

H.  Tipple,  in,  Kliuadale-road.  WaltltaiiMtOW    1 

W.  Hukerty,  6.  Gioat  Nevrjwrt-tlrwt,  W.C 1 

W.  H.  Adams,  168.  Priorn-Toad.  Dulwich    1 

Tb«N>  ibali  not  Iif  Iww  thau  ibroe  nor  more  than  eevdn  I)ir<ttor«  ;  the 
Cnt  to  be  ai>]>ointod  by  the  auheoriben  to  the  inomor»n.lura  of  aaeo- 
niMian.      gnalltlcatlau,  £600.      K<imtineratioii  t»  bo  delerminod  in 
nmnXiiMliag. 


COMPANIES'  MEETINGS. 

HOUSE-TO-HODSE  ELECTRIC  UGHT  SUPPLY  COMPANY. 
LtHlTED. 

The  iiciMnd  imlinary  getinml  iner^ling  of  th*  mofvtoton  of  iJlie 
Honaa.tO' lloitw  Slectrin  I>ig1it  Btttijity  Onflipnny,  Liimi(«d,  irae  held 
on  Monday  at  tht  Control  Elcutric  LiicbtinK  Station  (KenatnAton}, 
Richntond-road.  S.W.,  nnder  the  prcaideney  of  Mx,  Uearj  RauU 
(tn^tou. 

Tlie  S*er*tftrr  (Mr.  H.  St.  John  Winkwortb)  hari^  Mftd  the 
nolioe  oonreninf;  tbe  meeting. 

The  CliAliiDUJi  Mid:  In  aeconlLQoe  with  tbe  artielea  of  WMoietioB. 
Ibo  report  and  aucouuts  bave  Lcen  iniisd  to  cveiTy  ahareholder,  m  that 
I  Blmll  probably  lie  eoiinuliijiK  lh«  connnlenoe  of  the  ineetiDg  if  1 
laku  thetn  aa  read,  and  iiioceud  at  ouce  lo  reu>uiinend  thein  to  V9ur 
Aiioption.  The  first  obrervation  I  have  to  make  in  legwJ  to 
tbe  aocounta  is.  that  tbe  capital  expenditure  duriui;  tbe  aarly 
ttagM  of  aiir  biiniiKM  U  noeeaaarily  uut  of  propoKion  lo  the 
narning  cat>naitv  ;  for  the  roaaon  that,  in  tho  luluro  of  Ilia  uaae, 
«-«  are  oalJod  upon  to  fac«  a  prograwnve  demkiid,  and  that  the 
iiiosl  ooonomioal  form  of  sapply  in  tho  earn  of  a  eraall  demand  i* 
difTonnC  to  that  iu  tho  ease  ol  a  lajgt  one,  so  that  in  tht  first  iaet*iioe 
wo  ar*  (.Tactically  oliligcd  to  adojjt  a  capital  bana  which  is  adaptod  to 
an  niterior  rather  than  an  iinmed  lata  raven  no.  Thejneti^oation,  then* 
fore,  of  ouraooounta  is  to  be  sought  at  a  point  which  iaaomewhat 
removed.  Slid  we  must  be  content  to-day  if  we  an  in  s  poeilion  to  pre 
dioitti  with  001  lainiy  the  ooorw  of  out  prolit  In  such  a  manner  as  to 
allow  that  we  are  within  uic«aural>le  distauuo  of  a  fair  diridcnd,  with 
llio  aamuanoe  of  iiiiprorantnt  in  the  future,  Our  eiistinf;  ptaot  is 
c<[tiBl  to  the  BUpply  of  twice  as  manv  ligbla,  and  our  present  oej^Ul 
capodty  ia  oq  iial  ti>  the  aupply  of  three  tjmoi  ka  mauT  ligbta,  as  we 
have  an  ixit  existing  circuit,  nui  thianotwithatandia^tna  Met  tjiat  we 
havn  con norlnd  about  1,000  lighta  a  month.  This  lieing  the  oaw,  I 
tliink  we  aie  Juiitifii<d  i?i  congratuUtiiig  niirsnIVOT  upon  aaCiifactory 
proKTrss  uji  to  the  present,  and  1  think,  alao,  that  wo  may  look  for- 
ivard  La  a  ttuady  ptogcosi  iu  tho  fuiuie.  [t  is  at  all  limoa  dilBoalt  to 
Irropliuty,  and  uuTiU:  mule  oc  ibau  in  a  u«w  iiidiiitt7  in  whidh  tluQOO- 
■liliDtin  ai'u  without  piv.-p-iaiit,  aud  iii  wbiidi  there  ie  i^mparativalj 
little  (Mpori^oco  avaiUliIe  to  ^'tude  \\i,  but  1  oan  aay  with  soma  degree 
of  ooDbdeiicQ  that  if  the  ratu  uf  process  wbluh  bat  pt«vailod  la  ttia 
Tiaiil  in  luattilaiiKid  in  the  fuLurv,  ibii  timu  noil  year  wo  abonld  bs  In 
Ilio  luijoyniciit  ol  a  dniiaiid  which  will  ensure  ui  a  good  dividend  on 
our  capital,  and  in  two  yean  from  tO'day  mir  iimfiCa  tHouId  hoasmocli 
ae  it  would  aret  be  prudent  to  diatriboto.  Ue  coold,  of  ooutw,  haw 
wiahnd  that  our  progress  bad  been  faster  than  it  has  bcon,  but  we  find 
that  evon  in  a  rich  roMdential  diitriet  like  oura  many  cauuft  operate 
to  dcCor  our  oustom.  In  the  lirat  plaoo,  it  ii  our  mitfortuoe  t«  enarer 
instead  of  profitinic  by  the  deBcienoioi  of  other*  engaged  in  the 
same  Une  of  boiinoM.  It  is  uufortiinatolT  true  tual  allhongh 
we,  have  ourKlvcs  ucvut  h»d  a  failure  uf  th^  fight  aiaoe  ere  itartexl, 
yvt  tbe  fact  thai  some  of  the  more  proiuiu-uut  of  tbe  eitpplj  ouiiiiiaiiia* 
clMwbore  have  noloriouily  blundered  uaiuM  many  people,  even  in  oar 
district,  to  hold  oft  uuiil  lucU  time  aa  they  ean  feel  more  aamranoe  of 
eaotinuoua and  niliaUo lighting.  Then. again,  thoeiMDieof  IrutallinK 
thelijjhl  ujiuratut  agaiimt  uit  with  an  aildiid  ianv  (luting  tlie  liGs  of 
Bxiiting  gax  littinj^  ani]  dniiiiK  the  iiiioi|iire<l  tnrin  of  iihoft  liaaw  ; 
and,  iattly,  we  Tiavo  been  prrjudiiKil  by  an  entitely  gronndkaa 
Hpprebcation,  whi.:h  has  been  tottcied  byintorostcd  and  oniorupiitoiu 
peraoos,  of  tho  dangci  of  tho  eleotrio  ciirruutt  Bnt,  not  withstanding 
ttioait  obntaolcH,  vir  foul  conlidono<<  in  th«  growing  lavoiir  of  the 
electric  light  Ic  it  healthful  and  it  is  clean,  and  tbese  are 
bendlits  lor  whioh  many  can  alTord  to  pay,  and  wbleh, 
ii'hen  a  sulEeiont  demand  enables  its  to  reduce  the  eoat  of 
supply,  wc  ex[>ect  to  be  able  to  briiiK  within  llio  reach 
of  mote.  An  au  indication  of  the  onnlidonnc  which  i»  felt  by  onr 
nrigliboure  iu  our  future,  I  may  inuntion  that  arery  now  bnildug  Ia 
the  district,  so  far  a«  we  are  awaro,  ia  being  wired  for  tbe  eketcio 
light,  and  no  gaipipoa  are  Iwing  admitted  at  all.  Moreover,  in  are 
in  a  poiiition  to  supply  not  only  arc  aa  wvll  aa  inoaiuloiweBt  llghtlna, 
bill  alnn  motive  power,  atid  alroailv  among  the  business premisoawlii^ 
we  Kxve  vr  have  a  demand  for  tliis  class  of  cumom.  Wo  hope  that 
nny  iaoonveoicnce  which  yon  may  liavo  boon  at  in  uuaiing  here  lo-daj 
is  compoDMtod  tor  by  the  edvantagt!  ol  boiiig  oblo  uol  only  to  rint 
oiir  diatrict,  but  aUo  to  inspect  our  utatiuu.  1  Wliovii  that  nhatenrr 
elsn  may  u  said  abont  (is,  everyODa  ia  preporod  to  reoMpiia*  Oie 
exoollenoe  of  oar  station,  lad,  afta  all,  mechanical  affioienejie 
the  loot  of  prospsrlty  in  a  buefneea  eiich  aa  outri.  Our  dynaiaot,  wfioh 
1  liupuyou  will  .iburi-ly  see  doins  their  work  an  they  have  done  it 
fhini  the  (u^niiixriiceinent — noisoToRily  and  with  the  miDimam  of 
niperviiion  —  have  never  Deeded  ropaiio,  and.  indeed,  uo 
work  baa  Uwn  apcnt  npou  th«Di  riuoc  th«^  itartod.  And  this 
excellenee  of  our  work  and  the  unHvalM  aipenenco  of  our  engiuwr* 
hu  induced  an,  not  only  to  anticipate  ^ccom  in  the  li^lia  ol  eopply, 
but  te  look  forward  t^  orootinK  for  othort  atalions  sioillar  lo  the  one 
which  wv  hare  built  lor  onrmlvoN.  Via  believe  ihal  Uium  w)io  an 
engaged  in  overcoming  the  daily  difficuttlos  of  supply,  and  in  eou- 
■tanUpr  mcetins  tbe  varying  oonditionu  of  tlie  industry,  are  the  bat 
(jualitied  to  UDiicTtako  tW  work  of  ovu^truolion.  No  eoginoer,  what- 
ever his  theorotiaal  attainments,  and  no  conetructioo  company,  bow- 
sv«r  extensive  iU  tesouTCes,  can  compete  in  tho  knowledge  r^qninte 
to  the  inooeaifiiL  eitabliahment  of  a  central  station  with  thow  who, 
like  tiu  angioeers  ol  tbe  UouM-to-Homa  Comiiany,  bare  not  only 
planned  the  firat  and  moil  miocassfnl  atatioiu,  out  have  aondiUGw, 
tbcir  workbg  ever  ainou.  Po«w*aad  of  tlum  qnalUoatioiu^  and 
ciiooiiraged  by  Ibe  action  of  tbe  Hoard  of  IVmv  ia  aUoEtioc  ttw 
metropolitan  area,  wv  hare  farmed  provincial  oocepaniee  witb  a  view 
to  the  d0?«lo[imenl  of  electrio  lighting  gananllf,«nd  the  prvmetiaA  of 
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the  nutliod*  ud  bttamt  of  tht  Haow-to-HooM  Cou^uiv  In  wUcutAr, 
in  nchcr  citic*  »nd  towns  in  the  Unitad  Kiagdoiit.  To  lhii>  eiiil  we 
hftTc  appointed  lootl  •geiita,  w'hn  liAvo  risSibei  our  works  mid M^iiiiinui 
m  knowbdgr  of  and  »  coiillii#ui»  iu  out  sjttuiti.  ThBu;  aKt&Oi  aotiag 
Ml  hfbjtlr  of  uneli  fitovintiial  oc>m|iBii>o«,  hars  aoiight  the  p«nidMi4)D 
Al  IomI  «iitlioriti(is  in  aU  tta«  chief  Mntre«  to  apply  for  itatatory 
power™,  and  in  to  doing  h«vo  ntglecUiJ  no  opnortunity  of  brin^tiiig  Um 
merit*  of  our  ^talioo  nttilur  Itw  iiat-«inAl  obumtion  uf  ilapTitntinTiH 
from  the  local  ftclhoriiii's.  Wci  JiniM-  unci  Iwliavatluit  thn  c Kjiediiitiir* 
which  wi!  han'  iuourrBil  in  this  dirrotion  will  besr  gowl  fruit,  ami  in 
rapport  of  this  oxpvctatioQ  I  m»7  incntian  that  tn  have  alrrwl^,  in 
tewKOHm;  obt&iittil  tht  r«<|Di«it«  Mnction  of  tbo  local  atilLoiitioi, 
and  In  «lhen  vrhcrti  mch  unction  hw  V'^n  withheld,  *^  hkv*  ■'(luoii 
lo  bfllevo  th«l.  if  tlifl  local  aiithoritio*  nnd«rt«)co  llie  «nppiy  tb*m 
■rireii.  w«  »h«n  lin  imtnigtwi  mlb  the  OMolion  of  their  itallon.  and  if 
the  Incal  niitlioririr-i  no^ect  to  apply  fut  ilAtUUiiv  (Jriwer,  tfu  luvc  tli« 
kMuraBM  or  tJto  Itoanl  of  Tnde.  ttutt  in  any  ftpidia&lioii  whic.li  v-c  nuy 
mlwforaptgvuiaiMlordM'ragwntwill  be  had  to  ilio  Ijuc  llmL  wu  Ihtc 
'  Iwnrcd  MiuU«»bls nxMnMaoU  uomplied  with  tbu  rulw  ot  tb« dop&rt - 
'  moib  With  tha  growtfa  o(  tliia  branch  of  our  buMnoia  tlie  Dinsoton 
ua  of  opinion  thsL  it  wdl  bo  deiilrabU  to  niaho  amnguiitintii  for  tlxi 
wparation  of  rapnly  on  tlin  onv  luind  from  oreinMringoroonatnictian 
on  the  other,  uia  we  hnvo  alrvwlv  hw'  Mvml  platu  iindar  enniidrrii' 
tlon  to  ihia  end,  uto  which  wo  ihall  nporx  to  the  ■horvholdon  irtit^n 
tht  time  umvni.  With  thcH  few  obMrrationa  I  bog  to  mort :  "  That 
th«  r*porl  and  a«counta  be  iwelTod  Uid  ■doptad," 

Mr.  Rabort  &unmosd(ni«nikfCtng  dirvi^tor):  I  have  vorv  much 
pteaiun  iu  jii^toniliiif;  lh«  rcuflliition.  1  Kwl  that  after  ton  nrj 
•xti«ii*tiTe  ■[H-rHi  the  Cbairninn  hna  tnada  thsr*  it  ntf  litttn  elw  to 
b«  laid,  lint  I  ihnnM  1tk«  to  call  ih«  attmtion  of  the  ahinholdere  to 
ona  or  tno  points  In  the  itipoit  for  iho  purpow  ol  emphuLnlug  Ihciii. 
Tbo  fint  it  that  no  hare  only  for  a  Tcry  nhurt  tiiua  Imuo  in  puMBSinu 
«f  pMliamontary  powoM,  It  is  tdie  llmt  our  Coiui-nuy  vraa  formed 
twoynart  a^,  bnt  it  vory  Roon  hfcame  tpp4r«nt,  with  tha  rery  atrin' 
KBDt  riilw  vrhioti  tti«  Board  of  Trade  put  forth  with  rflferenec  to  orer- 
n«ad  wirea,  tCat  our  system  ma»t  he  by  iinJerj(iTjuud  !iiio»,  and 
though  we  made  sppliciitiun  lo  the  Vvairy  in  June.  18S8.  rariotit  fonnii 
.  bad  to  bo  gone  throuj^h  Lufure  warauM  nnally  x^twhst  vrerrAlly  luvi; 
'^tattli«pr«eent  i.imc--(tti  Actof  rafliamrnl.  I'raolirallj,  thcreforo. 
V»  did  not  attrl  our  >lation  till  Novembor  last,  and  I  miut  aay  that  1 
am  iuollned  to  Ukt  a  veiy  much  mor«  aanipiini  Titw  of  our  reoiat 
f>r«gi«ix  than  tlm  Cbiiruian  haa  vralnrod  to  tako.  I  fnllv  otnphasiH 
what  he  laj-H,  and  it  •tniild  bo  absurd  at  tha  beginnitijj  nf  a  42  yoaw' 
tenure  nndcran  Act  of  pLrliainent  to  judgoof  futnie  buaineu  by  the 
atart  of  only  a  feic  pawi  that  wc  haro  mauo  upon  it.  For  itiitauoe. 
flaoMAttbo  map  an  tlio  wall,  which  Indioatoa  th«  (ti^wth  of  the 
anmber  ofotir  iti^tKllatioas  from  IhebegiaainK  of  Nofombw  to  tin 
•nd  of  April.  Welt,  it  i«  fair  lo  RUp(x>M  that  what  haa  oooiUTOd  here 
will  go  on  niuDh  mori)  rapidly  u  montbt  paai  by,  and  wo  may  fairly 
any  that,  haviiiK  irrired  at  a  state  at  thtuga  by  which  w«  aati  etaiin 
that  we  have  uow  gut  a  rBreiiue  whioli  uovcn  alt  uur  workiuj;  exjieiixeii 
and  our  establiahrnciit  cbirKca,  we  hare  don*  extroinolf  well 
nlUr  practically  lix  months'  wnrh,  and  at  tlie  onttat  of  a 
Mretr  that  vnii,  last  for  42  ycAn.  The  yellow  line  on 
ttiO  map  lepranonla  the  gnuliial  ini.7rtL<i(t  of  aiir  *upply  of 
'  onrrttnt  Irotn  tuo  utatioo,  going  on  throagh  thn  d»rk  monthii  ;  and, 
'  when  ooniiufc  Iq  the  licht  monthn,  not  Mlling  away,  but  being  hub- 
tainnl  by  the  inoroawd  hflaluMt.  I  ibink  a  glance  at  tha>t  map  Hiioifi 
I  Tory  material  proffren,  and  I  feel  that  at  the  end  of  tlie  year  wo  -ibaU 
I  Aim  that  our  preneal  works  an  aoLaiilUcioiit  tucoimwiih  thDdi:iimuil, 
■ad  that,  aa  lonahadowed  in  the  reiwrt,  waaliall  have  to  Kradually, 
aa  burfaen  arieoa,  increaeo  our  uiachincrv.  Omojg  bach  to  the  forLiii- 
'tioBoftheOoropany,  I  would  pobt  out  to  the  abareholdDn  that  we 
I  ^reabeolutoly  carried  out  the  prugnimuie  whii^b  tea  originaUy  laid 
down.  Our  Goiii|«ny  was  catabliibml  fur  the  viirgxiiio  of  found- 
ing supply  titaticini.  It  was  not  citabliabod,  as  niuai  electric  oom- 
Gsnim  arc,  for  tbo  pntrhnso  of  patcnla— that  w&s  carefully  avoidid. 
We  bcund  ourselvw  U)  uo  syttcni,  and  tlio  moQej  wbioh  wo  asked  for. 
and  wliidi  Tii  mW.rit^d,  h«>i  boen  iwwt  for  the  purpose  of  founding 
■leftne  tight  atttiiMis.  \Va  firtt  founilM  thia  station  a*  a  Mitnplo  nf 
tiie  work  that  WI  ar«  able  to  do,  and  thvn  via  jirnpiircl  tho  tnniind  for 
tlie  fannding  of  nib-companlpa.  which  in  titrn  wp  hojM  wul  Iw  tub- 
■eribedfor  in  the  rarioui  dlatrlcU.  aud  which,  acain,  will  bring  oa  a 
lODnahkrabloaiDount  of  huaEucn,  no  that  on  allTiands  wo  are  able  to 

S'  that  we  have  oarried  out  the  prop«dtioii  nciih  whlcli  we  atarlod. 
■re  ia  only  one  otbor  point  1  ahould  like  to  draw  vi'iir  atttntion  to  -, 
It  haa  not  been  atladed  tO'  by  the  Chainnan,  aoii  I  da  n«t  ihinh  it 
linda  a  |dace  iu  the  report.  It  U  that  not  a  alngle  Oireetor  hu  recoired 
any  femdtiriiij;  thoontabliahutcut  of  thaCoupiaDy.  Uii  uoi  often  thai 
a  reiwrt  rtiinoahcronjaharebaldoni  in  nthirh  no  Diructori'  fnM  whatever 
apiiear,  but  it  km  felt  by  thn  Dirrcton  tJiat  until  the  huiincui  was 
thoroughly  eatabliahed  they  would  not  oall  upaa  the  Company  to 
>  Vy  tbo  mawhidt,  under  the  srticlot  of  ataociatioa,  are  due  to  them. 
That  wem*  tome  to  show  thit  tha  very  beet  intoreata  of  the  Company 
are  iu  tbn  hands  of  the  Direelon,  and,  xpoaking  m  onn  who  haa  Imiu 
enthusiastio  iu  the  direction  ol  elcctrio  <iipjily  from  thn  bvinnlng, 
and  oounected  with  Uio  earliest  electrle  etations,  many  of  whinli  nro 
TOW  working  moat  mooeufully.  anoh  as  those  at  Brighton  and  But- 
boune,  I  look  forwanl  with  a  great  deal  ofeonlidenoo  to  the  fuluni  vf 
'llw  Houae-to- House  Elettrtc  Uuht  3upi>lj'  Cviui>aay,  1  have  niuuh 
t-plaiaiire  in  aeco'^diug  the  reaolution. 

The  reaelution  waa  then  pat  to  the  meeting  and  earried  nnani- 
Mnuly. 

Kr.  J.  WbltotaeaA  propoaad  the  re-elaction  of  the  retiring  Direc> 
ton  (Mr.  firni)'  R.  ISootoii  and  Mr.  Robert  HaRitnuml). 

KTiFsvaavcondcd  tho  icaolntion, which  was unanimottaly  agreed  to. 

Tlw  aiulit«ra  (McMra.  Theobald  l3ros.  and  Uiall}  were  alKi  r«*p- 
polstad,  on  the  moKon  of  Mr.  PM*b  awondcd  by  Mr.  WtdMkoM. 

A  vote  of  thanks  wu  then  aeoordJad  to  tbo  Chainuan  and  Directora, 
and  the  prooMdiafi  tomlnatod 


CHINA  AHD  JAPAN  TELEPHONE  COMPANY,  UMITED. 

Thoti^v^nth  ordiuary  general  unftinji  af  chti  CotopaoT  waa  held 
laat  week  at  the  olfieei,  Auetinfriart.  Mr.  T.  Lloyd  nraajded.  and  In 
moving  the  adoption  uf  the  mpoil.  stalod  that  Ui«  busiuesa  of  the 
C(ini])any  was  fairly  prngnnuHne,  Thny  were  liblo  to  carry  forward  a 
Inrgn  baknr^  ottd  to  write  olT  more  for  depreciation.  The  Hongkong 
cicfiangr  was  now  iintrly  seir-mipporling. 

Vx.  B.  flrowlns  a';i:<iudtd  the  motion. 

Mr.  A.  LlttU  ^tntvJ  th»t  lu  1882  ho  Bold  the  plant  that  he  had 
purohaaed  at  Shanghai,  and  tho  goodwill,  snob  as  it  was.  for  &37  lidtjr- 
(Miid  £1  shares.  Tne  traneaotloD  was  seltled  by  telegraph,  and  he  did 
not  know  that  there  were  other  vendors  who  were  leceieing  £17.000. 
a  sum  which  he  Lvnaidered  largely  iu  eict^x  of  ttio  valuo  ot  tho  uWt 
D[  of  the  goo<lwill.  Tliey  had  now  been  oiglit  yoata  without  reoelvlug 
■  uy  tiit-idi'tid,  aud  he  suogeetcd  for  tbo  conaidoratloB  of  the  Direoton 
whether  Ihu  capital  of  the  Company  should  not  be  written  down  to  an 
amouDt  which  wotdd  repreaent  the  actoal  value  of  the  i>lant  at 
Sbangliai  and  Hongkong,  fla  would  rather  hold,  lor  hii  own  pait, 
£400  of  diriileud-paying  aliarea  tlian  his  900  ahares  on  vhiQii  ha 
ncoivod  no  diridcnd. 

Tho  Clutnnan  said  that  the  tnggmtlon  should  teooEre  erery  wa- 
aideration  fiom  ihc  Directors. 

TliR  motion  vma  thnn  t-arciod  uuiinimoiialy. 


WEST    INDIA    AND    PANAHA    TELEGBAPH   COMPANY. 
LIMITED. 

The  ordinary   general    mating    of    thii    Company    waa  hold  on 
WediicMlay  at  Wijicbevler-tionae,  OU!  Unail -street. 

Mr.  C.  W.  Xarte,  who  |iresi>lrd,  aud  that  the  rc]iort  of  tho  Diree- 
tore  caiiM'd  him  wnin  diuppaintmeat.  H«  did  not  altitdo  to  tho 
falliiu  oil'  in  the  tralQc,  nliitji  compared  iai-ourably  with  tho 
laroe^-ineioaaed  ntarns  in  tho  oorrosponding  period  of  1888, 
whiflSi  alao  ahowod  *  eonaiderable  inoroaM  npon  the  traffic  of 
the  conwponding  period  of  1887.  A  year  ago  bo  was  imdor 
tho  imprawioB  that  what  thev  had  done,  tho  larn  expoodi- 
ture  tbOT  had  gona  to,  and  tne  txperlence  they  had  guued  in 
lb*  aaaa  n  wbieb  thdr  oaUea  la-y.  would  have  kept  down  the  outlay 
apnt  WD^ra  to  eaUai.  Bat  Ibu  espeudilure  Iu  tho  half-year  under 
review  nad  rather  exceeded  the  average  aiaouot  under  thi*  head. 
Dp  to  DaNmber  laat  they  had  had  onlp  four  InterrnptionB  to  their 
cahloe,  bnl  during  that  mouth  thuy  had  experlenood  six,  a  fact  nhiah 
ihoived  bow  Impoaalble  It  would  liavo  l>eca  to  do  away  with  one  of 
their  two  ihlfMi,  a  policy  advucatcd  at  ijrarioui  liioetiiigi  by  soma  of 
the  nhareholilen,  Owinc  to  llinir  haling  put  down  T7  mifee  of  now 
calle,  couaetiucnt  u|>ou  rcpeiri,  which  tlioy  hwl  oharg-ji  to  revenue^ 
the  Diieclota  bad  added  nothiiiB  to  the  toaoivo  lund,  which  now 
itood  at  what  they  oalcniatcd  it  would  do  IkA  year.  The 
eoloniea  of  Barhadtia  and  Domnrara,  which  wen  sereed  w!th  single 
caMoa  (itity,  bad  made  overtiirna  to  them  for  dnplicatino  their  lin », 
which  the  iioard  aaid  they  wouhl  be  prepand  to  do  if  the  reatwotiro 
GovotRmouts  of  those  eoloiiiefl  would  asauni  the  Company  ol  reoeivicig 
their  saijaidics  for  aporio<l  of  10  years.  After  conaidorablo  oogotia- 
tioni,  hci  bcliovvHl  that  (bin  propoMi  hail  ticen  virtually  ^pued  to,  aud 
they  wcrs  now  awaiting  the  text  of  the  Acta  whieh  had  been  iiaiuud 
by  the  colonial  Legislatnrea  before  praeeediug  with  tho  at^vr  wotiL  As 
he  himself  on  a  pieeions  oooaaloQ  had  waifaed  them,  tburc  was  a 
danger  loomlo^  before  them  in  Uie  riiape  ol  the  French  telntcraph 
Lntoiesta  Iu  the  Weat  tndlaa.  It  would  b«  reRHmborod  that 
two  roan  ago  a  Freaofa  csmpsay  had  laid  a  cable  to  Veneioela.  They 
would  liavu  welooiiml  tbut  Frvoeh  company,  or  any  othar  compaiiv*. 
to  thoao  waten.  provideil  it  did  not  encroach  apoa  their  field 
of  operatinnji,  which  wan  uuc  suOi^-ient  to  Nup|iott  one,  much  leas  two, 
oablea.  Tlie  French  cunnipaiiy  unw  pmpciaod  to  lay  another  oablo  be- 
tween the  two  Prenob  oolouin  ]l!artiiiiiiitir  and  Ovidelonpe,  which 
had  hitherto  bcoD  tnbndiainr  this  Compnuy  to  the  extout  of  £2,000 
each  per  annum.  Tho  subsidy  of  tltc  latter  had  etill  wreral  ye»nt  to 
run  ;  that  ot  tho  former  having  ex^rod  at  tbo  end  of  tvit  vear.  On 
tfau  information  rwaching  tho  ftira  ol  the  Kraneh  Colonial  MiiiiHter 
he  immwtiataly  aantont  Instraotiona  onlorinjt  tbo  CouooU  Ueueral 
of  the  iaiand  to  resoaemble  and  reoonaidar  their  vote,  aa  ho 
had  ontared  luto  a  oontraot  sllpulatiag  that  the  Martinique  auli- 
■idyBhonldKO  to  Ibe  Pianeh  outer|«iaD  from  the  begitwiug  of  tlie 
year,  and  the  oounuil  lumodiately  raroked  the  promise  of  the  suhiidy 
^von  to  this  Company.  Having  iBforined  tho  moating  of  bla  inlMi- 
tion  at  the  rei)ue<kt  of  his  coUeagnoa  and  tho  throo  managing  direeton 
of  the  otbur  euuijiauica,  who  had  hithorto  repromatod  them  at  the 
intoTDAtliiual  tele^pb  coufereucea,  to  be  pnatut  at  Che  lorthooroing 
coDvoutloo  al  Paris  in  the  iuterosia  of  tha  Comnanv,  ho  concluded  by 
moWng  thi;  adoption  of  tha  report,  and  the  dmionda  rccommendwl 
tlierriuun  ihi'  l!nit  and  lecoud  nrefereuoe  aharea. 

Mr.  WlUlam  Pord  aeeonncd  the  notion,  whleh  wa>  eafried 
unanimouiay,  aud  the  retiHag  DdeeeoR  and  Auditor  w«r*  aftar- 
wanbi  n-iloctod. 


BRAZIUAN  SUBMARINE   TELEGBAPH   COMPANY. 
UMITED. 

Titu  thirty-lhitd  ordinary  general  meeting  uf  tlua  Company  wu 
held  on  Wedn#a<,Uy  at  the  olEoat,  Wlnchealer-houaa,  Old  moad- 
streot. 

VIsooant  HoBOk.  wlio  nretidad.  slated  that  during  the  half-year 
Ibey  lia>!  paid  a  gouil  diriilond,  they  had  larmfly  incrmaed  the  reaeres 
fund,  atiil  they  had  [«id  off  a  largo  portioa  or  «io  fltat  (ane  of  debem- 
tur«e.  AarFganloil  tbn  current  ycwr.  thrir  iooome  bad  so  lar  been 
aluioet  tbetamr  a«  that  for  the  '.■orreeponding  period  of  last  year. 
When  thejr  oooc&Mion  oxpired  they  mloht  b*  ezpoaad  to  competiaon. 
but  they  ooubl  not  prevant  tbs  mtiRM  Oonnmsal,  or  aav 
«ise,  from  aurting  nsw  oompaUng  Has.    AU.that  tM.D> 


endd  io  wu  to  eiaidM  the  jtrmtsri  onrcrrUlon  la  Metog  thit  vh«a 
tb*  tlias  urivti  they  mwht  be  in  '.hi>  but  possiUe  poaition  lor  taMt- 
ing  kSf  oompctition  which  might  mtite.  He  conclii'd«d  bymoving  tli« 
■Option  of  thd  report. 

MT,  yndTleh  Ytnil*  moandvd  t)i«  iDotUm. 

A  sh-jrt  ducuwion  lollowti],  ■ml.  in  ■nnrrT  to  igiieitioM.  the 
QulrBittB  sud  he  thought  the  iliYidani)  ther  \»A  Kitlicrtu  pftlil  waa 
not  oue  of  which  the  shnreholtlrDi  ontl  fijtly  ooianlun,  muI  Lku 
Dlreoton  wi>hi»d  to  ratuu  in  their  cvrti  h»nd>  tli<  rigiit  to  inoreaju 
Um  raieTTt  fiind  to  ■nv  [otut  whidi  tlioy  considered  Dfteoiur^.  TImv 
mighthfcTe  tor«new«itn(T6ftheircablM,uii(  the rworvflfiind might  alsu 
tMCOine  tery  tuehil  beruftar  Tar  eiitulislng  ths  divJdDindit  anil  in  oon- 
BMtion  with  (he  tutyocl  of  coaipMftton.  The  Afriotti  Pirnot  Com- 
ptnr,  in  which  thej  held  ad  inUrarC  a(  £76,000.  hail  broii^tot  tmlTlc 
oo  IhelT  liDO  ia  the  put  h&ir-year  tmouutlni;  to  £7,513.  Tddjt  woold 
oouldu  th*  aamMtMn  whtlhar  Ikf^r  purchwM  of  Lheir  doMaturt* 
Muld  bt  bimI*  tn  th«  opts  uurkot. 

Mr.  Thanaa  FnUar,  tb«  managing  director,  in  aniwer  to  ■  i^xih- 
tion,  iUted  that  tha  moiiojmly  thov  i-njoyad  uoder  lUtir  Brazilian 
oouoMdoD  Mould  «ipire  in  Aiiguat.  1392,  biitthay  had  the  (iowbt  to 
lay  cahlM  aa  long  aa  the j  liked.  The  PortiiicunH  coimattoa  would 
eipira  iu  JaDuary,  IddS. 

Tlie  luotiuu  wan  uuaniuioualy  ailapUil. 


SUBHABINE  CABLES  TBUST. 

Tin  nlnfttseuth  onllnair  amiiial  EiiHtiuic  of  the  oertilloata-liolilfn  in 
thia  Tmat  waa  belli  on  WMlnuday  at  Wiuohaator •house.  Old  Urond- 
■tnat,  Sir  John  Pciulcr  iirtnidiiiK' 

TheOh&lniuui  uid  tlmt  ths  accouut*  which  the  Dinoton  laid 
btfort  thom  ^-ompnred  rery  iBrtmrahly  with  tlioM  which  Wi>p»  mili- 
mittxt  at  th»  lilt  mectinR.  The  rorcnnB  bad  aaounwl  to  £21.094. 
agaiiiot  £19,113  in  the  pravioiu  yuar.  Thn  ei[uia»H  iiul  beea  £1.214, 
M  againit  £1.385.  They  wno  thnrvrorn  nonie  £4,000  bettor  off  Chan 
th«y  were  at  the  wme  time  lait  year.  An  etaceil  in  the  rcjiorl,  the 
csitiflcato-holdors  had  roooiTcil  int<n»t  at  the  nU  of  63  pot  oent.  thvi 
yMr,  oomparod  nith  51  p«i  cent,  lut  year.  Thoy  ho|ied  to  eontiiiuo 
at  the  same  or  at  a  hiii(li«r  rate  until  tner  b*<l  liquidated  the  foupoii 
whioh  WW  now  in  artear.  They  woiihl  thrn  revBrt  to  tha  regular 
intentt  of  6  Mr  oent.,  whi(>h,  und^r  thflr  uiiat  tloo<l,  waiiriimiilBtivo. 
Ht  eoni>ludeil  by  moving  [h«  ado;<lion  of  the  report. 

The  KftTQUl*  or  Tw«iwl4lMl«  Mcoiided  the  motion,    which  waa 
oarried. 


PROVISIONAL  PATENTS.  1890. 

Arnir.  38. 

6476.  ImproToaioabi  In  •lootrloftl  l»n«rlaa.  tl<'iiry  Thoinaa 
EUgci  and  KiL'liard  i'hiUp  Mtlliiiru.  433.  SLran-l,  London. 

6490.  BlMitrUw]  elookvorfc  for  paadnlaia  time  ploce*.  Kintl 
Schwwizer,  28.  South  ana  ptou 'bo  ildinge,  Lonilon.  (Coin|dete 
(pedtlcation.) 

6493.  Iaii>ravoni»ata  la  «l««trlo  rallwAjra.  Mark  W>ml'ty  Dnney, 
46.  .So(iilEaiiipt'>n-bmlilini(i,  Loudon.  (Data  applied  tor  tindoT 
PaMnta  Act,  1883,  Stfiiloii  IDS.  2nd  Novotnbeir,  1&S9,  bring 
date  of  appIicatLou  iu  United  Statca.)   (Coiu|dcjtu  »i>U(.-ilicatioii. ) 

6498.  MMbod  or  olMtrlo  nfrlsoratloa.  Mark  Wealer  Dewoy,  46, 
SoulhampCoD-huiMinp,  Inii  Ion.  (U»te  applied  for  undtr 
Pat<iita  Act,  1883.  &n:lii.ii  103.  16th  Nor«mb«r,  1889,  beiioti 
d4t'  of  ap{>ti<!8tioi)in  Uuiteil.'ttAt'u.)    {OmpIotaspMifloation. ) 

61B5.  Improvomeiita  la  rlni*!  telogrAptas.    Alcxuder  HeMtU 

Clarli,  63,  CliBi>iMi(y-Unr,  Iioodon.     (Sigmand  Sehnckorl  end 

Co,,  through  VVirrh  «■!  ("o,,  Hermany,) 
Ai'iiiL  29. 
65S4.  Ab  tnaproTOd  pr»ooM  (or  aMorliic  tlw  boll«r  adlMaioD  of 

B«it«l»  wtwa  ol«etri«»Uy  d«v«alt«4  «r  oo*Ud.     William 

IlyUiid,  19.  UirU  itfMt,  SlifUiLll. 

6669.  ImpcoT«moata    in     ttleotiloal    neasorlnc    tnatroiiM&eo. 

Utiiry  llarrie  Ijakc,  46.  Southamcton-ljuildiii^i.  Likndon. 
(K.iwiird  Wi.-«ton,  Umtiil  Sut.w.)  (C<>inpl*Io  5j">oilioiiti(.n  ) 
6681.  An  Improved  eaethed  of  rcpftlrloc  Ut«  carboa  fllamoata 
of  taoandoaoetioe  olo«trte  iMapa.  Il'ury  [l>rri>  Lak«,  46, 
South.tnititon-tiiiiUtinOTi  Middlexoc.  (Li  S:)r?i..'t<-  L'liioan- 
de*.*'iCF- Elooitiiiue,  FrauI^e,)  (Cotiiploti!  s[»!ci1iL'4[ii)a.) 
ArKiL  30. 

6623^  InproTotnonta  la  nrltobM  for  ooatrolUas  olootrlo 
enrroBta  for  lunpo  jutd  oth«r  pnriioaea.  ,to«rp|i  Warden 
anil  flrnrg'  Smith,  66,  OranTillp'-iilmet.  liifminghiiiii, 

6632.  ImprovAiaoota  la  or  r«l»tlit|[  to  olootrle  Iffnltlnc  ap- 
pAratue  for  (aa  and  ■«i«'i»»-  onjtUM*.  HoWit  Mi'natd,  323, 
Higli  lli'lliiirii,  London. 

6667.  An  el*c«rl«  motor.  Alph<m*o  Frager,  28,  Southampton- 
building*,  London. 

MatL 

6736.  Aa  elootrtcal  tlmopleoo  oonaUnad  wlUi  laataUatlana  tar 
iim  dtetrlbutloa  of  olc«trloal  energy  for  tlRhtlim  and 
otlior  purpooeo.  iVwdiwii  vi>u  H<iruut>AlUiuisjk,  ^,  South- 
am  ptoK-baildiagi,  London. 

May  2. 

6793.  CoBaOLnod  •looiromamoUo  ooupUai  «utd  broJio  apparatiu. 
Si'viiK'n*  Brollient  nod  Co,,  Lmiiirl,  'iS,  >Southa:iipton-buiM- 
iiiK*.  [xtdduii.      [Firm  of  Siciiii-iii  and  llaliki',  Uurmany, ) 

6601.  XnproroBonta  la  apparalna  for  lo«lla«  loakafo  aad  la- 
■vlMloa  of  oloetrloid  eoadoetora.  Arllinr  llrooJey  Uoliuon, 
6,  Lord  6tt<tit,  LivdrpxL 


6796l  trngnmrnnu    la    Moovdarr     or    alaetrtoal    atoimt* 

bUiarlMfc    Iluury  Elnnin.U,  47,  Iiincoln'siao-fietda,  London. 
6611.  naprommoBta  in  tolepbono^     William  Tog«]  and  G»rj  C. 

CalkiuH.    4S.    SouitlLaniptoahaiMiB^     London.       (Oeaiplela 

ipvuilkallLj^i.) 

M\v3. 
6841.  ImproTomenta   la  uid  eoaaootod  wicb    oloetrloal    fBa* 

boaos,  awltcb    boxeo.  and    almUar    •leetrieal    Bttlar*. 

CartinKtoti  RiddcU   CdhIoii  Smythe   sr.d    Krncil    I'ayne,    140, 

Ilktli-Btt«i:t,  Glasgow. 
6966.  n*«tHe«J    apparataa    for    nntomaUoaUy  aUpplnc   tto 

aotioa  of  pntopo  wbon  trrorolAriUoa  of  worklag  ooovr  or 

t&r    fleins    Indloatloaa    therool      Krnxl    Hartmann,    28, 

SoiilhniiipU.il -LuilJuiwH,  LuUlIoii. 
6873.  Aa  improvod  oloome  aOara  dovlea  for  nloolca.     Robert 

Ikhmil^,  161,  iJtruid,   London 
6693,  Aa  tmprovod  (aJmLnle  olomont  wltb  oonatonc   onrroat, 

appUioaUo  oapMHalty  for  prodnolBf  ineaadeaMat  llsbt- 

Jului  Van  Der  Poppenburg,  142.  Fleet-ttreet,  London.      (Com- 

pWta  Rpeoilicatiou. ) 


SPECIFICATIONS  PUBLISHED 

1889. 
8692,  Tolepbonlo  awltofaoa,  *o.      Kingshuij   (WNteni 

Ci-itDpiniy),     ftl. 
92S4.  TolepboBo  elrooUa.     Biirbank.     Sd, 
10801,  Elootno  lampa.     PinpRr.    8<1, 

1B90. 
3787.  EUotrto  raUwaTS.     Lihbey.    Bd. 


Elect  no 


CITY    NOTES. 


Dlreot  Bpaalah  Toloc^b  Oompaaj.— Th»  tnHI«  reeeipti  for 

April  nun'  £2,089,  aRaiint  £1,867. 

VonoaneU  TeUpbinio  and  Eloetrleal  ApptlAaoo*  Compaay^ 
LlmiMd.— The  tett«n  of  allotment  in  this  oompaay  haro  bom 
podti^d. 

KftOMn  Tolograpb  Compaar,— The  traf&a  rjcoirts  for  April  mtn 
£56,C42,  aa  againit  £61,il62  for  the  unie  period  or  1880,  or  an  in- 
(T^aj*  nt£3.&90. 

Xaatora  Kxtoatloa  ToloBrapb  Compaar.  — The  roeeipta  for  April 
awonnuU  to  £40,696,  a«  a^alDdt  £42.709  in  the  cortMponding  panod, 
nhnwiug  a  iloL-rcaiB  of  £2,013. 

Cnba  Sobiaarlao  Telosrapfa  Compaay.~The  emtiniated  racoipta 
fni  .\piil  wen:  £3,&00,  auaiuil  £i1.060.  The  roMipta  for  January, 
eatittmUd  ■!  £3.150,  rpaltiod  £3.176. 

Woat  India  aad  Paaaaia  Compaar.— Tho  oetimaUd  roooipta  for 
Dio  iiairmtFiith  eiide>I  April  30Lli  in  £3,699,  as  oampatwl  iridi 
£3,402.     Ttia  January  rBiL«i)jlH.  citiuiaTed  at  £6,461.  realiaed  £6,667. 

aroftt  iTortlwm  Toiograpb  Company. ^Tbit  Company')  romiuta 
for  Aptil  were  £21,600,  making  from  laauary  lata  total  of  £91.800, 
ivj;aiii«t  £S4,0O0  and  £65.300  for  the  ourroapondlai;  mootha  of  188ft 

and  i&sa. 

WoMera  aad  BraiUlaa  TcloKrapb  Gompaoy,  LImltod. — ^The 

report  of  this  Company  for  the  lialf-yi-ai  e iiJ«d  Docctnbor  31  atotoa 
that  tbo  total  wiubga  ivurc  £86,403.  ai^aiust  £112.250,  and  tibo 
working  oxMBaea  £40,3G1,  ai^aitut  £31.220.  Tl<v  Directors  reoom- 
nit'n'l  a  dividend  of  6i.  p«r  tharo,  tax  tr*t,  en  the  ordinary  aharot  for 
the  half-year,  making  wtih  the  diridond  paid  in  Koveraber  4  per  oent. 
lor  the  year,  leavinu  £3,248  to  be  carried  foiwanl.  In  the  oiae  of 
alian-s  which  liavu  Iweii  diridod  into  proforrod  Bud  deferred,  li.  6d. 
jHii  ^liitre  ul  tlia  diridund  now   rt^DomiiKinded  will  ba  naralile  to  tbe 

tirefurrod  nbaruholden  and  4a.  fid.  per  .ihare  to  the  deferred  ahare- 
loldtra. 

Woat  Coaot  of  Amoriea  Toloitrapli  Compaar,  Uiaitod. — Tlie 

rT]>ort  for  thv  year  vudtuu  Dcccmlioi  31  ntatiM  that  tti«  aota  income 
was  £84,4S7,  agaiusi  £66,714.  Adding  £480  lironght  forward,  aad 
alter  deducting  the  debenturo  intereat  and  ail  other  chargea,  and  tbe 
two  dlvldeiidi  ofSa.  aai'.li  paid  in  July,  1889,  and  ,laiiLiary,  1890,  re> 
xjiertively.  Ihnre  icniaint  £30,517.  Onl  of  Ihia  th*  DirKtora  have 
trnnnfdircd  £26,000  to  (ho  reoerro  fniid,  bringing  il  up  to  £64,000, 
and  they  rccomioenil  the  diatribiitioa  of  2).  per  aMni  u  bonua,  pav- 
able  on  May  21,  and  tbe  writing  olf  ol  £2.000  from  the  value  ol  the 
tepainng  *t«aniat  "  RetriMfor,"  thereby  re-liMtng  her  raluatioa  in  tho 
booka  lA  £16,000,  Uaving  £617  to  hit  cnrnod  forwanl,  Tho  trtffio 
rfroeipta  of  the  Company  for  April  ntitounleil  to  £5,276. 
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NOTES. 


Franoe.— Tbo  town  of  Stjtii  hu  BLrnoged  with  MM. 
MicOR,  Dumoiib  et  Nibello,  oE  Paris,  for  tb«  lighting  of  the 
town  with  electricity. 

Konicsborg-, — An  electric  central  etatioD  is  t«  be 
erected  at  Jvonigaberg,  for  which  piirp««  »  riM  of  IJ 
million  markfl  i»  to  be  given. 

DiTideuds.— About  X1,000,000  u  invested  in  electric 
light  eompanioe  in  Masaaohtisetts.  The  total  amount  of 
dividends  |«i<J  during  the  past  year  was  £34,000,  or  3J  per 
cent,  on  the  toUd  capikil. 

Swan  and  BdlBOn.  — We  BOa  it  itnnouncfid  that  the 
kwauit  between  tbo  Svran  Company  and  the  German 
EdiMn  Oomintiy  has  been  awarded  in  favour  of  the  fonner 
before  tbe  Germnn  courts. 

Unit  of  Sfllf'Ittd  notion. —The  N.Y.  Electrical  Raifio 
BayE  with  reference  to  the  wnit  o(  wlf-induction  :  call  it 
"Henry."  If  every  Americaa  electricioQ  wcepla,  foreign 
•IsctricuuM  will  join  them  and  the  conference  of  1892  will 
iBlify  tbe  choice. 

Snndorland. — At  the  last  meeting  of  the  Stindorland 
County  Council,  the  town  clork  reported  that  he  had 
toccivod  on  intiin.ition  that  it  won  not  proposed  to  proceed 
further  with  the  order  applied  for  by  the  Elocbric  Lighting 
Company  of  Sunderland. 

Bal«  of  Plant.— A  sale  of  electrical  plant  will  tflke 
place  at  Bradfotd,  on  June  3rd  and  4th,  consisting  of  the 
dynamos,  mfkchinery,  and  tools  of  the  S'chmidt-Douglnn 
Eteotric  VVorke,  Atbioii-eonrt,  Brudiord.  Kurbher  partioujara 
will  be  found  in  the  advertisenient  ' 

Sastem  Cables, —The  Kaotcrn  Extenaton,  Australasia, 
and  Cbini  Telegriph  Company  announce  that  the  laying 
of  their  new  Sydnuy-\«Uon  cable  has  been  BuccessfuUy 
listed,  thuK  duplicating  tbe  cable  communiatbion 
WMD  Austmliu  and  New  Zealand. 

Farahnm.— The  Farcbam  Local  Uoard  have  passed  » 
resolution  to  dispense  with  the  gas  on  and  after  September 
Ut  next,  and  to  accept  the  oHer  of  the  Farebam  Electric 
Lifting  Company  for  lighting;  tbe  town  by  electricity  for 
Ibree  years,  at  a  coot  of  XfiOO  a  year. 

BftTaria. — The    Hrst   central  alternate  -  cun-ent  trane- 
lonuei'  Eystem   in  Bav»ri!i   was  ujieiied  at  Keicbonliall  on 
26.     It  hiu  been  erected  by  the  Allgemeinu  E1ek- 
tate  Oesotlschaft  from  tbeir  bi'ancb  at  Munich.     The 
railway  stution  is  to  obtain  ita  light  from  this  stitioR. 

Blanohester.— At  the  last  meeting  of  the  Maiichonter 
City  Counci],  on  tbe  motion  of  Sir  John  Harwood,  the  Oas 
Committee  were  antborieed  finally  to  doterniinu  the  areii  of 
KQpply  to  be  laid  down  in  the  provisional  order  being 
appliwi  for  to  provide  for  electric  lighting. 

The  Kl«otrlo  JAgbt  at  Sofia.— The  Foreign  OfBce 
have  isMied  the  following  notice :  "  It  is  intend«<I  to  tight 
Uio  town  of  Sofia,  Itu1gari;i,  with  electricity,  using  the 
water  of  the  Boycna  aa  the  orisin  of  force.  The  cost  of 
fnttiol  eatabliabment  in  estimated  nt  X20,000  to  £34,000. 
Tenders  will  be  invited  in  August." 

A  Snlphnrio  Ethar  Motor, — M.  de  Siuinj,  aOonican 
doctor,  has,  it  is  as§orteJ,  constructed  a  motive  apparatus 
or  pro|>eller  of  20  h,p.,  which  ts  worked  by  sulphuric  ether, 
a  result  which  the  doctor  anticipates  will  realise  a  saving 
of  63  per  cent,  of  the  combiutiblo  material  at  present  em- 
ployed for  setting  machinery  in  motion. 


Hesioo.— TbO  Department  of  Public  Works  haa  autho- 
rined  Mr.  Auguatin  Arriaga  to  build  a  standard-gauge  rail* 
way,  »iih  telegraph  and  telephone  tines,  from  Villa  a 
Vifsca,  in  the  state  of  Coahuila,  crosaing  the  Intematioiial 
Railway,  and  terminating  at  Villa  do  San  Pedro,  with  jMWer 
to  extend  tbe  line  to  a  connection  with  the  Mexican  Central 
Kailwny. 

Adelaide  Royal  AKricultaral  Society. — We  are 

informed  that  Messrs.  lUtisomas,  Sims,  and  JeS'eries,  Ltd., 
of  the  Orwell  Works,  Ipswich,  ha\-e  been  awarded  the  llrst 
prize  for  tbolr  portable  itcam  engines,  exhibited  at  this 
year's  show  of  the  above  Bociety.  The  report  mentions, 
in  a  jdition,  that  tbe  engine  to  which  tbe  award  was  made 
WHS  very  much  itdinirod  for  its  constnicUon  and  smoothness 
of  working. 

Birkenhead. — Alderman  Willmer,  at  the  last  mooting 
of  the  Birkenhead  Town  Coancll,  maintained  it  was  to  the 
interest  of  the  public  that  the  Corpomtion  should  make 
themselves  complete  masteis  of  the  situation,  so  that  they 
could  dictate  Lerma  upon  which  electric  light  should  be 
introduced  into  tbe  borouj^h.  He  moved  that,  notwith- 
standing tbe  numci'ous  alterations  mode  by  the  Board  of 
Trade,  it  was  desirable  that  the  order  should  be  proeeedad 
with.     Tlii«  was  carried, 

Bridlinston  Quar- — The  purisk  church  of  Bridlington 
(All  Saints),  in  t^e  Norman  and  Decorated  style,  ie  prettily 
situated  ;  its  chancel  has  a  modem  reredos  of  Ancoster 
stone,  and  the  windows  are  of  stained  glass.  In  tbe  gallery 
Iwneath  tbe  tower  is  an  organ,  which  cost  £1,500,  connected 
by  clcctriG-|>iicumatic  action  with  a  keyboard  in  the  chancel, 
and  it»  uiae  is  buautitiod  with  silvered  tin  pip&t  and  eiegont 
tracery.  The  church  is  lighted  by  electricity,  conveyed 
through  wires  from  Thorpe  Uall,  the  residence  of  A.  W.  M. 
Bosville,  Es<{.,  who  at  his  own  cost  fitted  this  up. 

An  Impoator. — Our  readers  will  do  well  to  take  notice 
of  a  fraud  which  has  been  carried  out  on  Messrs.  Woodhouse 
and  liawson.  About  a  fortnight  ago  a  number  of  electrical 
articles,  belU,  switches,  etc.,  wars  obtained  by  a  man  of 
about  27,  height  5ft.  din.,  fair  complexion  and  moustache, 
cast  in  one  eye,  and  shabby  ap(>earance.  An  order  was 
presented  purporting  to  bo  from  Mr.  Honeywell,  of  Sur- 
biton,  and  paid  for  by  a  cheque  on  the  Ijoudon  and  County 
Bunk,  Watford,  which  has  been  retiu'ned  marked  "  no 
accouat."  The  list  of  aiticles  taken  is  given  in  our  advertise- 
ment columns. 

Contlnnoas-Cnrrent  TransformerB. — Gur  readers 
will  be  iutvrustod  to  loitrn  that  the  first  coabiiiuou»«iuTeut 
transformer  that  has  been  installed  for  public  supply  has 
lieen  erected  in  connection  with  the  Chelsea  Electrie 
Station.  The  transformer  is  imi  Mr.  Frank  King's 
principle,  and  was  immediately  of  use.  The  engines  at  the 
Court  Theatre  broken  down  and  tbe  Chelsoa  Company 
were  applied  for  to  supply  current  for  the  theatre  from 
the  mains,  and  owing  to  the  use  of  the  continuous  current 
transformer  the  current  was  enabled  to  be  laid  on  almost 
at  a  moment's  notice. 

Kinff'a  CoUesa.  London.— Through  thu  rauniScence 
of  Lady  Siemeus,  an  electrical  engineering  laboratory  is 
bang  equipped  at  the  above  coUeKO,  which  will  be  known 
a«  tbe  "  WiUiom  Siemens  Laboratory,"  The  laboratory 
will  be  thoroughly  up  to  date,  and  through  tbe  loudness  of 
Messre.  Davey,  Poxman,  and  Co.,  of  Colchester,  the  council 
have  been  enabled  to  equip  a  fine  boiler  and  engine-room 
with  all  the  machinery  required  to  provide  ibe  oecessary 
powei*.     Dr.  John  Hopkinwn,  F.Ii.S.,  Presideut  of  the 
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Institution  of  Electrical  Enji^nMn,  has  been  appointed  to 
^Sa  tbo  chair  of  electrical  eii^nccring. 

WrexhanL. — Upon  a  consuttation  being  arranged  at 

Wrexliam  between  throe  membera  of  the  Corporation  and 

three  r«pre«ent«Uvca  of  the  Wrexham  and  District  Kloctric 

Light  Company,  the  time  to  bo  alloirod  at  which  the  Cor- 
[porattoii  shoiiM  bo  entitled  to  oxerciso  it«  rights  of  compul- 
purchaac  vas  fully  [tim^URAiix].  The  members  of  the 
■  Corporation  finally  agreed  to  recommend  the  Corporation 

to  fpvo  the  full  period  of  42  yoan.     If  the  Town  Council 
I  Agreed  to  this,  all  the  serious  di£Sculty  with  tlie    electric 

l^t  company  will  be  at  an  end,  and  It  is  to  be  hoped 

tliat  •rork  will  be  proceeded  with  at  once. 

Ediaon's  Or«  R«daoer. — An  interview  with  Mr.  S.  G. 
Bum,  Mr,  K-lison's  exjiert  and  manager  in  the  South,  settles 
the  tpecalation  concerning  Mr.  EdisoQ's  plans  in  the 
southern  mining  districts.  It  in  now  a  woll-lcnowQ  fact 
that  Mr.  TAIsqu  hxs  for  a  long  time  been  working  on  a 

llMocesa  for  tlie  profitable  redaction  of  auriferous  milphtdea, 
fts[ieciatly  thoeo  of  low  {;nule8.  During  the  post  autumn, 
having  satisfied  himself  that  he  hivJ  solved  the  problem  on 
ft  laboratory  uale,  he  is  now  abont  to  work  upon  the  pro- 

Iportias  Miected  near  Charlotte,  North  Carolina,  and,  if 
■uecesaful,  will  purchase  them  and  set  up  works. 

Colliery  SUmftlHnif.— The  Midland  Counties  Branch 
of  (he  National  Association  of  Colliery  Manapiers  mot  on 
May  3  at  Me^-ers.  John  I>ivia  and  Sons'  works,  Derby, 
where  a  large  amount  of  electrical  apparatus  for  signalling, 
hKuhge,  and  light  was  exhibited.  Mr.  Davis,  in  the  course 
of  some  remarks,  thought  it  was  safe  to  predict  certificates  of 
eolliery  managora  would  have  to  include  electrical  eiijiineer 
iiig.  Tho  system  of  Bluor's  electric  signalling  was  then 
exjilained  by  Mr.  Ashforth  and  Mr.  Winstanley  Ellis. 
The  meeting  was  adjourned  in  order  to  settle  upon  u  suit- 
able attd  effective  code  of  signals  for  the  neighbourhood. 

Blaotrlo  Lle:tatlner  in  BelgravlBu^In  Uio  Uoiise  of 
Commons  on  Monday,  Sir  ^I.  Iliijks-rieach,  in  answer  to 
Mr,  I>eveson-Oower,  said  he  was  not  jiropAred  to  interfere 
with  the  arrangements  made  in  the  metropolis  last  year  for 
the  aap|)ly  of  electrical  energy  until  the  oompaaies  to  whom 
powers  were  granted  bad  been  allowed  a  reasonable  time. 
He  had  been  urged  by  the  Vestry  of  Si,  George,  Hanover- 
square,  to  grant  a  provisional  order  for  another  company 
ilo  supply  electrical  energy  in  that  jMrish.  Two  compaTiicB 
already  possessed  such  {towers,  and  he  had  informed  thorn 
that  he  would  not  be  dis[K>sed  to  support  them  annttier 
yeur  unless  they  could  prove  that  they  were  iu  a  poaitiou 
to  supply  energy  iu  the  district. 

*'  Bolton  BvenlnE  News." — Mcsai-s.  Ernest  Scott  and 

'  Co.,  Close  Works,  Newcaatle,  have  received  the  contract  for 

'lighting  the  now  offices  and   printing  works  of  the  BoU'm 

Aivjitrii;  .WiPK.    The  insinuation  will  consist  of  two  150- 

light  **  Tjne  "  compound- wound  dynamos,  fitted  with  hesTy 

"■flywheels,   to  be  driven  from  two  20  h.p.   "Otto"  gas- 

'  tngineo,  which  also  drire  the  rest  of  the  machinery.     The 

insullntion  wjll  nltimately  consist  of  400  16-c.p.  iocuides- 

cent  lumps,  and  the  main  and  branch  cablea  are  to  be  put 

in  for  this  Jiiiniber  in  the  first  instance,  but  ISO  lamps  only 

will  be  installed  at  the  present  time,  the  remainder  of  the 

lights  to  he  added  as  required,  when  further  dynamo  power 

will  be  provided  also.     Mossra.  Bradshuw  and  Oaea,  of 

Bolton,  are  the  nrchit«ce«,  and  the  work  is  being  carried 

'OUt  under  their  jupernsion. 

Electrio  AdTertlsingr.— A  hint  which  mirht  bo  taken 
-  by  electric  supply  companies  or  a  motor  company,  to  be 


repeated  wherever  possible,  is  given  in  the  following  piaee 
of  news.  One  of  the  largest  retail  houees  in  Chicago  has  a 
Detroit  motor  in  ore  of  ita  front  windows  that,  driven  by 
current  from  an  Edison  dynamo,  in  turn  drives  a  oofliw 
mill  and  a  spice  mill  naed  in  grinding  coffee  or  spicos  pur- 
chased by  the  customers.  Judging  from  tfae  numt^er  of 
passers-by  that  stop  and  watch  the  niacbioery  in  operation 
it  is  as  good  an  attraction  for  the  house  as  they  could  have, 
while  the  resulu  actually  secured  by  the  motor  compan;^ 
amount  to  no  small  sum.  It  is  an  excellent  advertisement 
for  both  parties.  Men  who  can  make  a  good  public  ad- 
vertisement out  of  it  are  the  best  poTBOu  to  seek,  for  the 
first  introductions  of  motors. 

ContnU  London  RAilw&y.—'Die  Bill  for  this  rvilwayT 
the  preamble  of  which  was  jKWSod  last  week,  came  igaiQ 
before  the  Committee  of  the  House  of  Commons  for  the 
Bettlement  of  clauses.  A  claiiso  was  inserted  to  provide 
for  compensation  incaso  of  damage  by  reason  of  the  removal 
of  siibfioiL  The  committee  considered  that  the  margin  in 
the  financial  proposals  of  the  company  should  be  reduoad 
from  £979,000,  as  contained  iu  the  Bill,  to  £696,000.  and 
a  clause  bo  this  effect  was  inserted.  A  clause  was  also 
inscrbcil  to  the  effect  that  no  pma|»}c:tua  should  bo  issued 
to  the  public  until  tbo  City  and  Soulhwark  Subway  bad 
been  working  for  three  mouths.  At  the  instance  of  the 
London  County  Council,  it  was  decided  by  the  committee 
to  insert  a  clause  stating  that  in  the  event  of  the  company 
being  requested  by  that  body  to  set  back  any  of  thiur 
stations,  tho  quflsbion  as  to  the  reasouableneu  or  othorwite 
of  the  request  shotild  be  settled  by  arbitration. 

LoagltboroB^ti. — The  quarterly  meeting  of  the  Lough- 
borough Town  Council  vtm  signnllised  by  the  special  atten- 
tion of  tho  mayor  to  the  question  of  electric  lightiug  of  tho 
town,  He  thought  the  time  had  come  when  the  electric 
light  must  Hupersede  tbo  present  system  of  lighting  by  gat, 
Slid  e«peciall)-  was  it  desirable  that  the  electric  light  shook! 
be  adopted  for  buildings  where  a  large  number  of  people 
assembled  together.  Whether  the  time  had  really  come 
for  them  to  move  in  the  matter  was  a  question,  ho  thought, 
for  consideration.  For  his  own  part,  he  did  not  care  hoir 
soon,  so  long  as  they  could  only  lix  upon  the  proper  and 
best  system.  Whether  they  could  proceed  at  once  to  use 
the  eloctrio  light  for  their  public  buildings  was  a 
matt«r  for  aeriouH  conaideratiou.  In  reply  to  a  question 
by  Mr.  Morris,  the  Afayor  said  the  Town  Hall  Committoe 
would,  ho  had  no  doubt,  corisi<ler  the  question  of  lightiog 
the  town  hall  building  before  their  work  was  completed. 

Madame  ToBsaad'a. --Madame  Tufifiaud  and  Ca  have 
inatriicbo'.l  Mr.  Giabort  Kapp  to  pnipato  plans  and  specifi- 
cations for  the  olsotric  lighting  of  their  exhibition  and  the 
adjoining  jiremisos.  Those  have  been  duly  pre|Kired  and 
tenders  inrited,  with  the  result  that  Me&srs.  Drake  and 
Gorbam  arc  to  carry  out  the  work.  The  instollatiDD  will 
be  of  inteiest  specially  on  account  of  the  jirecautioiu 
against  risks  of  all  lands  which  have  been  taken.  The  use 
of  soldered  jointa  is  almost  entiroly  avoided  to  miuimisa 
fire  risk  and  to  obtain  immunity  from  the  complete  extinc* 
tion  of  light.  The  lamps  have  been  arranged  an  throe  die* 
tinct  circuits,  two  of  which  will  bo  worked  fiom  tho  dynamos 
and  battories  jointly,  whilst  the  third  will  bo  worked  frooi 
a  separate  battery,  and  is  to  serve  as  a  panic  circuit  in  OMO 
both  of  the  others  should  bo  disabled  at  the  sams  time. 
Tho  installation  coinpriBOS  arc  lampe  and  glow  Umps,  the 
Utter  in  fittings  spociatly  designed  to  harmonise  with  the 
decorations  of  tho  various  rooms. 


Edinlmrgh. — It  having  be«n  considorcd  by  some  citi- 

[ntu  Uiat  It  is  desirable  to  endeavour  to  carry  oiit  hy  local 

[i«aiM  the  elnctn'c  lighting  of  Edinburnh  and  Leith,  a  com- 

[party  called  tfao  Edinburgh  ElecUic  Supply  Coriionktiun, 

[Limitod,      bu    b«en     incorporated     under     the      Com- 

'pinion'  AcU,  1863   to   1866,  with  a  capita!  of  £100,000,  in 

I  20,000  shares  of  £S  oach.     Tho  followiiij/  ^oiillcmon  have 

)  consented  to  form  the  lirftt  boait]  of  directoni :  Sir  Thomas 

Clai-k.  Bart.,  Mr.  Andrew  UBhcr,  of  Northfiold,  Mr.  Walter 

Berry,  of  Gleuatriven,  Mr.  Goorgo  Harrison,  Mr.  David  A. 

8te%-enfloii,  C.E.,  Vr.  D.  Bnico  Pwblea,  F.R.S.E.,  and  Mr. 

lu^  Auld,    W.S.,  and  have  issued   a  private  circular 

Kg  all  who  receive  it  to  say  if  they  unll  subscribe 

'in  the  meantime  for  a  niinimum  of  five  shares  of  £!i  each, 

lOD  the  distinct  understanding  Uiat  they  will  not  be  called 

'Qpon  to  take  i][i  these  ehares  unless  it  is  decided  to  proceed 

with  the  company,  nor  be  liable  for  any  expenses  whatever 

In  connection  with  the  engagement. 

Cbelmsford. — At  the  monthly  meeting  of  the  Cholms- 
1  ford  Town  Council  the  Lighting  Committee  recommended 
tho  Oouncil  to  conaent  bo  the  charge  for  private  lighting  by 
electricity  being  increased  from  lOd,  to  Is.  i>or  unit,  but 
if  the  total  exceeds  50,000  anits  per  animm  the  price  bo 
reduced  to  lOd.  ;  that  the  stroet  goshtrnp  pciftta  be  taken 
down  and  stored  away.  The  committee  were  perfectly  satis- 
[Bod  with  the  electric  lighting.  The  gas  company  had  given 
I  notice  to  disr-onnect  their  mains  from  tho  aforesaid  Lampe, 
sftnd  the  committee  recommendud    that    arraEigeoienti  bo 
made  with   the  company  to  defer  dealing  with  the  con- 
oections  on  the  principal  roads  until  after  the  Ai^ricultural 
bow,  so  as  to  avoid  the  inconvenience  attendant  upon 
[  breaking  up  the  roads.     The  committee  suggested  that  the 
■-Counly  Council  bo  approached  irith  a  view  to  erecting  and 
their  paying  half  the  yearly  coet  of  an  arc  lamp  in  front  of 
the  Sbii-e  Hall,  which  would  take  the  place  of  tho   present 
two  gas  lamp*  (costing  £13.  48.  9d.  per  annum)  and  the 
gae  for  lighting  the  clocli  (£12  a  year) ;  the  cost  of  erect- 
ing tho  column  for  the  arc  lamp  would  be  £10,  ami  tho 
yearly  cost  £33.  10s.,  which  would  eSect  a  saving.     The 
report  was  adopted. 

Arttstio  Xiig-tatinff.  —One  of  the  prettiest  exhihitiona 
of  artistic  electric  ligiiLiitg  it  is  possible   to  soe   publicly  at 

>the  present,  time  has  just  lioen  opened  at  the  art  furnishing 
rooms  of  Messrs.  Cooper  and  Co.,  of  Great  PultenuyHtraut, 
Off  llegent'&treot.  The  number  of  private  inetallatioria  in 
bigh-clas8  houses  is  rapidly  extending,  and  electrical  eagi- 
neera  who  have  to  do  with  the  fitting  up  of  artistic  homos 
will  SCO  here  carried  out  the  soft,  decorative  effect  which 
must  be  aimed  at  to  bring  out  the  full  caiNthllitiea  of  the 
ineandoseont  lamp.  The  exhibition  consiste  of  a  sot  of 
rooms,  all  decorativety  furnished  in  various    styles    and 

>  illaninated  with  fittings  to  correspond.  In  one  room 
there  is  the  rich  luxuriotunesa  of  the  Oriental  mind,  Pei-sian 
filigreed  work  and  variegated  glaaa  lanterns.  In  another 
we  SCO  tho  dolicate  white  beauty  of  the  Louie  Qoinse  style 
of  furniture,  harmoniously  lighted  with  twisted  candle- 
■tioki,  abadod  with  silk  stuffs  and  laco«.  In  a  large  centre 
room  there  i»  a  niagniticent  chandelier  of  Venetian  glass, 
with  the  lamp  bulbs  draped  in  orange  and  niby  silk,  with 

liJaced  ahodoe.  In  cornont  wo  see  at&tuas  carrying  olcctnc 
flainbe*ux,  little  flying  cupids  with  their  burden  of  light- 
giving  bulbs.  An  Old  English  oiik  room  is  cbnrmingly 
arrangod  as  a  dirung-room,  with  the  tablt,  laid  out  with  deli- 

.  aate  napeiy  and  roses,  with  silver  electric  candlesticks  and 

'nwee  euBUaod  with  warm  light  Tho  exhibition  wdl  remain 
open  during  May  and  June. 


Deptford  Trank  Hains. — The  Highways  Committee 
of  the  London  County  Council  on  May  6th  reported  that 
they  had  considered  the  notices  of  the  London  Electric 
Supply  Corporation  of  intention  to  lay  trunk  mains  in 
OrudJix-Une,  and  St.  Thomaa'a-etreet,  Horselydown  j  in 
Stamford-street,  York-road,  Sntton  street,  and  fJolvedero- 
road  ;  aoroBS  Borough  High-t>IrDel  and  Blackf riant- road,  and 
through  Southwark-street,  and  Stamford-street  Tho  trunk 
mains  referred  to  in  these  notices  wore  intended  to  convey 
a  current  at  extr^  high  pressure,  and  (iroper  precautions 
would  have  to  be  taken  for  the  protection  of  the  public. 
The  committee  recommended  :  {a)  That  the  sanction  of  the 
Council  he  given  to  the  laying  of  the  mains  referred  to  in  tiie 
notices  (registered  Noa.  58  to  61}  dated  I8th  April,  1890, 
of  the  London  lillectric  Supply  Corporation,  on  condition 
that  the  mains  be  protected  from  external  injury  by  a  suf- 
ficient outer  coveringto  the  satisfaction  of  the  engineer  of  the 
Council ;  that  the  mains  in  South warlc-stroet  be  laid  in  the 
Bubwuy  and  enclosed  in  iron  pipe  ;  that  the  positions  to  be 
occupied  by  the  mains  in  the  subway  be  subject  to  the 
approval  of  the  engineer  of  the  Council,  and  that  the  work 
of  placing  ihem  be  carried  out  to  his  satisfaction ;  and, 
further,  that  the  com|KU)y  do  give  three  days'  notice  to  the 
Council's  engineer  before  commencing  the  works  in  any  of 
the  atroute  roforrod  to  in  the  notices,  (b)  That  the  clerk 
be  instructed  to  foru-ard  to  the  oompony  a  notice  requiring 
it  to  Uty  the  mains  in  South wark-etreet,  refeixed  to  in  the 
notice  dated  I8th  April,  1890,  in  the  subway  of  that 
thoroughfare.    These  recommendations  were  approved. 

Traotion  Cells. — It  was  recently  slated  by  Mr.  Frank 
Wynne  thU  he  had  found  it  imiioBsible  to  obtain  traction 
cells  from  whatever  source  that  would  stand  more  than  200 
dischargings.  This  rather  startling  assertion,  made  in  a 
pamphlet  advocating  a  different  eyetem,  was  certainly  laid 
open  to  the  idea  that  disparagement  of  ncciimulatoni  in 
favour  of  conduits  wa.s  the  aim  of  this  remark,  and  we  ob- 
jected bo  it  at  the  time.  We  were  more  than  surprised  to 
fin<l  it  also  muintjuned  by  a  well-known  electrical  engineer. 
It  may  be  understood  what  euch  a  thing  would  moan  :  for 
200  cfaargings  if  used  only  onco  a  day  would  moSin  the  life 
of  a  battery  for  a  tramcar  of  little  over  halt  a  year  ;  while 
if  charged  twice  a  day,  aa  often  would  bo  the  case,  this  would 
moan  a  life  of  ono-fourth  of  a  year,  ora  depreciation  of  400 
percent,  peraurium,  Thia  seems  utterly  ridiculous  from 
what  is  known  and  published  on  the  behaviour  of  aocumu- 
ktors.  But  it  was  maintained  that  tho  data  of  people 
ha.ving  to  do  with  accumulators  are  persistently  erroneous 
and  misleading,  and  the  truth  with  regard  to  storage  is  3'ol 
to  he  brought  to  light.  The^o  statementa  seem  to  require 
some  investigation,  and  we  therefore  called  upon  Mr.  Frank 
King,  engineer  to  the  Electric  Construction  Company,  who 
now  manufacture  and  supply  tho  E.P.S.  cells.  Mr.  King 
emphatically  says  that  they  have  cells  in  practice  which 
have  given  4^0  dischargings.  Eveo  after  this  number  of 
discharges  tho  battery  had  only  certain  plates  that  rofiuired 
replacing,  and  the  most  [lart  was  in  good  condition.  This 
is  from  actual  work  with  traction  cells,  and  there  should  1>e 
no  dif&culty  ill  working  tho  batteries  for  a  year  without 
repaire. 

Tbe  Telegraph  CoDgress.— The  Telegraph  Congress 
wilt  o)ien  to-day  in  the  Prince  Imperial  Riding  House 
at  the  Louvre.  One  hundred  and  fourteen  foreign  dele- 
gates are  expected.  Of  these  38  will  represent  tho  States 
in  the  Postal  Union,  and  33  different  groat  comimiiee. 
Canada,  tho  United  States,  Mexico,  and  China  will  lie  un* 
repro(tented4     M.  Jules  Koche,  Minister  of  Commerce,  will 
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open  the  canerew  is  a  speech  ol  wetcomo,  atwt  Jour  French 
dolcgates  vrill  lie  i>resent  At  all  the  nttingB.  The  Minieter 
will  give  a  banquet,  followed  l>y  a  reception  to  the  congreea 
whan  \tA  work  is  over.  Thei-e  will  Iw  two  roitiiiiJtU>«8.  One 
of  these  will  dincUHS  telegra[)hic  tArilT^  and  how  to  cheapen 
Lhom,  and  the  other  international  tolegnphic  rules. 
The  TOtes  will  be  by  States,  and  not  by  dolcgatoa, 
It  ift  understood  that  an  attempt  may  possibly  bo  marte 
to  somewhat  reetnct  the  tiae  of  cwlo  words  for  telegraph 
menaces,  which  have  become  so  in)[>ortant  a  feature  tn 
inUirnational  raefcantilu  upcnitioiis.  The  council  of  the 
London  Chamber  of  Commerce  have  uiiauimoUAly  sup- 
ported and  transtuittod  two  influontially  signed  representik- 
tions  to  the  FoBtma^ter-Gencral  and  the  Soctetury  of  State 
for  India,  urginj(  that  the  representatives  both  of  thi« 
country  and  of  the  (rovernmoat  of  India  at  the  conference 
will  EtrenuouBiy  resist  all  propoaals  that  would  have  the 
elTect  of  restricting  in  any  way  the  uBe  for  co<le  telegrami 
of  all  the  legitimate  words  at  prccent  authorised.  In  a 
paper  to  bo  read  before  the  conference  it  will  be  sliown  that 
in  one  year's  working  communication  wns  interrupted 
2,400  times  on  overhead  wires;  on  the  same  number  of 
underground  lines  inlen-uption  was  only  caused  400 
times. 

Telephony  In  tho  West.— The  West  of  England 
Telephonu  Cumjuny  certainly  study  the  iiiterest«  of  their 
subscriberH  eveu  when  tbuy  themitelves  reap  no  jiecuni&ry 
advantage.  As  waa  bi-ielly  announced  at  t^e  Chamber  of 
Commei-ce  meeting  on  Tuesday,  arrangements  have  been 
made  by  which  ail  the  prinoi|)al  Govcrnrticnt  offices  at 
Devonport  ore  placed  in  communication  with  the  Tele- 
phone Kxchun^e,  and  can  be  called  up  by  the  subscribers  or 
from  any  of  the  call  ofDcea  or  from  the  Chamlrar  of  Com- 
merce at  any  time  during  office  houra.  The  Chamber  of 
Commerce  were  negotiating  with  a  view  to  such  an  arrange- 
ment when  the  Telephone  Company  stepped  in  and  solved 
the  difHcuttice  by  placUij;  these  ofBcos  on  the  Telephone 
Ezcbaiigo  without  chaise.  The  ufiicee  that  will  be  thua 
connected  are  those  of  the  Admiral's  secretary's  offices, 
Mount  Wise;  the  Geitaral  Commanding  (private  office); 
n.E.  Office,  Raglan  Euracks ;  R.E.  OHice.  t^ibmarine 
Miners,  Fisher's  Nose;  Main  Guard;  Signal  Station, 
Mount  Wise ;  secretary's,  Admiralty  House ;  Queen's 
Harbourmaster's  Office ;  Admiral  Superintendent's  Office, 
Devonport  Bockyand ;  and  Koyham  Dockyard.  Jn  addi- 
tion to  this  any  message  on  btuiness  during  office  hours 
will  Iki  received  at  the  Socrotary'a  Office,  Admiralty  House, 
and  if  deemed  suitable  will  be  transmitted  by  a  signal  to 
the  vuriouB  departments  enumerated  below  ;  Her  Majesty's 
ships,  Picklecombe,  Maker,  Tregantlc,  Scracsdon,  Crown- 
hill,  lloviund,  Hkiddon,  Stamford  forts,  the  Citadel,  Hos- 
piUl,  Stoke )  Gunwharf,  Bull  Point,  K.\.  Hospital,  HoyaE 
William  Victualling  V*rd,  Diake'e  Island,  and  Breakwater. 
Ihleisages  for  these,  bowevei-,  must  be  on  public  and  urgent 
business.  After  the  closing  hours  of  the  office,  the  office  of 
Uie  Genei-dl-Commanding  of  the  distiict  will  be  switched 
through  to  the  Tolophono  Exchange.  Arrant;ements  have 
been  made  by  the  Devonport  Exchange  not  to  put  any  one 
through  to  the  Government  House  unless  a  message  to  the 
General  is  re'iuJred. — Wttitrn  Morniny  Nfus. 

BlftOtrlo  Tanning. —  U  there  anything  in  electric  tan- 
ning, or  is  it,  perhaps,  another  elsctriu  aitgar  business  1 
were  questions  that  were  heard  on  several  sides  on  Wed' 
neaday  when  a  number  of  gentlemen,  leather  tanners, 
shareholders,  and  press  represenUtivea,  went  down  to  the 
ritish    Tanning    Comjwny's    works    at    liotheay-tttreet, 


Berraondsey.  Wa  think  they  all  felt  aoawerod.  A. 
hide  of  leather  waa  brought  out  for  their  special 
delectation  from  the  lar^e  revolving  butte,  and  waa 
cut  up  in  front  of  the  onlookers.  This  bide,  said 
Profesaor  Crookes  (who  is  one  of  the  directors)  was 
placed  in  the  revolving  butte  5J  days  ago.  All  could 
see  that  it  was  well  and  thoroughly  tanned,  equal  at  least 
to  that  which  had  stood  five  or  six  months  in  the  ordinary 
process.  Pieces  of  this  were  cut  off  and  handed  round ; 
other  pieces  that  bad  been  dried  and  rolled  to  be  finisfaad 
were  cut  up,  and  a  piece  can  be  seen  at  our  office  if 
desired— hard,  strong,  &rm  shoo  leather,  and  produced  in 
live  to  six  days  instead  of  siir  to  ei^ht  months.  The  procflBs 
consists  in  simply  placing  the  hides  after  cleaning  into  the 
large  revolving  wooden  butt,  with  water  and  a  known  pro- 
portion of  tannin.  These  butte  are  revolved  by  the  engine 
which  drives  the  dynamo,  in  this  case  a  Patorson  and 
Cooper  dynamo.  A  thick  copper  wire  is  simply  led  round 
the  interior  of  the  huge  drum-shaped  butt,  and  at  the 
opposite  side  another  wire  constitutes  the  other  pole. 
The  skins  splash  about  pell  -  moll  in  the  Hquor 
as  the  drum  revolves  slowly.  A  current  of  about 
10  amperes  at  70  volts  passes  the  first  half  of  the  period  or 
so,  about  two  days  mora  or  less  according  to  the  skins.  In 
the  ordinary  coiirH  the  tannin  tans  the  outer  surfaces 
of  the  skin,  forming  an  almost  impermeable  surface 
which  very  slowly  ])enetrates  to  the  centre,  la  the 
tiow  process  the  current  cauecs  difTusioii,  the  tannin 
is  taken  up  quickly,  and  tlie  leather  is  thoroughly 
tunned  in  the  short  space  of  lime  metibioiied.  The 
formation  of  gaa  in  the  interior  of  the  porea  nuiy  alw 
have  something  to  do  with  it,  and  the  heat  generated  also 
no  doubt  aids  the  process,  but  that  it  issuccessfal  is  beyond 
doubt,  and  the  men  who  have  been  on  this  kind  of  work 
for  yeai-s  are  afitonishod  beyond  measure  at  the  fine  appear- 
ance of  the  leather  after  ao  extremely  short  an  immersioo. 
The  le-ithar  is  beginning  to  be  sold  in  the  market,  and„ 
although  opposition  is  encountered  from  old-fashioned 
leather  merchants,  it  no  doubt  will  take  its  place  and  prove 
to  \ie  another  of  the  triumphs  of  electrical  treatment. 

asordoy  Alternat«  Motors.— Mr.  Mordey  has  been 
twittoii  quite  nndcservodly  with  claiming  priority  in  what 
others  have  already  done — namely,  the  rnnning  of  alternate 
dynamos  in  parallel.  Such  an  idea  is  baaed  njKin  a  mis- 
apprebensioR.  What  Mr.  Mordey  pointed  out  waa  that 
alternate-current  dynamos  could  be  run  in  pamllel  without 
the  necessity  for  large  self-induction  and  resistance,  which 
was  maintained  by  Forbes,  Hopkinson,  Kapp,  Swinbame, 
and  others,  to  be  a  necessary  concomitant.  They  acknow- 
ledged these  would  be  an  evil  in  other  res[)ccts,  and  what 
Mr.  Mordey  stated  and  proved  waa  that  they  were  un- 
necessary in  parallel  running,  and  in  this  ho  has  certainly 
priority.  Previous  work  wu  very  fully  referred  to  in  hie 
paper  {Jimnu^,  Institution  of  Electrical  Engineers,  xvjii., 
1^84-6).  He  quoted  opinions  by  such  duthoritics  as  Forbes 
and  Kapp,  expressed  within  a  few  wceka  of  the  reading  of 
his  paper,  that  the  qualities  necessary  to  ae»ire  sucoeasful 
parallal  working  were  the  qualities  that  on  every  other 
grouttrl  should  be  avoided.  The  position  be  took  than  is 
still  unaltered,  and  the  running  o  Mordey  dynamos  as 
alternate  motors  requires  nothing  but  the  demand  to  bo- 
come  quite  as  usual  an  ucctureno  as  the  intUillatton  of 
an  altortuiting  dynamo.  From  time  to  time  experiments 
have  been  made  to  demonstrate  the  practicability  of  such  a 
course.  Quite  recently  Mr.  Mordey  has  tested  a  33  h.p. 
alternator  rniining  as  a  motor,  and  has  attained  33  actual 
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b.|>.  from  itatabigh  eSiciencj.  Another  experimenb showed 
that  a  160  h,p.  alternator  running  free  aa  a  motor  a.bsor1iQd 
only  4  h.p.  to  excite  and  drive  it  and  ila  exciter.  The  only 
difticulty  to  be  overcome  in  runnioj;  these  atler&ate  current 
motors  is  the  starting,  and  this  is  really  no  difficulty,  for 
K  battery  of  oight  storaKO  cells  giving  sumo  5  h.p.  will  bring 
the  motor  up  to  speed  in  fire  niinut«s,  while  it  must  be 
romembered  that  the  oixliiiary  krge  mill  engine  will  iieiially 
roquiro  more  than  a  quarter  of  an  hour  to  ailaiii  full  speed 
from  the  time  when  st«am  is  first  turned  on.  For  a  steady 
load,  Buoh  u  driving  a  mill  would  he,  tho  notion  of  the 
alternator  is  perfect.  Atthoiigh  no  alternate  motar  plants 
have  as  yet  been  put  domi,  Mr.  Moi-dcy  statoa  that  tbo 
Brush  Company  is  rctuly  to  put  down  alternate  motor 
plants  for  steady  work,  such  a*  factory  running,  where 
vratci'  or  other  power  ia  uvailabk,  and  to  guursnti>e  proper 
working  and  a  high  etiiciency.  It  is  to  he  hoped  that  some 
engineer  or  mill  owner  who  rtMpiires  to  work  at  a  distJince 
from  aomo  available  power,  will  tike  up  the  quoation  and 
irutall  such  a  motor  for  his  works,  ao  that  wo  may  have 
tbo  satiefaclion  of  soolng  large  alternate  motor  ]>lnnt« 
becoming  practical  in  England. 

Tbo    TelantoE^aph    on   EncUsli   InTontlon.— 

Statemdiit-i  have  appoaroii  from  time  to  time  in  Krilish 
new8i)aperH  and  technical  journals  with  reference  to  the 
aiito-tel«g]'upb  or  tclautuKr<ipb,  one  of  the  InMst  develop- 
menta  of  etectriciil  science,  which  ascribes  its  origin  to  an 
American  inventor.  Prof.  Gray.  Thia  wonderful  titstru- 
meitt,  which  is  to  solve  the  question  of  sending  autograph 
mo&sagos,  drawings,  aud  pkna  by  telegraphy,  has  just  boon 
proved  to  be  of  British  origin  in  a  case  that  has  l>eeii 
decided  before  tho  Comptroller  of  Patents.  The  princi|>le 
of  the  auto-tdcgrapb  consiata  in  actuating  the  receiving 
instntment  by  means  of  transient  electric  currents  or  puUa 
tions  produced  at  the  transniittinf;  in-Rtnimeritby  the  move- 
ment of  a  pen,  and  transmitted  through  the  line  wires, 
which  currcntii  are  utilised  at  tho  receiving  station  to 
actuate  cloctronmgnots  oi'  motors,  which  move  tho. 
writing  pen.  For  thia  invention  a  patent  was  applied 
for  by  •  Mr.  Thomas  O'Brien,  of  Liverpool,  on  May 
30,  1888,  and  by  Prof,  Gmy,  of  Highland  Park, 
U.S.A.,  on  July  31  in  tho  same  year,  so  that 
the  English  inventor  has  priority  of  two  months.  A 
intent  was  duly  granted  to  Mr.  O'Brien  for  all  tbo  main 
featm'Qft  of  the  instruments,  and  he  opposed  the  granting  of 
the  patent  applied  for  by  Prof.  Ciray,  on  the  ground  tbu.t 
tbe  sam«  invention  had  already  been  patented  tu  bim. 
After  considorable  delay  on  the  [uirt  of  the  American,  the 
case  was  eventually  set  diin-n  for  heaiiuj;,  and  the  Comp- 
troIl«r  of  Patents  has  decided  that  tbe  two  inventions  are 
practically  the  samo,  and  has  refused  to  grant  a  patent  to 
Prof,  Gray  unless  he  withdraws  bis  principal  claim  and 
inserts  a  dinckiming  clause  in  the  speciRcation  to  the  olfact 
that  his  patent  does  not  claim  or  cover  anything  that  is  des- 
cribed in  tho  ipooification  of  Mr.  0'Brien'.i  patent.  Thus 
his  patent,  if  grantod  at  all,  will  refer  only  to  minor 
dbtails  of  construction,  which  are  of  but  slight  importr 
anco.  This  docisiou  will  also  have  tho  effect  of  eatablish- 
ing  Mr.  O'Brien's  rights  in  the  patents  grantwl  in  foreign 
countries.  Messrs.  W.  P.  Xhompaou  and  Co.,  p«t«Dt 
agents,  of  Manchester,  Liverpool,  and  London,  ap|iearod  in 
support  of  Mr.  O'Brien's  patent,  and  Mr.  Newton,  of  Ijon- 
don,  appeared  for  Mr.  Gray.  It  is  open  to  Mr.  Gray  to 
appeal  against  this  decision  if  he  bo  so  advised,  and  it 
remtins  to  b«  seen  what  course  he  will  adopt.  Mr.  O'Brien 
has  no>v  had  woikiag  instrumenbi  pveiared,  and  of  these 


the  public  will  probably  hear  more  shortly,  aa  they  are  to 
bo  exhibited  in  London  in  the  cnnrac  of  a  month  or  so.  It 
is  tu  be  hojiod  that  now  the  i^ucstion  of  priority  is  settled 
tho  pArtioB  will  not  waste  their  time  and  energies  in  further 
litigation,  but  i-athor  that,  if  nBuessary,  in  the  public  interest 
they  will  amalgamate,  bo  that  the  community  may  have  tho 
full  advantage  of  the  invention  u3  early  aa  poesiblc. 

T«ohnloal  Ednoation. — Dr.  Fmnkland,  on  May  7th| 
rciid  a  )iupor  on  ■'  Higher  Technical  I'Mucntion  "  before  the 
Society  of  Art*,  which  is  printed  in  the  Jvunial  of  the 
society  just  issued.  The  ponition  of  England  as  psgarda 
tecbuical  ecboob:  was  ej|)ecially  dealt  with  in  comparison 
with  Geimany  and  Switzerland,  which  countries  Dr. 
Fnmkland  hail  visited  last  year.  In  addition  to  twenty- 
one  uuivcraitiee,  Germany  poasessea  nine  technical  high 
schools  or  polytechnics,  Berlin  and  Munich  [wswosaing  both. 
Switzerland  has,  in  addition  to  four  univeraitioa,  one  poly- 
technic for  tho  whole  Republic  at  Zurich.  Tbe«e  [Xily- 
technicM  limit  their  teaching  to  subjects  connected  with  arte 
and  mannfaeturea,  offering  a  pi'ogrammo  of  practical  work 
imjKjgsiblc  to  And  ol«cwhoro.  Dr.  Frankland  contrast*  the 
soolrcricrusled  walls  of  Univereity  and  King's  Colleges,  the 
'*  Jjancasbire  cotton-mill,"  known  as  the  Central  Institution, 
which  aro  tho  most  striking  institutions  in  which  the  higher 
education  of  London  ia  carried  on,  witb  thoflo  of  tho  smaller 
towns  of  Germany.  Six  towria — such  as  Hanover  with 
85,000  inhabiUnts.  and  Darmstadt  with  48,000,  and 
Carlaruhe  with  52,000— witb  a  total  pHpulation  of  100,000, 
bave  each  a  fully-oquippod  polytcchnical  school,  any  one  of 
which  would  put  to  shnnso  the  equipment  of  any  instilution 
with  at  all  simibir  aims  in  the  United  Kingdom.  He  gives 
the  very  coraprehenaii'e  list  of  subjects  for  study  in  an 
architectural  four  years'  course,  caiTied  on  by  twenty-two 
professors  and  aeaiBlant*  in  this  one  dopartmcet,  the  whole 
toachiog  staff  numbering  sixty-eight  profeeaors  and 
lusJHUnts.  The  number  of  students  is  504,  of  these 
412  following  the  course  in  one  or  other  deiiart- 
ment  in  its  entirety.  Sonio  interesting  i)articular8 
are  given  of  iiurich  Polytechnic.  Here  638  student* 
attend,  lew  than  half,  281,  being  Swiss.  Students  come 
from  all  countries— Turkey,  Sweden,  Spain,  America. 
Russia  sends  104,  Great  Britain  seem?  but  little  to  appro- 
ciute  tho  advantages  of  Zurich,  aa  only  soven  are  Brttiab 
students.  The  annual  expenditure  is  i25,713  at  Zurich. 
Ill  these  institutions  tho  academical  style  of  instruction  is 
given,  clasaes  for  manual  instruction  not  being  often  found. 
Germany  has  other  trade  schooU  in  which  trade  processes 
are  taught  very  completely,  arranged  with  museums  and 
actual  machinery.  Of  thoie  one  of  tbe  most  remarkable 
is  that  at  Crofold,  devoted  to  all  branches  of  textile  minu- 
iactures.  Dr.  Frankland's  vi^it  to  this  was  a  disappoint- 
ment and  annoyuncK,  as  he  was  referred  to  the  directorate, 
and  treated  as  if  be  were  the  emissary  of  some  English 
firm  endeavouring  to  appropriate  trade  secrets.  He 
managed,  however,  to  inspect  the  museum  and  some  of  the 
products  of  the  school  itself,  and  testifies  to  their  being  a 
brilliant  testimonial  of  the  practical  and  serious  work  done 
in  the  school.  This  school  was  started  in  a  small  way,  was 
fostered  by  the  Crefeld  Chamber  of  Commorce,  and  froiU 
1883  fivoeigbths  of  ite  cost  was  defrayed  by  tbe  State,  and 
tbo  remainder  by  voluntary  contributions,  cbiedy  in  Cre- 
feld ibielf.  Corresponding  with  the  magnificent  State- 
aupportod  tochnicul  uoiver»itios  of  the  Continent,  we  have 
various  local  colleges  endowed  and 

towards  which  the  shabb' 
difficulty,  been  wru 
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THE  EDINBURGH  EXHIBITION.— H. 


"We  [lointecl  out  last  week  that  Ttany  ol  the  exhibitors 
were  behind  in  arracii^'nj;  their  etalla.     The  work  is  being 

Snabnl  on  rapidly  now,  but  before  doscnbini;  in 
etail  the  purely  electrical  oxliibila  we  have  tboiighl 
it  best  to  give  in  this  an<l  the  next  article  a  general 
(loflcn)Aion  of  the  eleolrical  [lart  of  the  exhibilion ; 
of  the  motive  power  used  ;  of  Ihn  distribution  of  the  arc 
light  and  iticaudesc«nt  light,  both  in  the  grounrle  and 
tliroughout  the  buildings. 

SpMking  generally,  the  ground  of  the  exhibition  may  be 
said  to  bo  a  square  of  an  irreguW  ebape,  with  the  longost 
dia^oal  pointing  due  north.  Tlio  Caledonian  ItailwAy 
baunds  it  on  the  uortb,  and  the  Union  Canal  ami 
tramway  *y«tem  bound  it  on  the  south.  The  subur^mu 
nilway  of  the  North  Bntiah  Itailway  Company  ruoa  right 
through  the  cronnd,  dii-iding  it  into  almost  two  ec|ual  por- 
tions. The  portioit  of  the  bnililing  lying  to  the  eut  has 
an  approxitnttte  ar«a  of  1,100ft.  by  900ft.,  and  the  portion 
lying  to  the  west  baa  an  area  of  about  l,400(t.  by  900ft. 
The  eaatein  portion  contains  picture  galleries,  mtmic-  hnl), 
women's  tnduKtriei  section,  courts  for  the  foreign  countries, 
Italy,  Austria,  Hiiwii,  (formany,  etc.  Of  bhtiao  oxbibita  no 
(ui'ther  notice  will  be  taken  iu  these  articles. 

A  covered  bridge  across  the  i^itburbiui  railway  conricctfl 
the  North  Court  in  the  eastoni  |Kirtion  to  thu  Macbinuiy 
Hall  in  the  western  jKirtion.  The  Machinery  Hall  ia  "OOtt. 
long  by  UOlt.  broad,  giving  an  area  of  105,000  si^tiare  feet. 
Along  the  north  side  of  tbs  wwl  half  of  the  Machinery 
Hall  18  the  itailway  Couit,  300ft.  long.  Here  uro  exbibiu 
by  the  Lutidon  and  North-Westorn  Railway  Compny,  the 
North-Eastern  lUilway  Company,  the  Caledoniao  iCailway 
Comiany,  the  Great  Northern  Ituilwny  Company,  also 
a  fiill-eized  mode!  of  Stephen soii'a  "Rocket^'*  *' Wylam 
Dilly,"  «  Lord  of  the  Isles,'  etc. 

Tne  "  Wylam  Dilly  "  was  constructed  by  Blaekett  and 
Hadley,  in  1.814,  fur  the  purpose  of  woikin^  the  coal  trains 
at  the  Wylam  Collieries. 

Stephenaon'a  "Kockot"  was  oonatructed  by  George 
Stophenton  in  Wi&,  and  on  trial  attained  a  speed  of  30 
miles  an  hour,  with  a  single  caiTiags,  corititinitig  30  paasen- 
gecv,  attached  to  it 

"  No.  1  Locomotion,"  aliw  congtnicted  by  G6or:go 
Stephetison,  in  \i^'2t>,  in  mid  to  have  attained  a  spood  of  16 
miles  an  hour,  with  a  load  of  90  tone,  at  tlic  oiicning  of 
t-boijta<:kcoii.'uid  Darlington  [tailwaynn  the  27tb  •>opteniber 
of  tiiat^-ear.  The  "Lord  of  the  Isles,"  built  in  ISrtl  from 
the  deigns  of  Sir  (than  Mc)  Dumicl  Uooch,  wa*  exhibited 
at  the  great  International  ICxhibitton  of  that  year.  It  is 
said  to  have  fiince  nin  about  800,000  miles.  Symington's 
marine  engine,  "Charlotte  Dundas,"  eonstructed  in  i$02, 
was  the  first  attempt  at  a  marine  engine.  It  worked  paddles, 
and  from  it  Fultnii  took  his  idea  for  steamers  in  America. 
The  naitor  should  compare  these  unti(]uitios  with  the  huge 
spccimuiis  of  engineering  skill  exhibited  by  the  London 
and  Xorth-Westeni  Railway  Company  and  the  North- 
EdstetD  Railway  Company,  ciich  showing  a  specimen  of 
tJieir  laoden)  passongor-tnun  engine  and  tender,  with  a 
aaloon  carriage  attac£ed,  occupying  a  space  of  1 10ft.  long 
by  10ft.  bi-oad. 

At  the  end  of  the  Hailway  Court  ia  the  boiler-ehcd. 
Hero  are  put  up  Rvc  of  Uallowiiy's  Lancashiri:  boilers, 
supplying  steam  to  the  engines  in  the  hall  by  two  largo 
t>ip6s,  one  of  which  it  in  reserve.  The  combined  capacity 
of  the  bmlera  ia  about  3,500  h.p.,  and  the  pnessiu-e  at 
which  the  steauu  is  supplied  is  about  llOlb.  ]ier  square 
inch. 

In  the  centre  bi  the  Machinery  Uall  is  the  Dynamo 
Coitri..  Il  is  120ft.  long  and  »Oft.  bixud.  It  is  railed  in 
with  {Kusaccs,  soft,  wide,  for  the  public  all  round.  The 
engincB  of  Itobey  and  Co.,  of  Lincoln,  ure  u.sod  for  driving 
tlie  dvnamos  for  all  the  arc  lamps  med  in  lighting  the 
uahibition  buildings  aikI  grounds.  They  are  seven  in 
immbor. 

Coupled    com  pound    horixon  tal    eng!  i  le,   callable    of 
ing  up  to  3r)0  h.p.,  Gtt4Ml  with  Richardson's  and  liuw- 
od's  patent  automatic  trip  GX|KinBion  gear  and   governor, 
lor  sncuring  the  utmost  economy  in  steam  and  regularity 
cunning ;  vyiindvre,  l»Jin.  ami  30in.  dianetdr,  40in. 


stroke,  6n  revolutions  per  minute ;  flywheel,  l&fk  diaaeter ; 
grooved  for  12  ropea,  IJin.  diameter. 

2.  Compound  horizontal  engine,  capable  of  working  up 
to  360  h.p.;  also  fitted  with  trip  expansion  gear  and 
go\-ernor ;  cylinders,  i5in,  and  26in,  diameter  ;  86 
revolutions  per  minute  ;  flywheel,  12ft.  diameter ;  grooved 
for  nine  Tfi\Ha,  1  jin. 

3.  25  h.p.  (nominal),  compound  Robey  fixed  engine 
capable  of  working  up  to  100  h  p.  Cylinders,  9 Jin.  anil 
IGiiii.  diametiir,  18iii.  stroke,  H3  revolutions  perminnta; 
flywheel,  8ft  lUin.  diameter. 

4.  High-apeod"  compound  horizontal  engine,  capable 
of  working  up  to  'iH  h.p.  Cyliadore,  Siio.  and  9in. 
dtamotur  and  6in.  stroke;  flywheel,  SEt.  Cin.  diitnietori 
300  revolutions  jter  minute. 

5  and  6.  Two  each  8  h.p.  (notmnal)  vertical  engines, 
cjipablo  of  working  up  to  32  h.p.,  coupled  with  flywhoel 
7ft,  diameter  in  centre  (between  engines),  cylinders  9Jin., 
diau«t«r,  13in.  stroke,  135  revolutions  per  minute. 

7.  Ono  high-speed  verticjil  engine,  capable  of  working  up 
to  44  h.p.,  cylinder  lO^in.  diameter,  lOin.  stroke,  S89 
revolutions  per  minute,  fiywhcol  4ft.  6in.  diameter. 

There  are,  in  addition,  two  WestinghouBe  engines, 
<|teciiilly  constructed  for  the  occasion  by  Messrs.  Alloy  and 
Maelellan,  of  Glasgow,  one  of  them  being  of  a  novel dasigtL 
It  is  on  the  triple  expansion  principle,  and  aii  unusual 
degree  ol  economy  is  ex|»ected  of  its  working.  These  two 
engines  are  used  in  coiipiertion  with  tbo  incandescent  light- 
ing of  the  Grand  Concert  Hall. 

For  the  transmission  of  [Kiwer  to  the  iliflerent  parts  of 
the  hall,  the  shafting,  which  is  made  of  lengths  coupled  by 
adjustable  loose  collars,  is  entirely  of  stool.  I'bat  in  the 
Dynamo  Court  makes  230  revolntions  per  minute,  aud  is 
4iin.  in  diameter.  Tb-it  in  the  Machinery  Hall  proper 
m'akeB  180  revolutions  per  minute,  and  is  3in.  in 
ilianieter. 

Wo  sbiill  refer  to  the  systems  of  arc  lifting  atid  incaa- 
deeccnl  lighting  in  our  next  issue. 


ON    THE    HEATING    EFFECTS    OF    ELECTRIC 
CURREMIS.* 

JIY   Vrri.LIAM    UKXKY   FREKCK,   F.B.S. 

The  effoct«  of  the  heat  developed  in  conductors  when 
electric  currents  arc  tranamittod  through  thom  have 
bho  subject  of  conatant  in ve!<ti Ration  on  my  part  since  187f  , 
In  1880  1  found  tbu  the  rapidity  with  which  small  bare 
wires  ac<iuirod  hitjher  tomperaturM  and  lost  them  in  air 
waa  so  great  that  it  was  possthlo  t«  reproduce  sound  niid 
speech  %  means  ol  the  thermo-telephone  (Riy.  Soc.  I'tk., 
No.  304,  1880). 

I  determined  suluoquontly  (lioy.  Soc.  /Vcr,,  No.  231, 
ltJ84)  the  current  that  raised  the  temperature  of  small  con- 
ductors in  air  to  tbo  fusing  point,  and  jirovod  experimentally 
that,  while  bare  cylindrical  wires  of  very  small  diameter 
did  not  follow  the  di  law,  this  law  became  rigid  for  all 
diamot«rs  above  I  mm. 

Paiiera  Koy.  Soc  I'roc.,  November  2(tb,  1887, 
March  l.'jth,  1S88,  dealt  principally  with  the  fusing  point. 
and  the  following  table,  to  which  J  have  added  silver,  give 
llie  fusing  constants  for  all  the  metals  iu  general  use  when 
bare  and  oxjmscI  in  still  air.  Thu  numbers  indicate  the 
current  in  .imjiei-cs  which  is  rei{uirod  to  fuse  a  cylindrical 
conductor  of  a  diameter  of  I  cm.  of  the  material  named. 

Fiuing  w>n«UuL  FiiMDg  tfiii[>fmt»i*. 

SSSb  106* 

1900  U4 

1B7S  660 

1392  1800 

1277  1776 

1173  liOO 

177-4  1600 

lOS-S  2«6 

3406  336 


Uopjicr    

Silnit    

.\  hi  mi  111  lira 

Ucnnin  nlvtir  „ 

Plntiiiutii    ,.,„, 

I'lntinoiil    

Iron »» 

Tin 


Alloy  (Iwd  8  ptffrf,  till  1  t«rt)  3SS-6     160 

I  have  added  thu  tempei-ature  «f  fusion  to  each  of  tbesa 
meuls,  and  the  table  means  that  if  wo  lake,  for  example,  mi 

'  'thin  h  the  Tptirih  paper  on  the  •atyecL  »t  "  HnttBR  EIToctM  " 
tliat  Mr.  I'uNcu  hu  contritiutwt  to  tbu  Ihvctoiingt  vt  tke  Bojnd 
Sootay.  i  U.  EIoiii,  L'KleOrkien,  D«Minbur  14,  1888. 


iiiiifonn  copper  wire  of  1  cm.  diameter,  a  curronLof  2,350 
amjioree  will  r.me  it  to  l,054de^.  C,  ami  tliorcforu  Uiae  it  ; 
and  if  wo  tnkc  &ny  similar  cniiductor  of  co|i]>qi',  but  oi 
diflerciit  diameter,  tl,  the  ftwing  ciirroiit,  C,  It 

C  =  2,S3W». 

The  fueitig  cnrrcnt  of  any  other  matorial  is  obtatnod  from 
the  et|uation 

C  =  adi. 

It  scorned  rtatur&l  that  tho»o  consttuite,  niurkiiit;  such  a 
distinct  and  wclt-deflnHd  fiducial  point,  should  also  enable 
iia  Co  obtain  the  currents  that  would  raise  the  wire  to  ajiy 
other  tomjjoratuie. 

A  constant  current  InLvorMing  a  cylindrical  metallic  con- 
ductor does  work,  \V,  upon  that  conductor  to  an  amount 
which  is  measured  per  second  by  the  product  of  the  E.M.F., 
£,  at  the  ends  of  the  couductor,  urni  the  cuirent,  C,  or 

W-EC. 

ThiH  work  apitears  m  hcut.  The  tomjwraturB  of  the  con- 
ductor is  raised.  When  the  temperature  of  the  »nre 
becomes  constant  the  expenditure  of  energy  iii  the  wire, 
and  ite  dieaipation  by  radiation  and  convection  from  the 
surface  of  the  wire,  must  be  equal  and  constant  uIbo. 
Honce  the  temperature  of  the  conductor  when  constant 
becomes  a  measuro  of  the  work  done  per  second,  and 
therefore  a  measure  of  the  constant  current  flowing.  The 
rato  of  loss  of  heat  per  degree  per  unit  area  ot  any  surface 
ifl  its  emiseivity,  c  The  vulue  of  f  depends  tiiwn  the 
character  of  the  Kurf»,ce— that  is,  whether  it  is  polished  or 
rough,  cioan  or  dirty,  bright  or  Slack,  metallic  or  oxidised, 
painted  or  coated  with  some  pi'c«crvativo  or  inaulatinu 
medium.  For  the  present  we  will  consider  an  unprotected 
Burfttce,coiU|>arabIe  with  the  surface  when  at  white  beat, 
and  we  will  call  that  xurface  luinnai.  Let  a  current  be 
^mlied  to  a  given  conductor,  exjtoaed  iu  still  air  at  atmo- 
epheric  pressure,  until  it  assumes  any  constant  temporature, 
T,  the  siUTouuding  objects  being  at  a  lower  temperature, 
T, ;  then  the  toUtl  heat,  \V,  which  will  be  emitted  |>er 
second  by  the  whole  surface,  S,  of  the  wire  to  lie  surround- 
ing objects  will  be 

Hence  EC  =  «SCT-TJ (1), 

EC 

'-  r«' 

if  wc  put  fJ  for  T  ~  Tj,  the  excess  of  temperature  acquired 
by  the  wire. 

Hence  wo  can  dotermine  e  for  any  conductor  at  any 
temperabtirc  by  measuring  K  C  and  $. 

I^utting  R  =  Cli,  S  =  /irrf,  and  R  =.  ipt/Td^  (p  being 
the  fiiieci^t!  remtancc  in  CU  H.  uitita,  /  the  length,  and  d 
the  diameter  in  ccniimetree),  (1)  becomes 

*^"''  ....  (2). 


and 


e 


cir 


■iftt 


Now,  if  p  and  r  vary  together  in  the  same  proportion  in 
tenxM  ot  6,  then  0  =  «  C  for  any  [>articutar  wire.  That 
A  and  t  do  vary  together  in  the  same  proportion  is  entirely 
in  accordance  with  measurement  and  experiment ;  and  it  is 
intereatiiig  to  note  that  it  U  aUo  in  acconlance  wtlh  the 
researches  of  Mr.  J.  T.  Bottomlej'  on  thermo-r&'Uation 
(Phil.  ynww..  vol.  178  (1887),  A,  pp.  429*4,10).  Thus,  if 
wo  uke  the  table  given  on  p.  443  of  that  paper,  and  work 
out  the  vuriatiou  in  rcsistaiico  of  a  platinum  wire  (which 
\'ariatioa  is  the  same  as  for  copper)  by  the  usual  formula, 

lit  =  K  (1-0038)  ", 

we  f;ot  the  values  sbowu  in  the  fourth  coUimn : 


Bcttomlof'a  ItMCsrclicB 

Rt  catcuktod   flMin 
the  furiiLu!*         , 

fti  =  ii-a  (10038)'! 

& 

0>/RJs. 

«. 

66" 
110 

fise 

140 
900 

fl-45xlO-'- 

flOfiS     „ 

747       „ 

ItM>         „ 

Ut>S 

32)3          „ 

M-6  X 10-* 
18-7     „ 
S8-2     .. 
bib     „ 

108 

?68 

I7« 

27'3 

48-4 

187  « 

W4^ 

If  we  d«t«nni»e  C  tor  any  temperature,  then,  since  ^« 
«  C,  the  current  C  ]iroducing  any  other  teroj>entiire  &  is 
oht:tiiied  by  means  of  the  equation 


0'. 


«yj 


4 


C'=  2530 


y 


Now,  for  copper  of  I  cm.  diameter  C  =  3,530  for 
1,054deg.  Thui4,  if  wc  want  to  6nd  the  current  that  will 
raise  such  a  conductor  to  ISdeg.,  we  have 

=  281  amperea, 

if  the  surface  be  equivalent  to  the  aeeuwed  normal  surfacT 
Now,  since  we  are  dealing  with  metjitlif  snrlnces  only, 
and  the  normal  etufiu'O  has  hcen  duliiii'd  to  be  that  com- 
parable with  the  surface  when  at  a  white  heat,  it  remains 
for  us  to  determine  the  coellicient  which  shall  convert  this 
normal  suifaco  omiseiinty  to  that  of  the  surface  of  ordinary 
wires  at  low  tomporattircs.  This  I  have  done  for  copper, 
and  the  results  have  been  amply  confirmed  by  Mr. 
Kennellv,  in  Mr.  Kdison's  laboratory  at  Orange,  N.J., 
L'.S.A.** 
Taking  the  normal  surface  as  unity,  then 

Sarfiue 

ODCadtBt. 

Uriglit  <ui>l  polialiod  cop|>CT O'fi 

Cop|»r,  iHriy,  oxii]iib.t,  or  blaokod  witli  fthellsc  varaiiJi    0*6 

Ciip]>vT,  wtll  c'oBtDiI  wilh  lunpliluk    1*0 

Taking  a  wire  1  cm.  in  diameter  and  calculating  from 


Vtf 


C'  =  0-5C*/  a  for  bright  wire,  and  0-6C 


\!o 


for    black 


wire,  we  get 

&it*8. 


HMeg. 


SMog. 


WdeB- 


SM 


tCk      I 


Bright  Bliu.k     iirlElit     Itlack     IirUlit    liluik    Itrliiht    Blick    Hruht    Black' 

rxric     fKi-xPKFKricpicPKPX 
n  aft  iiH  104  t2i-s  US  lis  ii7  IBS  tee  aai  SOT  SIS  «M  lei  sw  sm  so  tsti  tio 


V^' 


(UK  I 


N.K. — ?  mnans  oa]oiiUt«il  ln»n  the  famiiiU  C  =  1266 
K  mCAoa  tho  liKuroa  obtKiliAil  by  kit.   Keunellj'. 

a  concordance  which  is  very  satisfactory. 

Now  the  current,  C.  producing  l,054deg.,  9,  in  a  bare 
bright  copper  cylinder  of  1  cm.  diameter  is  0'5  x  2,530 
amperes,  and  that  which  would  produce  a  temwriLture  of 
lOdeg.  C.  is 


0-5  K  3,830 


V  1,054 


I S3-2  amperei- 


Usjng  both  aJtematinf^  and  continuous  currents,  it  was 
found  that  in  a  copper  wire  with  d  =  0*GO.'>6,  ff  was  S0-3deg. 
Now  the  ciu-ront,  C,  that  will  raise  a  wire  1  cm.  in 
diameter  SO'Sdeg.  in  temjierature  is 


C  =  2,530 


/50-3 
V  1,054 


553-7  amperes. 


4 


Rut  the  current  that  will  raise  a  wire  of  a  diameter  of 
0'6956  cm.  through  the  same  temfwrature  is 

(0  x(fl).»  552-7  X -69561  =  320-6  amperes; 
or,  if  the  wire  be  dirty, 

320G  X    (i  =  192-4  ajnpc«». 
The  ciurent  ucMially  wiut  in  each  case  198  amperes. 


luorMW  of 

ofwiw- 
C. 

Current  In  atupanM. 

Tim*. 

Olworvctl. 

C&lciiUli^.          ^ 
C  =0-6C\'-^''**B 

10.45 

11.15 

1S.0 

3.30 

3.45 

4.30 

86" 

60 

79 

78 

73 

454 
454 
460 
446 
440 
429 

461                 ■ 
448               ■ 
446               ■ 
431                  V 

Ourrrat  <lop|ivit ;  wiro  c^lml.    Current  pat  «a  afain  at  6.30. 
6.0        I         28        I        £9       I  210 


*  A.  B.  Koaaelly,  *'  Oa  tb«  Stating  ol  Coodnoton  It;  Els 
Cumnta  "  (kbatnet  of  rmort  ro*'!  LoImM  tbn  Rditon  Connulioa  «t 
Ningwa   ralln,   Angiut,  1880;  XltxtHuU    WorlJ,   Novtmb))'- 
KoTcmbor  90th,  Dowmbei  7tli,  atid  Dseunber  I4tb,  18(i 
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A  copp«r  conductor,  bare  aruJ  dirt)',  SOft.  long  and 
O'llMn.  in  diameter,  w&s  stretched  acrosa  a  room  wbera 
the  air  was  Btill,  uiid  rariouii  continuous  currents  were  trans- 
milted  tirough  it.  The  resiUta  are  tabulated,  and  the 
obeervod  and  calculated  ciirranta  giran  in  the  preceding 
table. 

Thus,  U  we  know  the  current  prodaclng  any  fixed 
temperature  in  any  cylindrical  conductor,  we  can  readily 
calcalatc  tbo  curreul  required  for  uny  other  t>omporature. 


SAUNDERSON'S  IMPROVED  ARC  UGHT. 

For  many  yeant  there  have  been  ellbrta  made  for  the 
improvement  of  carbons  for  electric  arc  kmpe  with  eome 
measure  of  sucr-oea,  also  for  introducing  various  materials 
into  the  arc,  but  in  no  ca»e  has  any  important  advantage 
beet)  {,^ncd.  In  man;  coses  certain  sitostauces  have  been 
ground  up  and  incorporated  with  the  carbon,  with  the 
raenit  that  nshea  or  cfinVers  have  been  formed  to  euch  an 
extent  afl  to  roiidor  the  light  of  less  mthcr  than  greater 
intensity.  The  most  succoflsful  carbons  have  been  tbo^te 
made  up  with  finely  powdered  soft  carbon  dust.  A  very 
remarkable  discovery  has  boon  made  which  will  certainly 
give  an  onormoua  imi>etus  to  electric  light- 
ing. The  inventor,  Mr.  r^lewellyn  Saunaer- 
eon,  of  Kingttown,  county  Dublin,  whilst 
experimenting  with  the  arc  lamp  in  his  en- 
deavours to  improve  its  powei^a  to  [lierca 
fog,  so  as  to  minimise  loss  of  Itfo  at  ^oa,  de- 
termined upon  introducing  into  the  arc 
minute  quantities  of  intense^  heated  hydro- 
carbon vajmur  so  aa  tn  enrich  the  light  with 
thcwcU-knownfog-picrcinsraya— vis., yellow 
and  red.  Ha^-ing  eucccedGd  by  this  means 
in  producing  a  beautiful  snnghino  yellow, 
he  diHoovored  that  at  the  same  lime  the  in- 
tensity of  tlio  light  was  onormouflly  increased. 
A.  plant  was  put  down  coniiisting  of  gm- 
engino,  dynamo,  and  electric  arc  lamps,  and 
the  quoation  was  followed  up  by  introducing 
varioUE  gases  into  the  arc  in  a  number  of 
curious  ways,  only  a  few  of  which  can  dow 
be  described.  The  first  consisted  of  a  jet 
through  which  the  ripour  was  projected  into 
the  arc,  then  two  jets,  and  so  with  a 
number  of  other  contrivances.  Tho  hydro- 
carbon was  vanourisal  in  the  tube  leading 
to  the  jet,  ana  retarded  in  its  passage  hy 
aebestoe,  etc.,  to  give  the  oarbon  time  to 
bring  the  vapour  up  to  an  intense  heat,  and 
a  wick  was  employed  to  prevent  the  vnnoiit 
from  Koiiig  back,  as  well  as  to  euu|ily  fresh 
fluid  by  capilUry  action,  Hin-inglnoroughly 
convinced  nimself  that  a  subBtantial  improvn- 
meot  of  the  light  could  bo  produced  without 
reijuiring  additional  {(Owcr  from  his  ga*- 
engine  and  dynamo,  the  inventor  now  contemplated 
bringing  his  new  Ii^ht  forwiitrd  (or  ucluat  teste  against  the 
best  light  that  could  be  produced  by  the  carbons  now 
nniversdly  emplovod  in  urc  lighuing.  lie  made  enquiricR 
06  to  who  he  should  ask  to  ascut  him,  and  Lord  Crawfonl 
very  kiiidly  allowed  some  temimrary  lOHts  to  be  made  at 
the  store  of  the  London  Electric  Supply  Corporatinn 
in  the  Aflelphi-terraoe,  but  the  eidgenciea  of  tho  business 
of  the  corporation  were  such  thai  the  long  and  laborious  in- 
veitigaLions  required  cuuld  not  be  continued.  Subsequently 
the  inventor  was  recnmm^nded  to  anply  to  Mr.  Ap[>3,  J.'fS, 
Strand,  London,  so  well  known  lor  aii  work  in  ccnnuctiun 
with  physiea]  science,  and  after  careful  consulcaiion  it  was 
decided  to  put  down  a  pUut  consisting  of  gas-engine, 
dynamo,  storaee  cells,  and  two  largo  Brockie  Pell  ai-c 
bmps,  each  taking  about  4.*^  volu  and  12  aiD|>eres.  This 
plant  began  running  in  May  liuit  ytiar,  and  was  designed 
and  filled  up  by  Mr.  Appe  with  a  full  complement  of  testing 
inBlrumoiils  of  ibe  moat  approved  design.  The  two  laniiw 
were  arranged  al  the  ends  of  a  lung  phoiometer  scale,  the 
photometer  being  in  the  centre,  at^  the  lampa  vertically 
placed   at  each  end,     Tho  exact  candle-power  of  either 


Siuoilersoii') 
Are  Lstn|<, 


lamp  was  not  thought  to  be  important,  but  the  precise 
relation  of  the  lighta  of  the  two  lampe  was  the  point 
to  bo  oscerlained,  the  ouorgy  to  each  being  indicated 
by  the  sets  of  instruments  placed  on  the  walls  opposite. 
At  this  stage  the  esi^rimenta  were  greativ  extended, 
and  many  Qiousand  obser^-ations  tuken,  witli  a  general 
mean  result  agreeing  with  that  separately  and  aftci  wards 
determined  by  I>r.  Hopltinson.  It  was  found,  however, 
that  for  very  exact  moasur^menls  greater  &teadinesa  was 
absolutely  nccessai'v.  Uaving  now  procured  readings  of  a 
reliable  nature,  and  of  tho  moat  extr-ionlinary  chanicter, 
the  inventor  was  advised  to  call  in  I>r.  John  llopkinson, 
M.A-.  D-Sc,  F.K.S.,  ek  ,  to  report  to  him  on  the  |)owor  of 
the  new  light  as  comjtared  with  the  old  arc  light.  A  pair 
of  black  velvet  scroona  were  ordered  to  be  placed  behind 
the  lamps,  and  the  whole  of  the  framework  also  was 
coloured  a  dull  bhjck.  The  tulies  of  the  photometers  were 
also  lined  with  black  velvet,  and  special  arrangements  were 
contrived  to  get  the  maximum  sieadinese  of  light  from  the 
lamps.  At  this  point  some  measurements  were  taken  which 
were  fully  voiihed  subaequently,  but  the  uosteadinesa  of 
the  light  was  still  a  serious  source  of  difficulty,  Tho  lamn 
were  now  made  to  rotate  in  their  own  frames,  and  to  be 
inclinable  at  any  angle  aleo,  the  automatic  regulating 
mi'cluiniBm  being  ctiLirely  rumovod,  and  a  Kcrew  arrange- 
ment added  for  hand  regulii lion.  By  this  means  the  pos- 
sible errors  due  to  craters  were  almost  entirely  eliminated, 
and  after  taking  a  great  number  of  roadiugs  Dr.  liopkinsoa 
decided  to  make  his  re{>ort,  which  is  as  follows  : 

Tiis  Ssi'Oia  uf  Da.  Jou»   HorKi>M)N,  M.A.,  D.Sa.,  P.R.8,,  Jio. 
Arr  Lump  mth  JTifdroairhfni. 

Tli«  iifciiliat  rivture  of  this  iarcutioa  Is  that  Uw  lewtr  or  aogstire 
carUou  u  boUoir,  anJ  ia  coiint»il«ii  witli  a  nssrvMr  of  Iiydrocsrban,  u 
tried  by  mo,  Voun^')  por^n,  denMty  0*866.  This  oil  psues  tip  tho 
hollow  lisilioD  iuto  the  arc. 

The  objbi^t  of  my  uiiNitimetita  vu  ta  asMrUla  what  advaDUfje,  if 
itty,  raiultoti  frnm  Uiu  nnuKncn  of  thf  hydrocarbon.  Two  arc  lamps 
wcro  praridsil,  identical  in  ill  mtaectK,  iritti  tlio  excoiitioti  thbt  to  ons 
of  Ihctn  th«  InvootioD  was  opplioiL  Tao  E.M.F.  aai  cumat  (upntkd 
to  Mwb  w  wort  auasured  by  roltwotvts  and  *inp«rc-ai«t«rf,  Whicli 
w«To  s(t«nrudi  oompOMd  with  Mdi  otbor,  aod  woto  fonail  to  givo 
chc  same  indiontions  far  th«  ssnno  DnnvQU.  Ths  lighti  uivaii  hj-  tho 
two  sroa  were  cam^ned  by  a  tiliotoraotsr  gsnxtrally  of  ttm  otvlinsiy 
uonslnictlon.  In  a  |i&rt  of  Itio  exiwrinieDts  th«  ordinuy  Budwd 
xreaw  x^t  WBH  ri.-|ilaceJ  hy  thu  sacalloj  Joel's  phoComctea',  conaiating 
oftwo  tiiDCL>a<irulim'iirNl  i^Uss,  then»ialts  witb  tho  two  iostruinaats 
lire  ill  lair  accord. 

In  <>rJ<r  to  dimiuiali  the  Teiy  &(f1im4o ratio  varislioo  d«i>«iii(«nt  upow 
[hfl  podtbD  of  tho  enter,  the  UmM  wor«  tnt^Uaod  so  that  the  lvm  or 
Itid  oartioijit  iiiaJu  alt  »uj;te  at  15Ui'j{.  witlt  tlto  lioruouLal,  tha  oraUn 
ill  llip  two  iip|>Di  carbons  fadiiK  nm^li  otiittr.  Iletweeu  lUOOMilre 
oWrralions  tho  \ain\n  were  turniul  lliroiigh  an  angle  of  IBOdttg.  aboot 
tW  aJiu  ol  the  carlon*,  ao  as  to  ttvchw  die  favDarsUi)  or  uafavour- 
abla  pooltioB  ol  tho  cnUn.  A»  uiiftht  be  expoctod,  the  gbMrrfttion* 
variM  very  oonaldor&hlj,  AC<1  th«  mMti  of  the  obMrrationa  only  b 
pven  here.  In  obtaining  thia  mean  th«i  wholo  of  the  ebsorratioa*  am 
incluikd  wllb  tbe  exception  of  six — throe  oKtiomely  fsvonrabls  to  the 
new  lamp  :  three,  on  toe  other  hand,  iinfaToanlile. 

The  fiual  ronut  whldi  I  liud  Ih  tlilx :  Mean  potoDtlal  of  ordlasiy 
lamp,  59'6  vntu ;  of  tiow  lumi-,  41  '4  Tulta  ;  niuaa  cumint  of  onlinHy 
Uiiip,  12*4  biii)-cr«B  ;  iiimi  uurrvtit  of  uuw  Udiin),  11 '1  aoijiem', 
invaa  tnmrey  iu  oitiiiinry  lamp,  493*5  watts  ;  no^ti  m«rgy  of  a«w 
kmp,  4S9'&  watti ;  moan  ratio  of  th4  %ht  givan  bv  the  new  latnp  to 
the  Ufthl  given  liy  Llio  old  lanip,  1'88.  Time,  in  thoin  oiperlmenia, 
K'ljiUt  i^nimuiiiiitK  Hdiiidwlitt  Inot  enorKjr,  the  new  lamp  jrire  tieariy 
iIiiiiIpIp  m  iiiiich  li^bt  a»  tbo  old  Ismp.  Thoro  is,  thurotom,  in  an  are 
^•f  ih'v  aK  a  »iilii)t«Dtial  advantage  from  theiuKi  of  tho  invention, 

J.  Hei'Kiyso!!. 

6,  Viutonu-itroui,  Jumiuy  SI,  1860. 

Among  tho  groiit  advantages  of  this  disoovery  we  may 
meiiiion  increased  steadiness,  and,  instead  of  the  blnish 
tint  always  present  in  the  ordinary  arc,  a  fine  rich, 
yollDwish-white  colour,  very  agreeable  to  the  human  eye, 
is  produced,  Iteiiig  almost  exactly  the  same  as  sunlight,  and 
having,  it  is  said,  an  enormously  increased  power  of  pene- 
trating li}g,  80  im[>ortaiil  fer  lighthouse  jiurpesee,  and  for 
use  ill  the  military  and  naval  olct^tric  light  projeclori. 

Thu  item  of  exiwiiso  in  applying  the  new  system  is  so 
small  that  it  may  be  negleuled  altogether,  and  very  little  or 
no  alteration  of  the  present  arc  lamps  is  re'pitred.  The 
simplicity  and  cheaiiuoss  of  manufacture  is,  in  fact,  so 
great  that  it  is  probable  not  more  than  ^0  per  cent  or  30 
|ier  ccetw  in  total  cost  need  be  added  to  the  preoent  ooat  of 
the  carbons  agaiiwt  the  diminution  of  the  general  eoet.  It 
may  well  be  asked  how  these  results  are  attained.  U^  to 
this  moment  Uierc  le,  perhaps,  no  sufficient  ex[ilanalioni 
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but  it  is  highly  probable  that  the  exceedingly  fine  particlos 
introduced  into  the  arc,  aod  impinging  igainet  the  upper 
cwbon  by  the  ascent  of  the  nydrocarbon  vapour,  we 
ACtetl  upon  with  great  advantage  Dy  the  electrical  onsrgy, 
whereas  the  harder  pajticlcs  of  the  carbons  have  to  be 
taken  from  their  stAto  of  cohceion,  greatly  rodnced  in 
aize,  and  oven  then  only  a  tmiall  percentage  are  foimd 
suitable  for  the  higher  incandescence  (from  which  most 
of  the  light  is  derived),  the  grosMT  paiticliw  falling  in 
dust,  found  after  the  lamp  has  gone  out ;  while  portio[u 
more  refractory  are  discbarged  at  all  angles,  and  aomo* 
times  with  conaidernble  force.  For  instanee,  srich  jKLrticlea 
have  been  found  embedded  in  the  surface  of  massive  glas* 
lensM  placed  some  four  or  five  inches  distant  from  ihe  arc 
llame  in  a  honzontal  direction.  The  work  done  in  heating 
a  refractory  and  untuitablo  body  for  the  production  ot 
light  mutt  evidently  be  attended  by  considorablu  toss  of 
energy.  On  the  other  hand,  the  hydrocarbon  vapour 
is  (by  means  of  the  waste  heat  of  the  carbon,  at  a 
point  not  far  from  it8  lower  end)  obt4t,ine<l  from  the 
abitorbent  wiok,  from  which  it  ascends,  being  lighter 
than  the  aurrounding  air,  and  after  being  raised  to  an 
int«nse  heat  aa  it  poases  upwards,  and  having  enormously 
expanded,  it  passes  into  the  arc.  The  quantity  of  vapour 
rc<)iuriKl  ifl  astonishingly  small,  that  which  can  be  produced 
from  a  drop  of  oil  lasting,  with  ordinary  carbona,  noarlv  a 
minute.  It  ii,  however,  not  necessary  to  employ  oil,  but 
almost  any  stiibstance  or  BomiHiquid  which  on  imna  heated 
givca  off  the  vapour  will  answer  well.  For  example,  vase- 
line enclosed  in  a  8ma11  capRiile  of  the  same  aize  as 
the  rod  of  carbon,  and  not  more  than  about  Jin.  long, 
will  hold  sufficient  for  the  burning  of  tlie  carbon  down 
to  the  UBual  length  at  which  it  is  generally  taken  out 
and  thrown  away.  It  is  probable  that  the  minute  quantity 
of  vapour  required  is  acted  upon  freely,  and  that  in  it* 
turn  the  incandescent  gas  or  particles  of  vapour  assist  largely 
in  effecting  the  eei>anition  of  the  particleR  of  the  carbon 
electrodes,  for  the  conauoiption  of  cnrbon  is  increased  by 
about  ith  part.  The  light  is  said  to  bo  far  mora  agreeable 
to  the  eye,  and  of  much  greater  steadiness,  while  as  to 
economy,  arc  lighting  with  thia  improvement,  it  is  con- 
tended, it  equal  to  gas  at  about  3d.  per  1,000  cubic  feet  With 
reference  to  search-lights,  it  is  evident  that  by  adopting 
the  invention  the  illuminating  )>ower,  and  generally  the 
actual  value  of  theae  appliances,  will  be  doubled,  which 
may  be  an  important  fac'^r  in  some  cot  very  distant  naval 
action. 

We  have  visited  the  laboratory  of  Mr.  Appe  where  the 
experiments  were  carried  out,  and  Mr.  Apps  bae  furniahod 
U8  with  a.  photometric  curve  taken  before  the  date  of  Dr. 
Hopkinaon's  report,  which  bears  out  the  result  given.  The 
observers  eat  with  one  hand  on  the  hand  regulating 
screw,  watching  to  keep  the  voltmeter  and  amperemeter 
steady,  while  the  photometer  was  shifted  till  the  lights 
haUnced.  The  lamp  was  rotated  at  each  toat,  and  readings 
were  taken  every  five  seconds.  The  diagram  shows  ibcxo 
readings  in  a  graphic  form.  It  will  be  Been  that  the 
average  distance  of  the  photometer  is  tome  2)ft.  from  the 
cero  line  aw&y  from  the  vaselinod  carbon,  which,  calculate 
ing  by  the  law  of  squared  distances,  shows  the  new 
carbons  yield  double  the  light  for  the  aame  current.  The 
carbons  are  now  being  muc^  with  a  brass  ring  round  the 
base,  forming  a  small  comirartment  for  the  hydrocarbon, 
from  which  the  asbestos  wick  rises  through  a  small  hole 
along  the  length  of  the  carbon.  It  is  the  irittering  away 
of  the  aiibe«to8  wick  that  prevents  clogging  from  the 
deposition  of  hydrocarbon,  as  in  the  process  of  "  flashing." 
The  cost  of  the  new  carbons  is  given  at  about  6  per  cent 
only  above  ordinary  carbons. 

This  invention  is  now  being  tried  in  a  large  instaltatton 
in  England.  The  resulte  have  been  found  to  be  practically 
the  eame  as  those  certified  by  Dr.  Ilopkioson. 


A  Modol  lor  England.— The  New  York  Eieelric  Qub 
is  a  model  organisation  of  its  kind  and  its  eumne  ranks  with 
that  of  the  tiest  hostelries  in  the  metrojmlis.  It  ie  quite 
remarkable,  too,  what  a  headquarter*  ami  rendeivous  it  has 
becomofor  electrical  men  and  tlieir  friend*. — N.Y.  Eltctfwd 
Rftiew, 
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We  may  oootmoHaUy  foUow  th*  Uad  of  our  Atnerieau  CotUem- 
porarU*,  taptctaU*/  uAni  iKty  point  out  a  MrnceaMe  iraif.  Thty 
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SfMBiaon  ccfMi  of  tiu  fMptr  toiU  be  tmtt  mi  reifiMtf . 


THE    PARIS    CONGRESS. 

To-a»y  tlie  eyes  of  the  telegraphic  world  turn 
towards  Pftiis,  for  there  the  International  Congrcag 
meets.  The  only  people  likely  to  suffer  at  these 
congreases  arc  the  English  submarine  cable  cr»m- 
pauies.  It  was  conclusively  shovrn  at  Berlin  that 
they  had  no  friends,  and  wo  most  emphatically  say 
they  arc  not  shown  fair  play.  Many  of  our  readers 
know  full  well  that  our  position,  as  regards  cable 
matters,  is  umque.  The  companies  have  their  own 
organ,  but  that  organ  is  dumb.  They  subsidise  very 
largely,  but  can  call  no  tune.  Public  opinion, 
which  ought  to  have  been  educated,  has  received 
no  information,  and  now  the  agony  of  being  pat 
upon  the  rack,  of  being  kicked  and  cuffed  without 
moans  of  retaliation  will  be  undergone  by  the 
management  of  the  companies  without  any 
sympathy.  AVo  object  as  strongly  aa  anyone  to 
criticise  when  uo  means  of  retaliation  exists — hence, 
we  think  the  companies  arc  in  a  false  position. 
Matters  concerning  them  are  discussed  and  they  can 
take  part  in  the  diBcnasioii,  but  when  it  comes  to 
voting  they  are  almost  powerless.  The  Government 
is  supposed  to  look  after  their  interests  as  regarde 
votes,  but  this  secondhand  voting  has  little  efficacy. 
A  larf;e  number  of  the  members  are  connected  with 
countries  that  have  no  cables,  and  are  little  interested 
m  cable  work,  yet  theycau  vote  upon  such  questions 
OS  cable  tariffs  and  codes.  It  is  not  fair  play  in  any 
sense  of  the  term  to  put  aside  the  people  most  in- 
terested. The  various  govornments  are  sufficiently 
powerful  to  make  the  cable  companies  listen  to  reason 
without  debarring  them  from  voting.  Thcrearo  certain 
reforms  which  might  have  been  introduced  by  the 
companies  without  compulsion,  and  if  we  may  judge 
from  the  signs  of  the  times,  it  would  be  better  to 
at  once  give  in  gracefully  than  attempt  to  fight. 
After  all,  the  policy  of  the  companies  and  the  public 
should  be  in  accord.  The  latter  is  bound  to  support 
tiic  former  to  the  extent  of  success.  Companies 
cannot  be  carried  on  at  a  loss,  nor  should  tbc  returns 
from  such  delicate  property  be  too  small.  The  only 
question  between  the  public  luid  the  management 
then  is,  what  is  tbe  lowest  tariff  commensurate  with 
certainty  of  working  and  fair  dividends;  and  in 
settling  this  question  the  management  is  undoubtedly 
entitled  to  speak  ami  to  vote. 


HAXIH-WESTON. 

The  report  of  this  company  presented  at  the 
ordinary  meeting  the  other  day  is  about  at;  bad  aa  it 
is  possible  a  report  can  be.  The  history  of  the  com- 
pany is  a  History  of  a  failure.  Litigation  is  pending 
against  tbc  late  chairman,  but  whate%'er  the  result 
of  such  litigation  it  can  have  little  effect  for  good 
upon  tho  fortunes  of  a  moribmid  company.  There 
is  one  phase  especially  of  the  history  of  this  com- 


pany  which  should  never  be  forgotten.  It  is  not 
for  OS  to  discuBs  tbe  reaaoas,  bnt  as  fairly  as  possible 
to  state  the  fitcts.  In  the  early  daj's  of  the  com- 
^pany.  Mr.  Maxim  was  brought  over  from  America 
nnder  a  fiomawbnt  stringent  agrcomcnt.  Among 
other  things  specified  in  this  agreement,  we  believe, 
wa8  a  stipulation  to  the  effect  that  ^^^.  Maxim  was 
not  to  enter  into  any  electrical  researches  outside 
his  work  for  the  company.  He  catne  to  England  ; 
he  attempted  to  work  for  the  company,  but,  to  say 
the  least,  was  thwarted  and  prevented  from  working. 

P Unable  to  go  on  working  at  electrical  subjects,  Mr. 
Maxim,  oh  in  well  known,  took  up  the  question  of 
automatically  firing  guns,  and  with  what  suc- 
cess is  known  to  all  the  world.  The  Maxim- 
Waston  Company  had,  according  to  agreement, 
the  command  of  the  services  of  one  of  the 
most  talented  mechanicians  of  the  age,  and 
wbicb  we  honestly  believe  if  they  could  have 
been,  as  they  would  have  lieen — indeed,  as  Mr. 
Maxim  wanted  th^m  to  bo — exerted  in  the  services 
of  the  company,  that  company  to-day,  instead  of 
being  in  tho  position  it  is,  would  have  stood  in  the 
front  of  successful  companies.  The  report  deplores 
that  the  company  has  had  to  be  worked  by  men  who 
know  nothing  technically  of  electricity  in  competi- 
tion with  oompaniea  managed  by  men  who  have 
both  the  genius  for  business  and  the  technical  know- 
ledge necessary  to  prevent  their  rushing  into  error. 
If  what  we  have  said  about  the  transaction  with  Mr. 
Maxim  is  correct,  whose  fault  is  it  that  the  company 
is  in  tba  position  it  now  occnpica  ?  Our  information 
is  to  the  effect  that  the  position  is  due  simply  and 
solely  to  the  action  of  the  late  chaiiman,  Mr.  Hugh 
Watt.  While  deploring  the  condition  of  the  com- 
pany, it  ill  becomes  the  present  directors  to  try  and 
t  a  glamour  over  the  shareholders  by  still  further 

showing  their  entire  ignorance  of  the  position  of 
other  electrical  companies.  The  chairman  at  the 
meeting  combated  the  statement  of  the  Financial 
tfeics,  that  "  in  these  days  olectric  lighting  com- 
panies were  fairly  established  and  wore  paying  d)^i• 
-donda,"  and  then,  in  reply  to  a  shareholder,  made 
certain  remarks  about  Mosars.  Woodhouse  and 
KawBon  which  are  unwarranted  by  facts.  We 
ahtiU  be  somewhat  surprised  if  the  company 
referred  to  docs  not  take  an  early  opportunity  of 
replying  to  the  statements.  We  have  pointed  out 
an  error  made  under  previous  management,  but  errors 
did  not  end  with  that  management.  The  balance-sheet 
fM  presented  shows  patents  value,  so  much.      Now 

B  it  a  fact  or  is  it  a  fiction  that  many,  if  not  all,  the 
patents  have  been  allowed  to  lapse  by  non-payment 
of  the  dues  thereon  ?  If  no  patents  exist,  how  can 
they  be  of  value  ?  This  is  a  question  concerning 
the  present  management.  Do  they  think  it  possible, 
if  the  patents  are  worth  working,  that  competitors 
will  not  adopt  what  is  now  free  to  all  the  world  ?    A 


patent  is  worth  somotbin^  whou  it  is  practical  and 
a  monopoly  ;  or  a  business  is  worth  something  that 
has  been  built  up  during  the  time  a  patent  has  been 
running.  Those  who  have  any  interest  at  all  in  the 
matter  will  agree  with  the  chairnmn,  that  what- 
ever  tho  company  has  touched  has  turned  to  ashes. 
A  splendid  example  of  how  not  to  do  it ;  a  more 
splendid  example  of  idiotic  company-mongers  getting 
rid  of  able,  competent  men,  cannot  be  found  in  the 
whole  history  of  limited  liability,  and  yet  sncb  is  the 
law  that  it  is  doubtful  if  anyone  can  be  blamed. 


CORRESPONDENCE. 

THE  LANE  FOX  PATENTS 
To  THE  Editor  of  Tuk  Electrical  Enoinkkiu 

ScR, — With  ref<»'enco  to  the  article  in  your  tseuo  of  the 
9tb  inst,  regarding  the  [jane  Fox  patents,  will  you  allow 
me  to  point  out  that  you  appear  to  he  under  a.  niiK-ipprG- 
b&naion  as  to  Mr.  I^itno  Fox  having  ckimod  to  bo  th«  dis- 
coverer of  otirtli  ruturae.  As  you  point  out,  in  1878  this 
would  have  teen  a  "moaBtroua  claim." 

"The  galaxy  of  talent  "  to  which  yon  refer  doot  not,  i» 
eeems  to  oe  tUL'^ooted  in  your  urticit',  nuiintuin  that  such  ft 
cJnim  was  a  valid  oiio  :  for,  aa  a  matter  of  fact,  Mr.  Lane  Fox 
h-M  ma.tlo  no  such  claim,  either  alone  or  in  conihination. 
All  that  the  experts  point  out  in  thiit  connoction  it  tbat  tliu 
use  of  the  word  "earth"  in  the  spcciBaitiuu  is  merely 
descriptivo;  uitd  that  it  tiruiierly  and  sufficiently  indicates 
any  return  path  for  the  electric  citrrent. 

The  sVHtem  of  incandescent  lighting  claimed  is  described 
by  Sir  Williani  Thuuison  a«  one  for  "  distribimoii  in  panillol 
ar«,  in  conjunction  with  secondary  batteries  as  reservoirs 
ol  electricity." — Youra.  etc, 

C.  A.  Stkfhknson, 
Managing  Director  Lane  Fox  Electrical  Comjsujy, 

Loudon,  S.W.,  May  13,  1890. 


WYNNE'S  miBAN  ELECTRICAL  TRAMWAYS. 
To  THK  EurioK  OF  Thk  Elkctricu.  Enuikkkh. 

Sir, — Id  your  notice  of  this,  quoting  my  roferencee  to 
the  accumulator  Byst*m  at  BniueU,  and  ite  failure  there, 
you  say,  "Thin  etatenietit,  though  true  in  fact,  takoa  into 
no  consideration  concomita.nt  circumstances,  to  which  we 
have  already  alhidivl,   prominent    umongst    which    wer« 
certain  tnunici|Nil   ilitGcultios,"  etc.      My  information  wa< 
direct  from  Brusselii,  but  before  ro[>lying  to  the  .tbovo  I 
wrote  [or  further  information,  puttin]|;  your  points,  and 
this  is  the  reply :  "  The  surrender  of  the  Julien  system  is   ^J 
duo  principally  to  the  economic  cause  and  to  the  ooHt  of    ^| 
maintenance  of  the  aocumulators.     Mo  difficulty  with  the   ^^ 
municipality." 

Vou  traverse  my  atatemont  that  "  no  material  advance 
whatever  has  been  made  in  accumuIaLora "  for  traction 
purpoHes  during;  the  taat  eight  yeart,  hut  will  yon  kindly 
specify  the  material  immovemonls  which  have  been  made. 
1  suppOKod  invHulf  fairly  wetl  conversant  with  what  has 
Iwen  done  with  ucvumulaton,  and  I  eertiinly  oajrht  to 
hnow  of  any  mikterial  improvemeEit,  liut  if  yuu  can  [ki'ovo 
me  wrong  you  may  do  so.  tnd-I  will  rewhly  admit  my  un- 
intoiitioiial  error.  What  1  do  know  is  that  for  the  last 
eight  years  "  projecta  have  been  in  band,"  long  and  »tcop 
linea  "will  shortly  ''  be  economiadty  worked,  uccumulatora 
ore  "going  to  bo"  improrod.  Meanwhile,  the  overhead 
oystem  carries  all  before  it. 

Von  say  that  I  cavalierly  dismiss  the  insulation  of  the 
sections.!  conductont  "  with  ordinary  grouting."  This  ia 
not  quite  what  I  did  bav  ;  I  uid  that  toe  sections  and  the 
eotts  should  bo  "  well  laid  in  ordinary  jnirh  grouting," 
which  ia  the  grouting  used  in  M.inchGetor,  Liver|MJol,  and 
Glaagow,  and  i«  a  vcrj*  different  ihirn;  from  ordinary  grout- 
iag — bosidoa,  1  point  to  tho  short  tongth  of  the  chsu^od 
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■action.  Ab  to  the  nuincondiicUR'  of  electricity  being  iii- 
■ooasBJble,  it  is  nrocieoly  as  ftc«««sible  as  any  olb«r  main 
conductor  of  otootricit;  which  ia  laid  in  the  rood. — 
Yours,  etc.,  Frank  Wvnnb. 


ELECTRIC    TRAMWAY    SYSTEMa 

To  THK  Editor  of  thr  Elkctrica,!,  Enginker. 

Silt,-~Iii  your  issue  of  la«t  vrci^k  you  publish  a  i)eicri|>- 
tion  of  tin  cloctric  tramway  syatem,  call&d  tbo  Waller 
IkCuiville,  for  which  several  features  are  ckimed  as  new. 
I  bog  to  point  out  to  you  that  this  system  is  by  no  rooanii 
new,  having  l)ceii  jtatontod  by  me  in  1887.  In  my  specifi- 
cation {IiQiirovsmenta  in  Kloctrical  Tramways  atid  Rail- 
ways, No.  U,029.  October.  1887).  &  copy  of  which  I 
enclose,  will  be  found  a  full  description  of  thia  mabbod  of 
insulating  and  collecting  from  a  flexible  cable. 


^: 


.  ■ 


^?^"r?^-:" 


Fio.  I. 

To  Mr.  Volk,  of  the  Brighton  Electric  Kailway,  is  due 
the  credit  of  having  first  employed  insulators  ot  the  telp- 
graphic  form  for  an  electric  tramway  syntem  {sef  speciti- 
catjon  No.  9,388.  August,  1885),  and  Eklso  of  providing 
retnovablo  lids  allowinjr  access  at  all  times  to  them.  Mr. 
Volk,  however,  /ixM  his  conductor  to  the  insulatora,  and  it 
was  to  get  over  the  difSculty,  caused  by  the  breaking  of 
the  insulators,  that  I  designed  the  system  with  a  flexible 
cable  rfstmff  OTi  hooks  8up[>orted  by  insulators,  as  shown  in 
my  specification  and  your  description  of  the  Waller -Man 
vifle  system.  This  method  ut  insulating  and  collecting 
from  the  conductor  is  the  very  essence  of  my  system,  itnd 
it  will  be  seen  on  comparing  my  specification  with  your 
description  that  the  method  employed  in  the  Waller- 
Manvillo  i*  identical. 

The  claims  made  of  the  conductor  being  removable 
through  the  alot,  acceaaihility  of  the  insulators,  collecting 
ana  rigidly  fixed  to  the  car,  etc..  are  all  mentioned  in  my 
Rjtocilication,  and  it  is  difficult  to  see  any  now  points  in  tho 
Wallor-ManTillo  system,  except  a  alight  alteration  in  the 
form  of  the  conduit,  and  one  or  two  mere  rnatters  of  detail 
of  which  any  mechanic  coiild  sit  down  and  work  out  in- 
numerable shapes. — Yours,  etc.,  F,  C.  Aluiop. 

165,  Queen  Victoria-street,  E.C.,  May  12th,  1890. 

[We  reproduce  Fig.  I  from  the  specification  sent  by  Mr. 
AJUop.— £».  E.  A'l 


ELECTRIC    TBAHWAY    DATA. 

BT  CARY  T.  HITK-'HINSON,  PH.D. 

fCenttvdcti  fnm  pa^  3SB. } 

Same  measurements  of  tbo  time  required  to  atop  and 
start  the  cars  taken  here,  of  which  the  resutts  are  given 
below ;  the  timing  was  done  by  a  man  on  the  car  with  a 
stop-watch. 

The  [notor  car  weighed  LO,0001U  ;  the  tow  car,  5,300lb. 


FOB  MtVroH  CAB: 
A.  Time  car  remained  stationary. 

Average  of  77  readings 7'!  sees. 

Maximum  32       „ 

Minimum    3       „ 

The  readings  are  all  close  to  the  mean  ;  the  23  is  unique,,^ 
and  no  other  is  near  it. 

&  Tirao  for  starting  car  to  two  poles'  distaoco — that 
'J  50ft. 

Average  of  128  readings 22  aeca. 

Maximum 30    „ 

Minimum  12    „ 

j\ll  very  close  to  the  meun. 

C.  The  time  for  throwing  ofF  current  to  stop : 

Average  of  d.'V  reading)) 12  6  sees. 

Maximum  21'      „ 

Minimum 5*      „ 

All  very  close  to  the  mean ;  the  distances  varied  from 
100ft-  to  120ft. 

D.  Timoof  running  from  polsto  pole— thatJ8,126,ft;  i 
speed. 
Average  of  SOS  readings,  G2S  sees. — 13*7  miles  per  hotir< 

Maximum 7        „        12'3        ,, 

Minimum  5        „        17'  ,, 

Hame  for  motor  with  tow. 

A.  Average  of  I4S  readings 8'2S  sees. 

Maximum   43' 

Minimum 2*        „ 

No  readings  between  20  aitd  45  seconds  ;  the  raadii 
are  fairly  clo&e  to  the  mean. 

B.  Average  of  133  readings 2^ 

Maximum  30 

Minimum  18 

All  close  to  the  mean. 

C  Average  of  111  raadinga. ll-R 

Maximum 23' 

Minimum    7' 

All  cloee  to  the  mean  ;  average  distance  150ft  to  190tt. 
D.  Net  taken. 

The  following  tables  give  most  of  the  above  resalbs 
some  deductions  from  them  : 

Table  L 


•I 
n 


aui^ 


Ko^U. 


1      834667e910U 


Mi 


i\ 


8 '24:  107 
S34  103 


4 


81 


S-4 


6-2  6-2 
d  S  I  S-5 
76 ;  5-S 


6-7 


8-5 


10-3 


l-» 


1-27 


9-41  "M  72 


Tabli  IL 

Power  on  gradee — average : 

A.  -f  percent, 17-9  b.  p. 

A.  6       „         221    .. 

C.  1-43 U'9 

C.  3  2ft 15 

C.  3-8    , 18-3 

D.  9-5    , 247 

Tablk  IIL 
Cost: 

Average  of  all  the  fotir  roads  in  per  cent : 

Carmen    69-5 

Mitintenance  II '5 

Oenerating  power  19 

lOO-O 


THE  ELECTRICAL  ENGINEER,  MAY  16,  1890. 


391 


Of  tJio  poww-hooM : 

Lftbour II -0 

Fuel 6-S 

Oil,  waste,  etc 1-7 

19*0 

Column  No.  4  in  Table  I.  la  the  first  that  ciiiJa  for  com- 
ment. These  figures  are  obtaineit  from  dodncung  iho  fric- 
tion card  from  the  raoiin  i.h.p,  and  dividing  by  tho  ntimb^er 
of  cars.  The  result  is  roughly  constant,  whicn,  of  course, 
mentis  nothing  more  than  tbut  the  power  on  the  car  is 
nearly  conttant  in  spite  of  tho  variod  conditions  of  the 
road,  and  should  Bhow  in  the  electrical  measurements  as 
wall  as  in  the  i.h.ji. ;  (or  "  D  "  and  "  E  "  tho  car  measure 
menta  are  nearly  the  earns— viz.,  8-1  and  8-6  b-p.  On  the 
other  hand,  taking  the  average  power  from  station  readings, 
"A  "'and  "E"  agree— viz.,  6-*  and  6-.i  h.p,;  «a  tho  values 
tie  aw  80  to  speak.  The  electrical  readings  do  not,  how- 
ever, agree  as  closely  aa  the  mechanical. 

The  car  readings  were  all  taken  at  SO-necoiid  intervals ; 
it  was  thought  that  this  would  be  clear  enough  to  give  a  good 
average,  but  it  is  not  I  believe  thai  no  rcadinga  taken  al 
equal  intervals — that  is,  such  intervals  as  are  practicable — 
will  give  a  fair  average  in  all  cases,  Tho  only  right  way  is 
to  have  a  recording  meter,  a  wattmeter,  if  possible,  or 
otberwifio  an  ammeter,  which  will  give  a  continuous 
record.  Next  to  this  the  best  plan  is  to  take  read- 
ings at  every  cbango  of  the  current,  the  time  being  noted  ; 
then  plot  the  readings  and  integrate  the  curve.  With  30- 
saeond  readings  I  have  g'^t  smaller  |)ower  in  coses  when  it 
obviously  should  ba  greater. 

The  chief  reason  for  the  discrojmncy  between  car  and 
station  readings  is  prohahly  the  much  too  great  frequency 
with  which  the  high  readings  are  caught ;  it  takes  the  cur- 
rent frum  throe  to  five  seconds  to  fall  from  the  maximum 
to  ita  normal  value  ;  yet  almont  every  high  reading  eeoms 
to  be  caught.  Further,  no  readings  are  taken  when  car  is 
standing  at  its  termini.  Bosidce,  tho  station  ammeters 
have  heavy  moving  parts,  and  hence  do  not  respond  to 
sudden  changes. 

Colamn  10,  giving  the  horse-power  hours  per  car  mileja 
c^culated  from  the  average  of  the  station  readings  in  the 
out  of  "A  "  and  "E,"  together  with  tho  average  car  mile 
ftgo  and  average  time  of  running.  But  in  tbo  case  where 
no  station  readings  ware  taken,  the  actiul  time  of  a  round 
trip  is  taken  ;  for  "  D,"  however,  tho  car  vahie  had  to  be 
used  with  the  average  mileage,  on  account  of  the  numorous 
delays  on  the  run  ;  this  case  showa  the  greatest  divergence 
from  tho  mean, 

The  moan  starting  current  is  low  for  "  C,"  booauBO  there 
the  old  style  Sprague  motors  are  mod,  which  have  about 
double  the  resistance  of  the  present  style,  It  will  be 
noticod  that  these  figures  for  starting  current  are  much 
higher  than  those  given  in  Mr.  O.  T.  Crosby's  recent  pajwr, 
tba  reason  heing  that  he  used  an  Ayrton  and  Perry  spring 
ammeter.  This  inatrumeiil  is  not  dead  beat,  and  the  tii'at 
roading  taken  is  far  from  the  greatest  actually  attained. 

The  insulation  is  abundantly  high  in  all  casos,  remember- 
ing the  tovv-tino  reeistaiico.  Besidos,  only  30  volts  wasuH&d 
in  mcmsuring  it,  while  500  is  the  ordinary  E.M.F.  There 
seems  to  be  no  special  dilliculty  in  keeping  the  insulation 
high  enongh  for  this  kind  of  work  ;  -01  megohm-mile 
would  bo  ampio  fur  a  minimum  figure. 

The  power  for  grades  does  not  vary  just  as  one  might 
expect  For  instance,  for  tbo  3-8  per  cent,  grade  greater 
power  is  taken  than  for  the  I  per  cent,  but  it  must  be 
remembered  that  those  are  far  dilTerent  roads  with  entirely 
different  conditions  of  track. 

The  ratios  of  the  various  items  in  the  coet  of  a  road  are 
rather  instructive.  The  figure  given  for  nnunlenance  is,  I 
believe,  nearly  correct  as  an  uveruge.  The  value  for  "  A  " 
is  abnormally  low,  while  for  "  B  "  it  is  eoually  high.  Tho 
small  part  of  the  cost  chargeable  to  fiiei  is  noteworthy  ^ 
doubling  the  nunibor  of  cars  on  the  line  would  involve  in 
an  onlinary  station  very  littto  incroaso  incostofgenor.ittng 
power  ;  labour  probably  being  not  at  all,  and  otl,  etc.,  only 
slightly  increased. 

In  conclusion,  I  may  say  that  the  ruds  horo  reported  on 
are  not  selected  aa  the  best  by  any  means,  but  wore  chosen 


BJiDply  aB  falling  into  a  convenient  arrangement  of  roat«e  ; 
one  in  particular  is  an  old  road,  with  all  old-slyle  motors. — 
EUcliiMi  EngiiietT  {New  York). 


UGHTNING-GUARDS   FOR   TBLEGBAPHIC 

PURPOSES.* 
Bv  bK.  ouvKT.  r,onne,  r.a.s.,  UKMBRit, 

In  l\w  iNk]wr  wliich  I  rrrul  Ijt-fun.^  tliu  bistituliun  Lut  year,  I 
ii|Mike  al  loiijiLh  and  sbnwud  tuimo  cxiMtrinttiaU  on  the  sulijoct  of 
Llie  [irutActioii  ol  twiidintis  fniiii  liithtiiirii! ;  huL  nltliougti  lli«re 
were  a  few  sections  in  that  jtaper,  as  ultimately  ptinUvI,  itonliiig 
with  lightning- protectory  for  teiegrnpliiciiiatrunienlaiiiiil  uutiluti, 
yet  time  prevented  my  callmg  attention  to  Uiia  portion  iif  the 
Buhjwt  nt  the  rnti«ling,  or  uf  showiug  any  experitnenta  in  con- 
iioctiiin  with  it, 

T)iu  prejwilt  cutiiuiunicatiun  may  bo  rnganlml  um  a  duveliip- 
maat  at  lliis  oinitled  but  important  brandi  nt  tho  subjt.'ct. 

I  do  not  know  whether  I  shall  escape  o«nti'ov«rBy  this  tiino, 
but  I  have  DO  wish  to  provoke  it,  snd  [  wish  entirely  to  afuid 
ileorrin^  the  merits  of  other  speitilic  prutoctors  in  order  to 
oiiiphnsise  thu  aclvaiitagus  ikf  my  own.  All  I  Itnve  l<i  lay  on 
Uiix  head  will  have  it  ijuilv  uniuiral  njipliuitioii,  und  nmnnnts  to 
Kbout  this  :  that  wheri>as all  jirDL^ictiini  jirooeiad  im  thimdmitled 
fact  that  the  greater  pirtion  o£  a  sudden  dash  profen  bo  jump 
an  air  space,  rather  tlian  trsverao  amodemtelDD^thof  wire,  the 
oanao  ot  this  well-known  fsct  was  but  impeifeot^  appreoiated  ; 
could  not,  indeed,  be  perfectly  apprednted  without  recognising 
the  mpid  '>B<cil!Atory  chAi-act«r  ot  sudHon  Hisohargos,  and  the 
doctniie  n(  inipeilanoc  or  immonso  obstruction  which  good  c<in- 
()iictin){  wii'cii  otFur  V>  curivntK  nf  this  character  :  an  impodanee, 
it  may  W,  uf  100  ur  L.OOO  ahnu,  whoroas  the  reaiaUiica  to 
•te»dy  curriftit«  inuy  bo  but  a  ten- thousandth  iMrt  of  tJiis 
nmaunt. 

In  a  iru>rd,  the  vwii)plet«  tbeuty  of  Uglitniitg-prvtecton  bos 
not  till  recently  been  known ;  and,  ac««rdiik|ily,  t-ho  many 
ingouiiius  devices  which  arc  in  use  are  naturidly  lioiicitini  in 
details  which  n  ouiaplotor  rooognitiun  »i  tlioury  wvuld    linvo 

lioiig  ngo  it  vTAH  shuwu,  by  tho  vxperinioata  vf  M.  (ruiUomin 
and  Prof.  Hughes,  that  cidstiag  light] untj-prnt^ctoit  were  not 
perfect  safeguards,  inasmuch  as  thoy  cauld  not  protect  a  fine 
wire  fn^m  dedngnttiun  by  a  Lcydon  jar  discluugo.  At  tho  same 
tiaio  it  ivaa  admitted  by  thoau  ox  peri  in  outers,  and  is,  1  undor- 
Blnnd,  a  niultor  '>f  nimmnn  exjiurienco,  that  rdiiioitl  nny  light- 
niag'iinil'ect"r  in  belter  tiliaii  »iin«  at  all,  and  tliat  the  b«tt  uf 
t.hr>ai>  iti  iisiini'o  by  nil  means  iiielllcicuL  iiiatruiiieiiLH.  They  du 
iiiit  ailonJ  [lerfect  aocurily,  but  the  uccasiona  when  they  i.nr- 
tiutly  (ail  are  peihapa  not  very  numerous,  It  is  thcrefoi-e  Uie 
]iractiice  to  cstAblinli  S"nic  sort  of  pixtpiirl i<.in  between  the 
cliibiiratcncM  of  tho  prolectur  and  tlio  valun  at  the  »]ipnratiia 
tube  Kuanleil.  In  telvphinin  uxctiaiigos  a  siinjile  dnuldu  oomb 
ii  iiiLil.  In  telegraph  oftlces  a  inir  uf  plates  (liteCy  Adjtintvd 
cloae  ['Jgethor  is  the  form  employed,  while  at  cable  atatiinis  the 
most  olAbo[Bt<:  kind  of  pratectota,  and  often  a  number  of  dif< 
forcnt  ones  in  conibinatian,  arc  arran){ed,  bccniisc  of  the  enor- 
mous inUr»st«  nt  stake. 

In  electric  Ilj^ht  inslAllntloiis,  on  tlic  other  hand,  it  is  cus> 
LouiiLiy,  I  believe,  at  iiresent  to  use  no  protestor  at  all.  But 
I  cannot  suppose  that  this  will  much  longer  be  regarded  as  a 
reasonable  procedure.  When  one  consideia  the  extensive  rami- 
tications  of  conducting  leads  which  are  rapidly  KTowing  up. 
and  tho  liability  of  tho  uoiglihimrhiiml  ot  house  lightning-con- 
cliivtors  til  M>iiiu  pnrtirrn  of  such  ramification,  it  is  apparent,  1 
think,  that  lightning  arrontvra  are  just  as  iniportjtut  far  elueiric 
liyht  josils  aa  (or  twlagraph  wires.  However,  there  is  no  need 
fur  nie  to  emphasise  this  assertion,  for  I  expect  that,  before  l<>Qi{ 
a  Hash  fn.nn  Bomobtidy's  lightniug-condocUir  getting  inti>  some 
electric  liglit  leads  unil  Inimiwing  uiiilc<rgrunnil  thri>ughi)ut  :i 
diniriet  will  i!i>  an  riinirunt  of  dnmaffu  mmeti-nl  lu  elinjUiiintly 
(vdl  iilteiiiioii  to  Uiodanger.  .'It  Petorhuuse,  Cainbrid^', llyht- 
niag  git  at  the  gaa-en^e,  thence  to  the  dynamo,  and  tbenee 
into  the  leads,  where,  1  believe,  it  did  little  more  than  fuse  a 
large  number  of  cut-outs.  But  it  is  nut  likuly  atwnys  to  spare 
the  lamps  in  so  considerate  a  manner;  while  danger  of  an 
altogether  more  diaastrous  kind  can  by  no  means  be  coiuddoreJ 
absent. 

Returning  from  this  digresKon  to  the  telegmphic  protectors 
at  present  in  use,  my  contention  is  that  in  all  except  tho  very 
siToplast  and  crudest  form  of  protector,  a  porcopttun  of  llie  true 
conditiims  may  Iwid  tn  more  cnmploto  protection  without 
nccoMarilj  much  increase  in  eoat.  And  proceeding  to  eases 
where  eoM  is  altogother  a  secondary  eonsidemtion,  and  siip|Mis- 
ing  it  possible  that  telegraph  engtneen  are  fnirly  satisfied  with 

*  "On    Lightning-Gusnl*  for  TeU^phie  ParpueM,  aad  <-« 
Protection  of  Oablss  bma  Lishtatng,  with  OtMarvsttens  f 
of  Goaduoiing  Bnclowfei.      Psper  tesd  beAn  tbs 
Electrical  fioginears,  April  2tth,  1880. 
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Uie  quality  ol  the  {irutection  at  {irosanb  aupplied  to  suburatiDe 
cables,  I  wcinld  ahV  tliem  (not  preU-inlii;j!  Ui  know  anything 
at  first  hnntl  abi>ut  tlio  luattar)  wbethor  a  nuinb«T  of  linacurc 
and  ancxplftiiictl  fnultn  do  not  dovdup  thcmnulvcn  in  the 
gutbaitcrchn  <>f  cnbica  ;  whether  it  is  »<it  ninwnbli^  thnt  ■•mir 
of  tlieao  are  due  (u  flocT.ric  »nrc»  i>f  htKli  i»it,i-ntiinl  which 
Iwve  guL  into  the  coro  fuitl  jiuiictiirod  ila  ilt-t^lt'ctric  nt  ii-ru- 
vlfiiuly  wcftk  apiiu  ;  wh«(hor.  indtrod,  iiuch  fautis  are  nut  found 
ooouionall;  todcrclup  in  the  wake  of  a  Htorni  I 

I  would  also  point  out  that  the  fuct  that  a  lighCnitig  switch  is 
fount]  datoagcct  or  its  wim,  perhaps,  fused  by  a  flash,  in  no 
proof  that  it  has  ciilirvly  prnt4>ct«tl  Iho  cablo  from  liostih! 
influence.  It  shows  tha'  it  Hhs  <l<>iio  thv  bmt  it  ««n  ;  but  Hince 
tlial  beat  falU  sliurt  of  ixirftfotioii  Ch«  daai«K«  to  the  protector, 
pnivlns  that  there  hu  been  t)Gcuion  for  it«  activity,  proves 
likewise  that  the  cable  has  been  in  a  positimi  of  danger,  has 
raoeived  some  proportion  of  the  damaging  ciirrent,  and  in  all 
probabilib'  has  snCTered  some  amount  of  deU^'ioratiun.  The 
Tolts^  which  [)laj-«  nbont  in  the  very  fcoblost  form  of  st«tieal 
diachaf^e  ih  wi  rtionnoiiNly  ijivatnr  tliaii  nnyLhiiijj  uver  developed 
bjr  ordinary  voltaic  baLioriuN  that  one  oannot  rejmrd  with  e<|ua- 
mniity  tJie  emranoe  of  any  portion  of  sncb  E.M.F.'a  into  the 
delicate  vitals  of  a  cable.  Remember  that  a  tnillimetre  spark 
means  3,000  volta. 

To  illuitnte  by  experimsnt  the  asaertioii  I  have  virtually 
tnad* — tliat  no  ctmoftivahlo  torn  of  single  air  gap,  wboUior  it  be 
botvetn  kiiohs,  nr  points,  nr  plates,  or  vrirtm,  ft  between  wire 
and  tube,  or  coil  ana  cylinder,  oi>  any  other  possible  device,  can 
poanbly  aBbrd  complete  and  adaquaCe  protection — I  take  the 
toUowing  simple  inatancM : 

Bxptrimait  No.  1. 

Amuigo  a  ainall  nir  (jap,  aa,  fur  instance,  between  the  kiiobg 
of  a  ooinwon  "univenaf  discharger"  ;  oonnect  the  ends  of  a 
tansle  or  loop  of  thin  eovered  wire^  one  on  each  side  of  the  gap, 
and  pass  a  Leyden  jar  diaBhaise  auroia  it.  The  insulation  of 
th(.<  t\in  wire  is  sparked  through  wfaenerer  twci  portions  happen 
Ut  v»iiiu  uliino  enuush  logether.  [The  win)  acliiatly  umphiyed 
had  bevn  tUn  secuiulara  of  nii  oltl  induction  ccfl,  and  hail  blun 
well  siitiked  in  pamltln!] 

JSxprrimnU  Ifo.  S. 

Diminish  the  air  ipp  until  the  knobs  actually  touch.  The 
■parking  at  the  crosain^  of  the  tangle  are  mthor  lens  bright 
end  numerous  than  hcK>rc,  hut  they  still  frD<iueiitly  occur. 

Exp«rittu:ul  No.  i. 

Instead  of  an  air  gap,  however  short,  use  a  foot  or  two  of 
stent  No.  0  copper  wiro  or  rod  of  highost  conductivity,  and 
shunt  this  with  a  thin  wire  tonglu  or  ooil.  On  pauing  u  dis- 
chnrgo  along  tliu  rod,  the  crossings  of  the  tniiKle  spnrklu  aa 
bofoiu,  ahowiug  thiit  thv  dtmhlu  iiisulaliuu  ia  still  brokvu  down. 

Tht.iiie  extrtunuly  aiiiijilu  nlxiurvutiuna  e«tjtbliiili  tlie  |i>~ieitton  1 
hold,  that  no  ordinary  protectur  can  switch  the  whole  of  a  Hash 
out  of  a  coil ;  for  a  solid  copper  rod,  no  maltor  how  thick,  is 
unable  to  do  it,  although  such  n  shunl  ivs  that  would  divert 
every  np|>rcviable  votigu  of  si){naIlii)X  or  other  uaefa]  current. 
Tliu  fact  in,  tliat  to  nuducn  diNuluirj^OB  ihe  ttnpiidiuicti  <>f  n  ahort 
copper  riHl  may  nui  aa  hi)jh  as  100  <'hma  ;  and  it  the  discharge 
current  while  it  lasta  ia  100  amiHtras,  which  is  a  very  niodcmte 
value,  then  we  aoo  at  once  that  tha  E.M.F.  needed  to  drive  the 
current  through  thv  rod  is  10,000  votle,  and  this  in  ihvnifore 
for  an  instant  the  diSorence  of  pistentiol  between  its  ends. 
Such  a  dilTorcitci;  of  iKitcnLial  can  luiip  ihrvo  or  f»iir  tjiilli' 
meti-es  of  air,  an  J  is  ninply  iiutlicient  to  burat  through  the  iuau- 
laLloii  of  stik-covereit  wii«  several  times  over. 

The  particular  mride  adopted  in  those  nnd  BUcli*Iiko  experi- 
Dianta  for  sending  a  Lcydcn  jar  discharge  through  (lie  nnl 
oracrcas  the  air  gap  is  lui'iu:  immal-erinl.  Any  voiiviniient  [ilan 
■enrea,  fn>ni  simple  hanu>dischargiiiKti>uun  upwards.  Butoiice 
more  I  may  say  tliat  the  handiest  method  of  working  ta  to  use 
a  couple  of  jam,  to  connect  their  internal  coatings  with  the 
terminals  of  an  electrical  machine,  the  distance  apart  nf  whoso 
terminals  reguhilos  the  energy  of  the  disuhnrge  empli>yud,  and 
bo  connect  the  <iul>.<r  coals  uf  the  jam  lo  iho  two  ends  of  the 
rod,  or  to  the  two  r<Kls  of  ihe  universal  diseluirger,  or  to  what- 
ever the  flash  ia  wantoi]  U>  \mt»  through.  lusteiid  of  a  wire 
tangle  or  loop,  which  only  typifies  the  coil  of  an  instrument, 
ana  whose  only  advantage  ia  tnat  one  has  no  compunction  in 
spoiling  it,  I  next  promed  to  employ  an  actual  gnlvanoineter. 
and  take  ib  as  npnjaentuig  anything  reuulriug  pr(itvctt>iii. 
whotbrr  it  be  toleorapfa  inatniioont,  or  cable,  or  oluctriu  light 
insinuation  of  any  Icind.  A  galvanometer  eervea  pretty  well, 
because  It  Indicateii  whether  any  disturbing  current  paasearouud 
it  or  not.  Notice,  however,  that  it  only  indicFitospri:ipoTly  when 
the  diaoharge  really  goes  round  the  coil.  If  it  jiimiw  mon«s  innu- 
lation,  and,  still  more,  if  it  Jtinipe  fnnn  terminal  to  tcrnnnal, 
Ihe  needUt  indicates  Ima  or  notlmig.  There  ore.  in  fact,  two 
ihiup  to  bo  aiinod  at  aiid  oonsiderad  ac))arKt«ly  in  Ibe  protec- 
tion of  instrumenta : 

First  r  thv  current  has  to  he  iirercnioit  from  pAaittnir  round 
the  a>U,  and  thua  diiturtrinx  the  :naguctisni  of  the  needle. 


>  im- 
Teiita       , 
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ftocond:  it  has  to  be  prevvntt^d  fnmi  jumping;  acfoaa  from 
layer  t4>  layer,  and  to  damaging  thv  insulation. 

Couducti'in  protection,  and  inaiiliition  jirutection  :  both  must 
ho  attended  tn.  To  carry  out  both  tbeae  ptutecdfliia  oom- 
piotely  is  not  caay ;  but  I  apprehend  that  the  nmtection  of 
tho  insulation  from  permanent  damage  is  usually  more  im- 
jiortant  than  the  elimmaUon  of  temporary  diBturbing  ctirrenta 
which  interfere  with  signalling  and  make  the  needle  kick  wt"" 
th«y  last. 

The  galvanometer  I  use  ia  a  aimpio  reflecting  instniBiaat,  i 
a  pi\tt«m  devised  by  Pmf.  8tiinrt  at  Cambridge  aomo  time  1  ~ 
A  copper  iron  junction  momentarily  touched  with  the  fir,, 
domonstmtvtt  that  it  is  in  s  aunBitivv  cottdition,  and  could  oaaily 
1>u  made  Ui  furniali  its  effective  constant   were  it  worth  whilo. 
Connecting  ita  tenninals  to  the  outaidee  of  the  pair  of  LoydMi 
ittm  whose  knobs  are  attached  to  the  maclune.  sepantiDg  Uu 
lunchinu  tvnuinale  about  the  liftieth  of  an  inch,  aad  Uinung      ^ 
slowly,  wo  see  an  attoniptod  stvndy  deHection  rcprcventiiig  the 
cliaiging  ourrciit,  iutvn-uptcd  by  a  series  of  rwene  kicka  which 
occur  nb  every  luinuiw  diaclmrgc  ;  thrmgh  the  sparks  of  aoy  dia^i 
charge  such  as  iaaafo  to  send  through  tlie  inatxumont  are  t^^H 
faint  to  be  heard.  ^^| 

Hxiitrimettt  No.  fl. 

Now  inaert  between  the  wires  leading  to  the  galvanomftt«r  a 
s>irt  of  lii!hlniiig-guard:  it  ]>air  uf  plates  mounted  •>»  a  sliding 
nrnttigviaenL,    su  that  their  dial-auce  can   be  varied  C^^ig.  li 


Kio.  I. 

Directly  the  plates  approach  within  sparking  dtstaucu  the 
vanomot«r  is  apparently  prntcctcil,  and  ita  kioki  oeaae,  erea 
though  by  oxlonding  thu  niwhine  torininalA  further  thei 
uf  the  dischnrgui  be  increased. 


icm^^^i 


InUrpdalal  KxpfrtmrtU  Nn.  5. 

Although  not  inunediately  important,  a  little  fact  inity  hero 
t>e  noted.  If  the  plates  of  the  guard  nro  pushed  still  ncai«i 
toi;cthur,  or  lightly  pinchod  together,  so  u  to  leave  ciity  a 
niicronoi'pic  interval,  and  ntinust  to  obliterate  the  existcaoe  of  a 
spark  iK'twuni  them,  thii  needle  of  the  galvanonieber  agaia 
be|{iiia  to  kick  at  every  discharge,  but  thia  time  wildly  and 
irregularly,  and  sontotimos  in  tbo  Teverso  direction.  Octmaion- 
ally  those  disturbancca  are  vi^ry  strong,  and  the  Mwt  of  li^t 
disappears,  only  to  be  rocovcired  by  tanpinu  the  uiatnuRHiL 
At  tlic  inatAHt  when  those  kicks  occur  tliu  [ilalm  are  momea> 
larily  short ■cirouite<l,  as  may  lie  |ii-ovt>d  by  repladng  the  oalva 
niitncter  by  a  Leolaiich^  and  electric  bell.  Tlio  bell  ia  liaUe  to 
ring  at  every  diacharge,  and  obviously  for  the  same  reaaon  as 
the  galvanometer  kicka. 

But  whorons  the  boll  only  proves  momcntnry  conducting 
contact.  t.h0  galvanometer  pn>ve«  this  plua  an  R  M.F.  of  occa* 
aionnlly  uncertain  tliroction,  and  always  uiicertuin  uiagnitude. 
This  K.  M.F.  wudd  smtni  piiaiibly  U>  have  something  to  do  with 
the  infinitesimal  ajMrk  which  teniiMrarily  connecta  the  plalea, 
and  auggeata  an  E.M.F.  like  the  K.M.F.  in  an  arc* 

*  WliEii  1  Unit  came  acrnm  llib  cffecL  xonio  week*  agu  U  was  with 
tinfoil  iiinnrtcd  bctwrcu  a  juir  «(  R|iarking  torimnaln,  and  after  ths 
kick  the  tinroil  wu  ofUn  fwigd  fun>J  on  bi>  cue  or  otlict  Imniaal.  1 
tb«i(fo[it  put  ildowD  to  a  ilicriiial  Jtiiictign  Wtwrfiu  liti  aad  c>ep|w, 
otunl  and  sxcitail  by  thv  h(«t  ot  the  tjiark  ;  and  unua  it  was  a  tow- 
up  whidh  «id*ef  thstinibil  adhnrad  (being  tbo  sids  which  made  a  Jul 
inipcirfoat  vnough  oontaet}  the  flitrtiiatjons  of  direction  wera  amly 
aotrouDted  for,  and  by  spMial  triil  thi*  nxolanstion  wai  found  to  hoM 
fCood.  but  than ,  in  this  caae,  after  one  Kick  the  i^alvanomatar  was 
quUsoent  at  lutMcquuut  iliMciiargos  nniil  tbu  tinfod  was  diitortisd 
•uflii.'iantly  t«  breik  tlw  fnwd  coalavt  >(i;iiiii. 

The  et  Moment  dMcribed  in  th«  text  differ*,  ia  that  there  ate  ne 
two  Dietaia.  the  metal  Is  not  fiislhla,  the  ioliDttesiBial  unarit  oeours 
between  a  |ivf  of  similar  brssa  plates,  or  knoba,  and  tlie  thort-eirvuit- 
ing  is  tiuile  tcRi|iorary.     1  sunulaed,  Uicrefbre,  that  It  might  possdhl^ 
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RoUirning  now  to  experimetit  4,  wlitch  illiutntled  the  pro- 
tection i>fr')nlci1  to  ft  galvAnoinotor  by  a  shunting  air  gup,  it 
ia  imtiinkl  U<  taik  how  it  cnn  be  reconciled  with  our  prcvirm* 
nb4crvHtloii,  ihitt  prutoctiun  bj  n  Kindle  tir  gnp  wiw  impoa»ihls. 
But  rentciuber  thnt  coiiipIeCs  protoctinii  invvlvr.'cl  twii  tliiii)^ — 
condaction  prutection  ami  iniiilxtion  piiilection  :  ;tiiil  tin*  ucm- 
doAoction  of  the  ueedlo  anarbly  Hluiwa  thnt  no  iinpurUiU  'iiiaii- 
titv  of  elpctricity  now  finds  ita  way  round  tho  coil.  liui  is  iho 
tpLlvanametoT  therefore  sAfe  f  By  no  ineana.  1 1«  insulation  !■ 
ill  Immiiivnt  d*n){er,  and  if  but  luurlorntDly  etiorgotic  tlnnhps 
«r«  employed  wti  stutl  hoo  spnrks  leninn^  ncmu  tlm  coilx  <>r 
jumping  front  Uiom  tu  tbv  niotol  wi>rk  m  ii  vory  pmiiimticvil 
ntsnnear. 

ExptriinriU  S^v.  6. 

As  this  is  mt)i«r  n)U({h  on  tho  gHlvniRinieUir,  1  profur  iixt  ta 
use  Btronc  lUsh«B,  but  to  Aow  ths  existence  of  tlio  teixletioy 
with  smaJIer  ones  by  luruigilig  «  8S<e^  valve  or  suppteinentAry 


dnceil  the  dinUirbaixw  in  the  cjperitnont  int«rp<>Ulcd  above  ;• 
but  it  may  b»|uiTtljr  (Iik'>  bi  tho  wiulcnriinK  down  'if  (he  flnnh  by 
tbo  safely  valve  »<•  much  th.At  h  rmtdtie  of  it  in  »blti  to  niaku  its 
way  rriund  the  coil,  wberens  it  hod  prcvioiuly  been  t*>o  struns, 
nnd  preferred  jumping  acivas  insulation  in  n  manner  inelfectire 
forgnlvuiiunictry.  Tha  piissihiliiy  of  tho  occiwi'nisl  truth  of 
this  Uttor  uxplanntiiin  is  by  no  menn*  to  bo  ovvrloiilced.  It 
often  ba[)potia  Lhitt  nii  iinprutimLod  gnlvimoiiiater  hus  its  needle 
IvBs  fttrongly  atroctcd  hy  Hjiarks,  say,  an  eighth  of  an  inch  long 
tlisji  by  spnrks  tho  fiftieth  of  nn  inch  long  ;  but  the  reason 
obviouHly  ia  that  the  more  violent  discharges  are  not  roaJly 
|i(uaiii(;  rrtund  the  coil,  but  are  taking  nil  mAnner  of  gbnrt  cuts. 

Kxfrrintent  N<i.  7. 
Inatond  of  ami)lr>ying  a  riggod-iip  nifMlot  of  a  protector  for 
the  purjiosu  of  (Milliii)^  attuiition  to  princ^iphui,  un  actual  hghtninv- 

{unrd  may  of  cr>urae  hi>  uacd,  audits  behaviour >tudi«d  in  detail, 
take,  as  an  uxcuHunt  itutAiica,  a  Sauiiden'  protector,  ^a  inuoh 
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Ftn.  2. 

niinut«  air  gapbetwo»n  the^lvamtmetor  terniinala  ;  suda&fety 
valro  beinu  cither  ti  coajilo  of  pinn  l>rouglil  clone  Logether,  or  a 
chink  uut  acnuu  a  narr<iw  Htrip  of  tinfoil  pasted  on  kIam. 

I'he  hitih  K.M.F.'s  whiuh  are  endangering  the  iniiuU- 
tiun.  and  rery  likely  utrondy  jumpinf  in  invisible  places,  can 
now  demmnistrste  their  exialeaoe  ny  leaping  this  chink,  and, 
no  matter  how  the  light ninu-guard  plates  nro  arrnnged.  it 
iH  imiKuwibte  to  chock  the  little  sparks  occurring  at  tlio  safety 
vnlvu  Hi  every  Hiisli.  Itringing  tlio  ptatM  inti>  atiaolutu  coii- 
taol  lessens  the  br%hLnwji  of  chose  spHrka,  but  does  nut  doiJ 
them  ;  neither  dooa  reijlauirig  the  jilules  by  a  solid  bar  uf  metAl, 
as  in  Fig.  2. 

Hut  directly  tho  safety  v.ilvo  ia  Dmp1o3-od  t/i  filter  nS  and 
ruiider  nwnirest  Ihu  ri'sidual   oilucts  left  by  a  lightning -guard. 
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vinployMl  in  cDunucti'in  with  Biibmariuc  cables.  Its  esseutial 
part  in  a  fine  wire,  thruugh  which  the  uacful  currents  hnve  to 
pats,  surrounded  by  an  earth  tube  with  jiuiiits  protnidiiig 
towards  the  thin  wire,  wnich  is  stretched  by  a  sprinji  altinjf  its 
axis.  The  idea  is  that  the  tube  will  relieve  the  wire  of  ilan- 
gvrously  liigli  iH>tt!uttal,  while  the  wiru  itself  will  fuse  if  dau- 
Kcroiisly  iitrung  currunU  try  to  piws  along  it.  A  suiiplementary 
device  is  a  ihort-circuitlng  cuntAct,  wh'HTehy  n  spring  puts  tho 
cable  to  eartli  directly  tho  wire  ii  fusud  or  in  any  dtluT  way 
broken.  The  disgmui  (Fig,  3)  aufflciontly  raprwfceuta  tliu  iiialru- 
ment.  A  Jnmioson  ppiteotor  Ian  neat  arrangeuicnt,  invulviiiu 
a  fine  wire  as  well  as  an  uirgnp.  There  is  hIimi  some  wire  cjiloa 
nil  II  metal  cylinder,  but  the  meUl  duprivus  it  uf  all  nitpreciable 
Holf -induction. 
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the  gHlranometur  nc>odIe  begina  to  kick  ag^in  whenever  it  acts; 
Ml  lliat,  siuRulsrlv  oiiougb,  whor>!Uw  when  no  safety  valro  was 
employed  tho  ^van-^-meter  apiwareil  pr"t*jBt*id  by  the  light- 
ning switch,  innsmuali  a»  its  neexllo  is  aUliunary,  directly  the 
safety  valvu  is  added  and  allowed  to  sparkle  tho  needle  kicks 
wildly  with  the  very  »*me  Hashes  na  bolore  it  ignored. 
Thu  behaviour  appoam  mainly  due  to  the  samo  cauwe  as  prc- 

hs  a  phetiemciieD  of  greater  int^tnt  than  »  msru  thnrmo-eleatrie  one. 
Bat  after  iitv  rssiling  of  tho  ptcseut  papr,  Pmf.  Hufhu  hifonned 
me  thst  h«  had  (vnt  seroM  the  very  lama  •ff'eot,  and  nad  MtUficd 
hims«U  that  It  wsionlya  ttiDrmD-eliwtriooDS.  I  now  think  it  ]iea- 
riblc  that  he  is  oorreQt,  and  that  tlio  iunclloa  laesuMd  bysmomcii- 
tary  hcat^inmplt  aftci  tlie  fuhiiMi  et  a  Trevelyau  rocker  oi  Ootc's 
ciroiilar  railway.  And  though  Ibii  plausible  expUoation  dcprtv** 
the  abmrvstieu  of  any  tbuoroticsl  intor«st,  I  do  not  blot  It  aiit 
of  ths  text,  but  Imto  it  »•*  a  roemd  In  order  to  Hivn  liie  liiiii' 
of  ftitn»  oxp«rini«it«r»  who  tMy  easily  come  aarow  the  same 
thing. 


~\ 
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Fio.  6. 

If  I  now  send  very  small  dischargM  dawn  the  lino  wire 
towanls  agalvanninotur  protected  by  this  Bnundors'  guard,  they 
wUl.  if  aninll  enough,  escape  it  and  pnaa  through  the  galvanonie- 
ler,  wither  exciting;  its  safety  valve  or  disturbing  lu  iteedlv.  or 
b«ilh.  But  if  stronger  Hnalies  arc  sent  the  protector  begins  to 
oet.  sparks  are  Boan  between  line  wire  and  surrojnding  tuW, 
and  the  galvanoinet,vr  disturbAnces  diminish,  a«  already 
esphiiueil,  but  thoso  at  the  safety  valve  never  wholly  cense. 
(Jne  is  not  to  >u;ipoao  that  the  bigger  the  lUsli  the  less  the 
ulfoct ;  tlut  would  bo  a  very  dealntblebut  utinewhst  impoasible 
cuajeoture.  The  smallest  effect  is  gi>L  with  the  weakest  dMh 
which  is  just  sufficient  t»  spark  lu  the  protecl-inc  tube.  Any- 
thing stiviiger  or  niiythlug  net  grently  weaker  than  this  gires 
larnr  affecta. 

The  fine-wire  part  of  this  g\iard  t*  a  gwal  f«ai»*—  -"-t 

*]  da  not  feci  [luili'  i-erlain  'A   tho  n' 
thcrmo-olecLrie  explsuatloD. 


ttut  ttuLj  bo  adrantngeoiulf  iiiCroduced  iuto  any  prot«otor,  on 
Iheprineipl*  of  ■  nf«t]r-fuu  orcut-out,  to  oliiainat^  steady  or 
•Iow»  vKtylnz  cnrronta  of  ton  grmt  strength.  But  ch«  shurt- 
drcuiting  or  tno  protooUid  t«rmina]  locarCh  by  Ihu  toriniiml  0 
n>  aooii  fta  tiw  triro  U  dutroyed  ia  p&rhapi  not  an  unmiTt^d  gn.id, 
(or  a  Bubimjueni  earth -icekinx  diaturbonoe  baa  Ihea  cwn  iwtlia 
betwMn  which  it  may  diviil*— if  Ihe  oonn««tiiMU  are  made  win 
Vig.  3— ono  nioiig  the  tnt«nded  earth  wire,  and  the  nthcr 
thmugih  t>h«  iiutrumont  inUmdMl  to  be  protected. 

Tru9,  this  UtUtr  la  a  much  lon^r  routo,  bat  not  so  infiniUily 
lungac  that  it  n<!«d  convey  none,  capeetally  if  a  few  ahaK  c»ta 
aaroH  insuUtion  can  be  taken. 

Wn  see.',  tit  utiy  mlv,  how  iiu|>urt«itt  il  ia  to  make  tim  wuih 
lead  AS  shurt  lUid  direct  «a  posaible,  nod  buw  it  is  bett«r  Ut  cun- 
noct  Ihe  thing  to  be  pnitected  tv  the  two  binding  acrew*,  C  nud 
D,  of  the  inatrjni«uL  mi  indicAtod  hj  the  dotted  lixio  mthcr  thiin 
to  make  nn  independent  uarth.*  If,  for  instance,  a  cable  be 
joined  iuaid«  to  C',  vutaidv  lu  B,  or  D,  the  njiring  short- circuit- 
U)fi  is  all  gvijd,  the  valy  obJvoUou  beintc  Uial  however  jiromgit 
thoHpriug  lUAy  be  there  ia  aiiipte  lime  for  dauia(;c  before  iho 
contact  cui  ba  made. 

Hie  ■tatemmt  conceruiug  the  importanctt  of  a  abort  and 
direct  earth  also  aiiplteB  to  the  dcaimblo  mode  of  canoociing  an 
U^htiuog-xuardi  la  general.  They  ahould  alwija  b«  ismtoa 
direcl.  into  the  line  cirouit  between  line  and  earth,  norcr  be 
aiiupLy  led  u]>  to  by  aide  wiraa. 

Tnuai  of  the  inree  modo>  of  connecting  a  jilato  or  utlier 
Ughtoing  protector  to  a  telegraph  iiiBtruniont,  Fiie.  4  U  an 
Mtogothcr  nod  mode  ;  Fig.  5  ia  but  little  bettor  ;  Fig,  6  u  the 
aamo  lliinx,  or  even  womo  ;  while  Fi^.  7  in  u  thoroughly  gond 
way.  As  I  hnru  tiaid  so  often,  oven  tlim  is  nfit  ]ii;rfuctii>n,  but  it 
la  i|ttite  the  beet  that  can  be  d<ine  with  a  atnjtle  air  gap  nf  wliat- 
aror  kind. 

Throw  the  Icnila  iut«  the  prr'tcctcd  circuit  ;  let  nothing  inter- 
fore  with  direct  cjnnt>ctii>n  of  lightning  nwilch  to  lino  and  earth 
reapectirely,  and  don't  tiee  »<]  inilci>cn(Iont  oart.h  for  your  in- 
atnuneiit'a  earth  tvniiiiuiL  The  (inic  Uikeii  for  a  dinturbance 
to  travel  even  a  fnot  of  copper  wire  is  by  ni>  luoana  to  be 
despUed,  uolwithatanding  that  it  travelH  with  the  Npeed  of 
tight  1  and  the  impedance  of  every  inch  t«Us. 
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Tto.e. 


I  will  now  describe  the  principle  of  my  own  lightning -ffuatd, 
and  will  tJieii  ooniieot  it  ut  the  circuit  in  plaee  of  Snundors'*, 
■nd  show  that  it  affords  pnctically  complete  protection  for  botti 
■mail  and  bie  tUahea. 

The  {jrineiple  ia  one  vetj  easy  to  understand.  It  is  merely 
to  take  the  overflow  froin  one  protector  and  give  it  the  chjutce 
of  auolJier,  then  U>  take  the  overflow  from  this  aiid  offer  it 
anoUior  air  gap,  and  »o  <in  till  nothing  u  left  ;  «t  the  wme 
time  diminishing  the  overflow  from  each  nrutector  as  tnuch  na 
pt^iaaiblo  by  the  use  of  self-induction  coils,  which  impede  the 
violently  vuyiiig  or  altematiiijr  rushoe  by  thoir  eJectrotaaguelic 
inertia. 

Thus,  for  iiLitancc,  usins  a  saries  of  plate  protoctora,  we  may 
ocmpla  them  up  as  shown  in  Fig.  8. 

Only  a  small  fraction  of  a  sudden  shock  will  eseape  No.  1  ; 
say.  a  thousandth  [mrt,  sincv  it  is  offered  the  inertia  or  imi>e- 
daneo  of  the  eoils  aa  the  only  alt'oniattrc.  A  thousandth  of  this, 
again,  may  eAcapo  No.  2,  tttid  a  ihuuMndth  of  this,  or  a  tliou- 
•and-millionth  of  the  whoI«,  is  all  that  ia  left  for  the  ^Irauo- 
meter.  By  nddiiig  t*.  the  scne*,  if  it  were  necesaary,  it  i*  maiii- 
feat  that  a  disturbanoe  may  be  diluted  down  to  any  desired 
«xt«nl  with  the  mnidity  of  a  geometrical  progroaaion. 

I  d:'  not,  iTideod,  propose  to  us«  phitvs  commonly,  simply 
bocausit  they  are  more  nulky  Uiitn  necesaary,  not  so  oasy  to 
adjust,  and  not  so  open  to  inspection  aa  knobs  or  pointe. 
Horoorer,  tho  first  or  exposed  pair  of  such  a  series  is  likely  to 
bo  damaged  by  lighlaiug,  and  when  damaged  it  may  be  pcr- 
manentlv  sbort-circuited  or  otberwioo  inoonTeniently  altered  In 
a  trotilMeeome  and  invisible  manner  I  prefer  t^b  (be  ter- 
minab  of  the  finl  air  gap  aboil  be  easy  to  uumtnc,  easy  to 
remove,  »iid  chvnp  to  replace^ 

'  Th«  dottsd  line  oontisction  lu  Fig.  5  Is  tlie  lowt  fsvourehlr  j.ui- 
•Ible,  sod  It  was  the  oas  used  at  the  ncetiag.  It  i*  larWtui  Uiati  sn 
independsDt  sarlh  for  ths  (falnnomctat  tenuiiwl. 


■  adiust- 

bouldta^^ 


The  last  air  |^p  uf  a  series  I  prefer  to  be  vary  finely  adjust- 
able indeed,  with  screw  adjustment,  and  all  of  them  uoujr'  ' — 
open  to  inspection,  so  as  to  avoid  accidental  contact  on 
hand,  or  undue  air  space  on  the  other.  I  tliorefore  ^ 
nimplo  brass  rods  for  tho  cxposicd  air  gap,  adjusted  just  far 
enough  upart  to  exclude  that  cUsturbing  uemo-elootHc  urotfaer 
cireot  caused  by  a  spark  occurring  between  their  suriacet.  All 
rods  must  be  shoit,  so  tluit  heat  expansion  may  not  sltitrt- 
circuit  them.  The  tlieoretitulij-  l>««t  pJace  to  lap  ..ff  the  usafnl 
current  is  from  near  the  tips  in  conttMK^  »o  as  to  lap  off  j 
mum  of  impedance  with  a  maximum,  as  in  Fig>  9. 


Fio.  9.— A,  B,  are  tba  espo*«d  or  line  and  earth  Urataals  ;  C  0, 
are  tht  i>Mtect«d  temtinsK  Corrsspoadiag  tsrmitiala  an  leltated  ihs 
Bsme  In  all  tlie  disgrams. 


Making  a  rough  model  of  auoh  an  anwuement,  with 

of  a  few  yards  of  stout  gattapsroha-covwea  wire,  wotind 
cotton  reels,  I  t«sted  it  by  inserting  a  scrap  of  extremely 
wire  between  D  and  C  by  holding  them  with  wet  &ng«n,  aotl 
so  on,  bnt  was  unable  to  fuse  the  tinvat  wire,  or  to  fvol  any 
diskurbanoe,  although  great  flnsho*  were  going  to  A  nod  B, 
and  the  early  air  gaps  werw  sparking  properly.  Large  oou- 
deattm,  oomiKisod  of  grcut  piles  of  window  gl^'' — ^^  same 
condensers  as  I  hiwl  tuod  for  obtaining  reiy  slow  ueciUalivD — 
mid  the  dischaige  of  which  had  n  powerful  deflagmtiDg  cdbct, 
were  uacd  in  this  experiment,  as  well  aa  more  modsiate 
oiimciticia,  such  as  a  Leydeii  jar  batteiy  and  single  jan  ;  but 
etill  ni>  effect  at  the  protected  tenninala.  Thia  waa  Die  sUtfps  I 
had  reached  when  I  read  mj  last  paper— the  ope  on  lightni  ~' 
<;unducton,  etc.,  before  this  Institution. 

(To  be  eantiMimi.) 


PROVISIONAL  ORDER. 


rOEM  n.— UNDERTASEM  REINO  A  COMPAITY  OR  rEBSON. 


{Cifitlitiuai  firom  poft  37S.) 

19.  In  the  exorcise  of  any  o(  ths  powers  of  this  order  relating  to  the 
excoution  of  work*  ths  uadcrtaksts  ihall  net  ia  any  way  iqjiue  ths 
tallwaya.  tunnels,  srchai^  works,  or  oonveaioiicoa  lutoDging  to  any 
railway  oompany,  nnr  obttraet  ar  jntertoe  with  Uu  woridag  of  ths 
[rallic  iHUHinj;  along  siieh  rsilwsya. 

20.  S«van  days  before  commenciog  to  lay  down  any  elootrio  line,  or 
to  inpply  tMXfSf  through  any  elsctnc  linn  in  say  nisnosr  whereby  the 
woifc  of  tslc^raphic  or  ulephanle  or  olectrio  sigaalllDg  oonunaBleatieii 
thrniigh  any  wiras  or  titius  lawftilly  laid  down  or  pUoed  in  any  pod- 
tion  may  be  iitjnrvounly  sllcctcd,  tno  undertakers  ihall,  unliM  otlisr- 
wls«  ogroed  batwiMn  tlia  nartion  interested,  fiivo  1 1  the  tmdy  or  perwa 
for  the  timu  kfiog  ontitfcd  to  anch  wires  or  liiius  notice  in  wrfttag 
specifyitif;  tli«  course,  Dsturo,  and  gauge  of  nick  electric  lines,  and  ths 
amount  und  natnie  at  the  onrreots  intended  to  be  seat  along  tbo  saoM^ 
and  [<iB  uitoiit  to.  and  moansr  fn  which  (if  at  all]  earth  retams  aiv 
pro|>OBMl  Co  be  iis»),  and  the  undertsksr*  ahall  ooafom  with  snuh 
reasonable  requimiesou  ss  msy  troiii  tiiim  to  linic  be  made  by  sikIi 
body  or  peraoD  as  ofoiesaid  fui  t\:e  ptinrnM  el  prvventlsg  the  een- 
muoiostion  through  suoh  wires  or  Itnni  iioin  hoing  iitJetiouslyallscted 
as  itioTtuui. 

If  any  lUflaninco  srissi  txtweon  anjr  suoli  body  or  person  and  ths 
undcrtaKcn  with  rwpeot  to  the  TuaaonitiUiipwi  o<  any  rttjnfreraents  so 
Biade,  iiirli  dilTsreDce  shall  Iw  dvterniinr<l  ly  srbitiadoii. 

Provided  ihst  tiocliing  in  this  arclion  ohsll  spply  to  repairs  or  re- 
etwals  of  aov  oleulric  line  fo  long  ss  the  coarec,  nature,  and  gauge  of 
such  tIcctriuUue  and  the  aiuonnt  and  nsiureef  the  current  sent  wong 
the  ssm«  are  not  altered. 

If  Ae  mdartsksrs  msko  iofsuU  in  ooiupljing  with  any  of  tbo  re- 
([uireinenti  or  leatrictions  of  this  Mction  Ihsy  shsll  usIm  foil  eoKfta- 
■otieu  to  the  Lixly  or  penuin  entitled  to  any  sueh  wire  er  linn  for  say 
loss  or  dsiiikjte  which,  tliey  may  incur  by  reason  thereof,  and  in  adUi- 
tiou  thertto  tbey  s>i>|]  bo  lisblo  to  a  penslty  not  excseding  £&  for 
rvery  Micli  default,  and  in  tho  csss  of  a  contiauipg  offenoo,  to  a 
fiinh*r  [wnslty  not  ezosoding  40s.  for  every  day  after  the  6nt  day 
diirmg  which  tuch  clobnlt  continnos:  Proviied  that  ths  UKUrtikara 
shall  not  be  lulijoct  to  any  sueh  ptasltiM  ax  s(cr««u>I  if  the  cowt 
haviiu  oognuanoe  of  the  esse  shall  ue  of  oiuninn  that  the  ease  m» 
one  of  emergency,  arid  that  the  undertakers  compliod  with  the  reiiair^ 
mDikts  and  rcatitctions  of  this  suction  no  far  si  wss  reaaooabla 
uu'Im  [be  circumstsuaes,  or  tlist  the  default  in  iiiMsUon  was  due  to 
the  (act  that  the  nndertakvn  were  ignorant  of  the  position  of  the  wirta 
or  lines  aflscted  thereby,  and  ibst  tiuch  isnoTauee  wai  not  owing  to 
any  nwlintioa  on  the  part  of  the  uDdsrMWS. 

2L  If  U  amsn  to  Uie  Bosrd  oTTrade.  en  the  leprtaentation  of  U<* 
rostmaabtT<OeHtal,  lbs  loosl  authodo,  or  any  other  body  w  peiaou 
affected  tfaoreby,  that  any  works  uf  the  un  lerlaker*  liave  besu  or  ars 


in  cooTM  of  botog  exeoutol  «4lunrtae  tliftn  •coonlinK  to  th«  pri>TiflioiM 
orthU»r<l<!r*n<rtha|inacip«l  Act  the  Bo«rd  of  Trodo,  iTtaoy  think 
fit,  may  liy  oriJ*r  r*(iutre  tlio  tic Jcrt* Iters  Id  diaeoatiniie  or  raiDove  totth 
works  niilil  mish  [iruriaioai  hava  Imea  ennipliivl  wiih,  or  |i«rttiit  lliom 
to  ccMltdiue  tlw  K&iiia  siiljjni't  In  mlcli  rntnlitiiKis  lor  ihn  (lll«  prtjloi: tint! 
ot  tlio  potty  making  the  rnprracaUlioo  ot  other  |»»rty  aRwleil  m  the 
BoudorTnde  mqr  iiDpow.  aod  in  cam  tliouml«rUkar!i  mftkadnfault 
in  Moipljing  with  hi;  audi  order,  tho  Uoknl  orTrsdo,  if  they  tn  ol 
opinion  tttit  (act)  dcftutt  U  wilful  or  aarcuouftbly  pt«]oiii{<*di  '>^y 
tet^kf  thU  oM«r  u  to  tU^  trholo  or,  with  the  c«n)«  nt  of  tli«  uudttr- 
takon,  ny  ]i«rt  of  the  \na  of  lupply. 

CoMPtlU^ORi■   WoIiKb, 

22.  (1.1  The  nmlertakuni  «h«ll,  within  &  jwriwl  of  two  years  aft«r 
the  oonimKuoiiijeiit  or  tlii*  onlor,  Uy  ilowii  Kuitable  sixlsnfflcient  dii- 
trit'Utiuf!  nvains  for  tho  [iiir|iii»M  of  Bftiorti  supply  throii((hout  o^wy 
•trcft  OT  put  of  a  atnct  spmlicd  In  that  buliAiriD  iha  MKoudacliuilule, 
Aud  shall  thcreftfttr  liiaiulfiiii  tbv  lamu. 

(2.J  In  addition  Ui  ih^i'  inatna  h(ir«iiiWiur»  HgH'fiGv'l  tho  undertalcan 
ihall,  «t«ti3-  lirnt  Hflnr  th(i  (iipiration  of  18  miiiilUii  iftor  theaom- 
mfciicBiiiimt  of  Diii  orler,  lay  down  .fiiitAlili'iiid^saltidfliil  Jin tribii ting 
niaioi  for  the  purposMOl  gfuvial  lupply  tlirau){hi>ut  nreiy  ulhur  Mtmul 
or  (Mtt  of  a  street  wichiu  Che  area  of  supply,  nipon  hniii|[  miiiirvK.!  to 
do  M  in  manner  by  tliia  orilnr  praridtiL 

All  tvnh  [Uiiiia  as  lut  aborv  ninationcd  (uoka*  ulrcmty  laid  down] 
■hall  b»  laid  down  by  th«  umlertalctn  within  nx  inoutlia  aft^r  any 
miuirition  in  that  behalf  fc.-md  upon  them   in  atswfdancn  with  Iha 

Srovislons  of  tins  ordw  has  buL-injio   bimlirg   upon    them,    or   inch 
irthcr  tinie  u>  luay  in  any  lULiietHi  upprovi'd  of  hy  tira  Boanl  ol  Trada. 

2^  Twenty -oij^lit  Jays  at  thu  leut  Imfocu  cfntimyudug  to  liyin  any 
strMt  uiy  electric  Hue  whlub  in  iiitsudud  fur  mpplyirif;  ouorgy  to  any 
[Mlticular  coojiuuier,  and  uat  for  thn  purgHMca  of  gcnoTal  supply,  thf 
uodnt&kiirs  shall  aerre  npuu  thu  local  authority,  aoJ  upon  tbc  owner 
or  owmpi^r  of  all  prvmiw»  abutting'  on  a>  much  of  the  nxttt  u  lies 
haCwwD  the  pointt  of  orijjin  am)  tflrmiuation  of  thu  ulcctrio  lin«  so  to 
b<  Uiil,  a  natiee  atating  that  tho  undprtnkDn  intdnd  Co  lay  sui^h  cloc* 
tlla  lloe,  anil  if  within  thn  Haiti  p«rioil  any  two  or  niorfi  Df  aTich  own'?r4 
or  oocutiiere  shall  reaiiim  in  arconlauce  with  tho  provbtiona  ot  this 
Older  Inat  m  tnpvly  »n*11  bo  eivcn  to  their  picniittca,  the  oieceaaacy  dla- 
trlbnting  main  alLall  be  laid  by  the  undfitaVra  at  tho  uuiu  timo  aa 
the  •Iwtric  Hdo  intouJol  Tot  Moh  particular  c»iieiiui». 

24.  If  tli<  UQilcrUkors  mik?  dcifault  in  lajinij  diiwa  may  distribut- 
ing maini  inncogidance  with  tho  proviaioua  of  lliii  order  within  the 
penoda  prwcribad  in  tbat  bvlialf  rvn^xiottvcly,  Lhoy  ahall  \k  liable  to  a 
penalty  sot  •xcerdlng  £5  in  ii>>i|<ocl  of  uibi'K  n'luh  il«faaU  fur  c*vit  day 
dnring  which  inch  dnfanit  continnci,  and  if  th*  Itoard  ot  Triidi>  am  of 
opinion  in  any  lvlso  that  snob  default  in  wilful  aud  uurvmuiiably  pro- 
longed they  may.  after  conaiderln^  *u.y  tupieMiitattuua  of  Uie  local 
authority,  revoke  tliis  ordi-r  aa  to  tho  wlioir,  or,  with  the  coiuctit  of  tli« 
iiudert*k.era,  suy  jiart  uf  tliv  srua  of  suiijiiy,  or,  if  tho  undoruknri  so 
d««ire,  mav,  altvi  hsviu^  g}vvii  an  opportunity  t«  the  local  autho- 
rin  to  make  repcMentati-oiui  and  objection.-)  with  r«farcncc  thereto, 
■nllBT  the  laiuu  to  remain  ia  foret  ui  to  iiueh  area  or  part  tlitroof, 
mibJMt  to  iiioli  nontlitionii  tx  tltcy  may  think  fit  to  irtipngo,  and  any 
conditions  tto  irnTxisod  shall  bi  binding  on  and  obseri-ed  by  the  uader- 
Ukers,  and  shall  be  ol  tho  liko  force  noil  clfeot  in  uvety  [(M|>ect  tt 
thoogh  thoy  wore  contained  in  this  order. 

85.  Any  rcijuisitiou  roquiriug  the  uudciUkurt  to  Uv  down  dbtri- 
Inrting  main*  lot  th«  pitrpooM  of  uonaral  supply  throuKooul  any  utrvet 
or  put  ef  a  sDMt  nuy  m  mada  hy  six  ot  njoro  owntra  or  oocupicra  of 
pramises  along  snoli  atraet  of  part  of  a  street,  or,  wb«c«  the  local 
■nthoilty  hu  the  canlrol  and  maDBgninHut  of  the  public  lamps  in  such 
■trwt  or  part  of  a  atroct.  by  thu  local  autlmriLy. 

Evsry  sui:h  rmiuiiiitioii  hIisII  Ih>  siuucd  by  tbo  iioraoun  making  tho 
Muno,  or  by  the  local  authority  (a«  (uq  cww  may  b«),  and  shall  be 
•errMt  upon  the  unJi>ttakvr9. 

Forma  ol  renuiution  nhatl  be  kept  by  the  nndertakeni  at  th«ir  offhio, 
and  noopy  shsdl  bo  auppliul  fmo  nf  charge  to  otiy  owner  or  m»upinr  of 
[imuiaaa  within  th<i  arr^n  of  Ktipply  and  to  tho  loi^I  atithohty  on  appli- 
DBtion  for  Iha  samp,  and  any  [i<quisitioD  *o  inpjiUed  atiall  be  doomed 
vnlid  in  point  of  form. 

8&  Whtie  any  nunb  rajuiaition  iainade  by  any  such  ownor*  orocoQ. 
dan  aa  aforcaaid,  the  umlnrtakeni  (if  they  think  fit)  may,  within  14 
dm  altor  Uio  Borvico  of  tlio  ro-iuisiition  upon  thum,  scrro  a  notioo  oa 
all  tho  pcrvoni  by  whom  ^ucb  rr^ubition  14  sigood,  atatiag  tbat  they 
dnlins  to  be  bound  by  mch  r<-i]iiihicion  unlcoa  auah  penons  or  aomo  of 
than  will  bind  rhomsnlrts  to  take  or  will  gnoraatoo  tliat  thvra  shall 
ba  taltan  a  aunply  ol  tncrgy  for  three  yoan,  of  aiioh  amount  in  the 
Bggragata  (tob«  spei^tlibd  t)y  the  undertaken  in  such  notica)  as  will, 
at  tlw  ntoaof  charge  for  the  time  b«iug  clLargcd  by  th«  undorEakora 
far  »  wpplj  of  anergy  bom  dlatributing  ujaius  to  ordinary  cDii«nm*m 
within  tbo  aroa  of  BUfipIy,  produou  OEiiiually  HUuh  traiiODablo  siiiii  as 
ohall  b« spoeilicd  by  th-;  itndtrukers  in  buod  notico,  proviil^l  that  in 
sueh  notieo  the  unileflAker*  Bhall  not  meity  anjr  sum  excooding  20 
pec  cculum  ujjou  thu  eiumse  of  proraLlnit  and  laylag  doim  tho 
reuuired  dlitributijig  ruaiiw  and  any  otfaor  maina  or  addillous  lo 
axuting  mainn  which  may  be  nooMury  for  (he  puqioau  of  coniiooiing 
•uoh  diauibuliiig  mains  with  tho  SMrcsl  arailahlc  sourue  ofauiiply, 

Vhen  auch  uotjoc  ia  satved  the  re^oiaition  ahall  not  bo  binding  on 
tho  uadcrtokeiB  unloas  within  11  daja  aftor  tho  inTio*  ot  anch  notioa 
on  all  ttaa  pcnom  aigning  Iha  roi|iuiition  haa  boan  otTaotad,  or  in  oaae 
of  diitaranoa  the  dolivtry  of  the  ailjitrator'*  award,  tharo  bo  tondvnd 
to  tha  ondjrtakars  an  agrpcmiint  sovorally  eKvciittHl  by  niuh  persons 
or  aoRie  of  them.  bindiaK  them  to  take,  or  guarantning  that  thrir 
ahall  be  lakvn  fur  a  periofl  of  thrcu  yoarsal  tha  laaat,  suoh  spcfiitioi 
amuuuL*  uf  euntKy  reti|MKUrely  aa  will  in  Lbo  abrogate  at  tho  rates 
of  (^ba^gF  aborc  ipaxibod  produco  au  annual  sum  amounting  to  thn 
aum  apaeiliad  in  tha  aotica,  or  deUrmlned  bj  arbitration  under  thix 
■aetioB,  nor  ualaaa  auBiciant  aeourity  for  tha  paymant  to  th«  nndar- 


Ukcn  of  all  moneys  which  may  beoorae  duo  to  tboni  from  aoch  poT' 
sons  under  lucli  agreement  ia  ofTered  to  thi  undortakers  (irrviuiroa  by 
them  by  eiioh  notice  ai  aforeaaid]  within  the  pnrioii  liniitoil  for  th« 
tender  of  the  ajrn>eiiient  lu  aforuiiaid. 

If  say  dilfurunuo  ariiiiu  hctwoRii  th<t  tindsrlaktra  and  any  peraons 
aiguiitg  any  mu'.h  rfiiuintlion  ai  to  th»  reasonableness  oi  the  araounta 
siwciiled  ti*  til'!  Dnilertakurs  in  their  notice,  loch  difTarvoce  ■hall  bo 
dctormincd  by  arbitration, 

27.  Whflr«  anv  siioh  requiiiUon  la  made  by  the  IwMil  anthorily  it 
shall  not  be  bimliug  on  tbo  undertakara  unkm  at  the  liin4  whan  «uoh 
•ervLce  hi  elfiictod,  or  within  14  dayi  iharMftar,  Ittwa  bo  tond^rnl  to 
the  uadurtanenOf  ^^»>(ed  by  them)  an  agTMmaot  eiccncod  tiy  tho 
local  authority,  and  bmdiuf;  thom  to  take  for  a  period  of  three  ycara 
at  I  liD  Ic4it  n  supply  of  energy  for  lighting  augh  public  lamps  in  the 
itrtwt  ot  part  of  a  itmot  in  rospeol  of  which  such  reiiuiaitioa  in  mado 
aa  may  lie  nmtitr  tbvir  inanagetnsnt  or  control. 

SVPPLV. 

2&.  The  iiQdsrtAkiari  ahall,  u^iou  tioliig  rvuulrMl  ta  do  ao  by  tba 
owner  or  ocoupior  of  any  preuiwaK  sitnate  williin  50  yards  from  any 
dlHtribiiliuji  main  nf  the  undortftkr.rs  in  which  they  arc,  for  tho  tinto 
boiug,  RHgniTocl  lo  maintain  or  are  mainlaining  a  supply  of  energy  for 
the  purposes  ol  general  nupply  to  private  cousamen  under  this  oidir 
or  any  regulatioiu  andr-ondLtions.iubji^ct  to  which  they  art  autborieed 
to  supply  euar^t}'  umbr  thia  order,  gtvi!  and  conciniin  to  gire  a  supply 
of  uDurgy  for  sin'.h  prnmiws  in  onconlancR  with  the  provisions  of  it3a 
order,  and  of  all  inch  rvgnUtionn  and  conditions  as  aforosaid.  and 
they  shall  funiisli  and  lay  any  electric  lines  that  may  be  necessary  for 
tho  purpose  ef  supplying  the  niaxiiiium  jiowcr  wiili  which  auy  such 
owner  or  occupier  niiiy  iJe  entitled  to  be  luppUi^l  under  this  order, 
SDbjeot  to  the  conditinns  following  (that  is  ta  eay)  t 

"nia  eoit  of  ao  much  ol  any  electric  lioe  for  the  supply  of  energy  to 
any  ownor  or  ooonpier  is  may  ho  laid  upon  the  property  ufsucb  owiiar 
or  in  the  poMcaslon  of  aoob  occupier,  and  of  an  much  of  any  luuli 
oloctric  lin«saa  it  may  be  necMun  to  lay  for  a  greater  Jialance  than 
Wit.  fruin  any  diatiiluliug  luaiti  or  tho  uiidurtakeni,  although  not  on 
such  prO|H.Tt_v,  shall,  if  Ibc  iiuderUkers  so  rciuire,  be  dirfriyed  by 
*ueh  nwn*r  ^ir  occupier. 

B»My  owner  or  oceupl»r  ol  premUea  requiring  a  nipply  of  energy 
shall— 

Serve  a  notice  upon  (he  undertakers  s]iecifying  the  prfmiso*  in 
resi>eRt  of  which  such  nnikply  is  retpitred  and  the  maximum  power 
rc<iuit^  to  be  guppUtd,  and  tho  day  (not  being  an  catller  day  Uian  a 
tvosoualile  time  alter  tho  date  ol  tbc  wrvjoc  of  such  notica]  upon 
whleh  au(!h  mipply  ia  rei^uirod  to  commence  ;  and 

Knter  into  a  writlan  oonlraot  with  the  undertakers  (if  nvinirod  by 
tliunino  to  do)  tooontinuo  lo  reoeire  and  [ay  for  n  si-ppiy  of  energy 
for  a  poriod  of  at  least  two  yc«ni  of  miih  an  smount  that  tha  payment 
lo  Ite  made  for  the  Mme,  at  tho  rato  of  chartto  for  tho  time  being 
charged  by  tho  undertakers  for  a  anpply  of  energpr  to  otdinarycon- 
suntcra  wilhin  tbn  area  uf  supply,  shall  not  be  IM*  tbau  £20  pot 
Centura  per  annum  on  tho  outlay  inonrred  by  the  andettakora  in  pro- 
riding  any  rini-crio  lintw  nxiuireii  under  this  aectlou  to  be  provided  by 
tliein  for  thn  purpose  of  such  supply,  and  give  to  the  unuertakara  (if 
rvquirod  by  them  ao  to  do}  seoant}' (or  the  paymaut  to  thein  of  all 
moneys  which  mav  from  tii^e  to  timo  bcoonia  due  to  tliem  by  such 
owner  or  oocupiur  in  icipoct  ofouy  oleotHo  linea  to  l>c  furaishud  by  tba 
iindertaketB,  ami  iu  mpi-ct  of  enurgr  to  be  siipptjiid  by  them. 

Provided  ftlway*.  that  thu  undertakers  may,  altar  they  have  ^ivon  a 
eupply  of  I'lit'ij^-  for  aiiv  premtmu,  by  uulii^e  iu  writing.  nNjuiro  the 
owner  or  oocupier  of  sudi  pretulntn,  within  sovun  days  after  the  data  of 
the  Mirvlce  of  such  notice,  to  give  to  them  locurily  for  tlie  payment 
of  all  iuuuoy»  whiah  jnay  from  time  to  timo  h-coome  duo  to  them  In 
respiKt  of  vuch  supply,  m  oaee  such  owner  or  occupier  hoi  not  altekly 
g1VL>u  suoli  security,  or  in  cona  any  ■C'.-iirity  glvon  has  beooute  inTalid 
01  U  Lniiidicient  ;  an<i  In  C4U»  any  lui^h  owni^r  or  oooupier  fail  to 
comply  with  tlio  turins  'of  such  notii^u,  the  undortakors  may,  if  they 
thinlc  lit,  disuontiQiiu  to  tiipply  energy  for  suoh  premiiut  %o  long  as 
inch  fail  nrcjconti  Dues, 

IVotided  also,  thai  if  tho  owner  or  oocupinr  of  any  aiioh  proitimea 
as  aforeMJJ  uses  anv  lirru)  of  lamp  or  uurnn,  or  udm  tlio  naurgy 
supplied  to  him  by  ttiu  uudertakom  In  any  purpoaee,  or  deals  with  it 
in  any  minnor  so  s«  to  unduly  or  improperly  Interfere  witti  the 
effioioBt  supply  of  enttrgf  b)  any  other  body  or  person  by  ilie  undur 
takers,  the  undeitaleert  may,  if  ihey  tliUih  lit,  dUcouUuuo  to  supply 
energ]'  to  Biich  preuiia^a  so  lung  aa  sul-Ii  uaer  cuutinue*. 

Frovidwl  alao,  tliat  the  uiidurtakurtiaball  not  be  oompelled  to  give 
a  ■iippi}'  of  vuvrgy  to  any  prucuisesunleas  they  are  reaaonably  satisHed 
that  till!  uleolrLcTiiies.  bttiuja,  and  apiiaFataa  therein  are  iu  good  order 
and  ooinlition,  and  not  oalculated  toidKtot  injurioitaly  tho  nMof  enargy 
by  the  uudurtokers  or  by  other  periouit. 

If  any  dilferenca  arlaea  uuJer  thii  amtion  as  to  any  improper  tiaa 
of  energy  or  oa  to  any  allegeil  dDfooi  in  any  llnoi,  tittingi,  or  apparatus, 
such  dtlTurenov  shall  be  del<!miinod  by  arbitration. 

29.  The  inaxlmum  power  with  whiah  any  such  eoasuoier  shall  bo 
xtilitltd  to  1)0 supplioil  shall  1m  uI  such  amount aji  he  may  from  time 
to  time  require  to  bo  aupptlud  »(ch,  not  eicoeding  what  may  be 
reasonably  anticipated  at  tho  maximum  oonaumption  ou  hl»  iiremtsaa  : 
trovidsd  that  whste  My  cou^uukor  hau  required  tlie  nndortokora  to 
aupply  him  irith  a  ouwiuum  power  of  any  specifitd  amount,  h«  shall 
not  M  etilitlad  to  altar  that  maximum  exoepl  upon  one  month's 
notice  to  tha  undertaker*,  and  any  expeoaea  reasonably  incnrrod  by 
tho  undertakers  in  reaped  »f  Che  urvica  linoa  by  which  energy  is 
supplied  to  the  pTeoilaea  of  such  conaumar,  or  any  fittings  or  appa- 
ratus of  tho  UBdartakera  u[)on  each  nreoniaea,  coiuoquoot  upon  sncli 
altcialiou,  shall  ha  paki  by  him  to  tho  nndarUken,  aod  may  be  t»- 
covered  snramaHly  as  a  civU  debt. 

II  any  diflerenee  ortasa  betwMn 
undortuiata  aa  to  what  may  b 
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tioo  Ml  hJifmniiMa,  or  h  to  tbcr«voi)sbl«iHwor«DT  GSp«iiM«UDd«r 
thinMction,  KiKh  dilKuKiiM  »h*,\\  h«  (iMorminm)  b^ATbitrAtJAii. 

30.  The  tmdcrlakon,  upon  nwEivini:rMiaR»bli>notiosfiocntbn local 
,  fen(t:<>nty  rt^uiring  them  to  mippW  onccfiy  to  any  putrlic  UiiyM  withiu 
I  ttt4  dbtAnCA  of  75  ritM*  Trom  ^nvVlUtTilxitinffmhin  i>f  tlia  iirxWukiirH 
kSn  whioh  tbnv  t.n  l«r  tliD  Ittnti  being  roi]iure<l  to  miUDUia  a  current  of 
I'VOmr  for  tho  pUT)<osei  of  cenonl  RUp)>ly  ondor  thti  onlsr,  or  auy 
ItVgUMtioiu  Asdcoiidlclons  auXjoct  Eo  which  thevars  ■alboriied  to  «»]>• 
IjiljMierigr  iiiiclQrtULionlor.ahaUKiveuidcoDDiiiio  to  gi««« supply  uf 
■tungy  to  auiih  luups  in  sucli  quautitiM  w  tbo  lootl  sutharity  may 
rroB)  tiiM  to  Uiiio  rt^iiira  to  h*  imppli«>L 

8L  Whenever  lh«  undarUkcn  ni&k*  ilofatilc  in  aupplyins  courgy  to 
any  ownar  cr  oconpiu  of  prsoilan  to  wlioin  tbuy  may  be  and  a>c 
rt^aireil  (o  «ij>|>ly  *ii*ftn  itniler  thia  onl«r,  thtiy  oiikll  liu  MMa  to  ■ 
penaltr  not  exM«iinr  do*,  in  iMpoot  of  every  inahdeKxiIt  for  Moh  day 
oil  wliicli  any  tiii^lk  iji'fnu]l  iMvim, 

\Vb«a«Ter  Itiu  LimlaruliBni  tiuV«  default  iu  mipplviug  uuergy  to  the 
pMbliu  Uiiign  to  wlii[:ti  thi'v  iiisy  be  «nil  are  r«jiiirt<l  to  aa^tlv  Miorify 
iindar  tlita  ordu,  tliay  aliall  bu  lublu  ta  a  pmialty  uoC  exocMung  4w> 
ID  RKp?irt  of  er«iY  luvb  default  for  oaah  mlob  lamp,  aail  br  moR  day 
oil  which  any  wcQ  default  occurs. 

W  hftDDTcr  the tmdertalur*  maka  default  in  (opjnl^g  nntrgf  ia  Acoo  rd  ■ 

^  anoanitli  tho  tannaofanynpiiatiiHiNandooiimbont  subjoM  to  which 

they  an  aiithorimd  to  mpply  euBTgy  nodor  tbia  nrdor  they  ehall  be 

liable  to  tincb  twnaltic*  oa  may  by  moll  regulatioiia  and  ooudilioiu  be 

pcwcrihcd  in  tuat  belutlf. 

Ptwid«d  LtiAt  ttu)  psnaitiaa  t«  b«  iolliiited  on  the  ttadtrtalcatB  uiiilvt 
Uii«  MCtion  «h^  in  no  cue  oxoMd  ia  tho  acKKnt*  the  sutn  of  £50 
Id  napMt  of  any  d»kolti  not  Ixing  vilfal  dalanln  an  the  part  of  the 
under takeis  Tit  bji;  one  day,  and  provided,  also,  Chat  in  uo  imm 
•hall  any  pmally  ba  isfllcted  in  respect  of  aiiy  default  if  tliit  uuurt 
haTiBK  MffoinBOo  of  the  oue  •ball  be  of  opinion  that  aiich  drfaiilt 
waa  oanicu  by  Inevitable  Mcfdeut  or  /orw  nwirVurv,  or  wm  of  an  ilijtht 
,  or  vnimportaitt  a  cfaaiaoler  an  uot  materially  to  affect  the  value  af  the 
mpply. 

I'niPK. 

33.  The  undorlaken  ni»r  ohaixe  for  energy  lupplied  by  them  to 
any  ordinary  cod iuiii#r  [otlcru-iiu  than  by  aKr««ni«nt)— 

1.  By  the  actual  umount  of  energy  »a  mipplied  ;  or 

S,   By  the  eli9otri«al  cjuaiility  cuutained  iu  nioh  mijtjily  ;  or 

3.  By  atich  othei  mnthod  aa  may  for  the  tine  h«ing  m  approved  by 
the  Boanlol  Trade 

IVorided  that  wbor«  the  undertaken  charge  bv  any  method  bo 
Klijirovod  by  the  Hoard  of  Trade,  aoy  oonaiimer  ono  objncta  to  that 
method  mar  hy  onn  month'*  notice  in  writing  rwjniro  the 
nndfimkdn  to  oharan  him  at  lh*tr  <>pii<in  by  the  acttial  amount 
of  eneTKy  enpnlieil  to  him,  or  by  the  electrical  qiionlity  eon- 
taire<l  lu  Hion  tupply,  and  thereafter  the  anduitakon  ahall 
not.  except  with  tho  canauiner's  oanMnl.  charxe  filui  by  any  othor 
method. 

IVof  id*d  al«o  that  b>«for«  coinmaticinK  U>  auppJy  euorRy  ttirough  any 
dintilbn ting  main  fof  the  mirpoMx  of  j^uaraf  supply  thi>  nndeitakern 
aUall  give  notice  to  the  local  authority  by  what  niBtliDd  they  prap.^^ 
todurgo  foronerjff  "uppUe-l  through  Vwii  main,  and  iJ  llm  IwaI 
authority  become  Uic  iimtertiiketi  imdw  thi«  onler  they  shall  Rivi; 
tliB  like  nolieo  by  puUiu  advMtimini^nt,  and  whan-  iho  umlnrr.akrrn 
have  iciven  aoy  aiich  notice  thej  ahall  not  be  entitled  to  cliangii  aiich 
inelhod  ofoharfing  fxcvpt  aflnr  one  month'*  notiM  of  aiich  chojijic 
bw  been  given  by  them  tA  the  local  authority  and  to  every  eoniiumor 
cf  energy  irhu  U  aupplii-d  by  them  from  euch  main. 

55.  The  price*  to  be  charffcil  by  the  undertakers  for  en6r([y  suppliod 
by  I  htm  ahall  not  exceed  tnoas  ttatod  in  that  bahalf  In  tho  fourth 
scihMlulaiu  tha  tint  and  second  sectlooa  tbereol  reajioctivelv,  or  in  tlie 
caeaof  a  matlioii  of  charHO  apt)roT«<t  bv  the  Board  of  Trade,  xnch 
price  u  the  Board  nf  Trwiu  shal!  un  approving  Kuoh  inuthnd  (Utoroiiao. 

Providid  that  if  ihu  local  authoritr  or  the  audcrtakcn  shall  at  any 
Umoafter  the  expiration  of  Beron  yean  after  the  wmmencoment  of 
thit  ontnr  make  a  repreaentation  to  the  Board  of  Tnidd  that  the  iiricc* 
effnetfaoilaof  ehiu|{e  atated  in  the  aaid  achedola  or  apnroTod  by  lh« 
Board  of  Trade  ou^t  to  Im  alterati,  ttia  Botitf  of  Tnda.  aftor  anch 
Mqolty  aa  they  may  think  Hi,  may  make  an  nnler  varying  tlw  prtea 
cr  melJioda  of  eharfp  ttatoil  in  the  said  achcdulc  or  ao  apprOTsd  U 
,  albreaald,  or  snbvtitutiug  other  nricoa  or  methods  of  oh»rge  hi  lieu 
tlioreof,  and  tho  prices  or  mcthoaa  of  ohaiRS  ao  varied  or  eubatituMd 
ahall  have  effeot  on  and  after  nieh  day  a*  nur  be  mentioned  in  tfar- 
enler.aj  if  they  had  been  atated  in  the  said  schedule  :  Provide, 
alto,  that  the  nrioM  and  methods  of  charge  for  the  time  heiiH);  lu  foti^f 
may  be  alleml  In  like  manner  at  any  time  after  the  expiration  of  any 
or  every  jxriod  ofsuveu  y«an  aftirr  tlio  name  were  laat  altered. 

J*.  Siibjeol  to  thn  provlabua  of  this  order  and  of  the  priQcii>al  Act . 
and  to  cbo  right  of  t^io  consumer  to  roipiire  that  ho  ahall  be  chai^wl 
■ccordiitf  Ui  soma  one  or  oUior  ol  the  niethvda  above  [UDutioued,  llie 
umlcitairun  may  make  any  wvemenl  nilh  *  cuuHumer  aa  te  the  piiov 
to  b«  diarml  for  energy,  and  the  mode  in  which  auoh  ohaiKeaam  lu 
be  aatertaucd,  and  may  charj^e  accoriingly. 

36-  Tho  |-Hc«  to  he  chargod  by  the  undertakera  and  to  be  paid  U> 
Ibetii  for  all  oniirgy  iii|i|di(ul  to  thn  pidilic  lamps,  and  the  mods  in 
wbioh  tuch  chargM  ■hnll  bn  ai>nntTAinMl,  ahall  boMttled  by  agreement 
between  the  local  Aiiihority  and  the  nndcrlaken,  and  in  oose  uf 
dlffereuo.',  by  aiU'raiti'ii.  ri^x^rd  Iilmuk  boil  to  the  clrcumHlancoa  ul 
tha  canu  end  the  diatributing  ur  uthur  nioiua  (if  aoy]  which  may  huvc 
to  lie  laid  fur  tba  [lur^iOM,  and  the  priuca  charged  t«  urdinary  itoq 
4iini«ra  ill  thu  di>tnut. 

Klxvduv  iKarscTviuk 

36.  The  looal  authority,  to  toug  oa  they  an  not  thomsetvoi  the 
nndntakeia  for  the  jiurjioiiei  of  tiilt  ordoi,  may  from  time  tn  time 
appoint,  and  kcci>  appointed,  one  or  inare  oompelnnt  and  impaxtial 
l«non  or  p'nons  to  lie  dcelnc  in9|)Cctoni  under  this  ordor. 


IJ  no  doctric  inepoctor  in  appointed  by  the  tooal  authority,  or  if  the. 
inapection  of  eloetnc  Ucea  ami  work*  liimpeTfeetlyat»md«dto  by  tha  J 
local  authority,  or  if  th«  loonl  authority  thamaelrea  beeome  the  nmler- 
lakan  f»r  the  purpmea  of  this  nrdv.  Lha  Board  of  Trade  on  the  ^)()Ii* 
rjitioii  of  any  cons&msr  or  of  the  undertikare  may  from  time  to  thne 
apiioint,  and  keep  appointed,  one  or  more  Dompetent  ami  imptutlMl 
pervoD  or  penoiu  to  he  electric  inspectors. 

The  iloliea  of  an  elntric  inapeolor  undor  thiv  ordat  ahoD  b*  aa 
follow*  : 

\a. )  Thn  inapectiion  and  tceting,  Mriodically  and  in  eMCia]  faea, 
of  tha  uiidertakurx'  electric  Ymt*  and  wniks  and  the  anpj^iy  of  enerf^ 
given  b/  thorn. 

(A.  J  The  oerti^ng  and  examination  of  mptera  :  and, 

(c.)  Sucrli  other  dndea  in  relation  to  the  nndertaking  an  may  be 
required  of  him  under  the  provtaions  of  this  order  or  of  aay  rvgula- 
tiona  under  thia  order. 

Tho  local  Btithoritv,  with  the  approval  of  the  Board  of  Tnaile,  or 
tho  Board  of  Trade,  if  tbo  Inapinrtor  ta  appointed  by  them,  may  from 
time  to  tliue  j^icacrlbe  ttu  uisuaor  In  wluch  and  the  time*  at  whioh 
any  such  dutii-s  ore  te  be  per&nued  by  •□  electric  in*p«ctor,  and  oIm 
the  fees  to  bo  taken  by  him,  and  tnch  f*«s  ahall  be  amomitod  for  and 
applio'l  aa  may  be  directed  by  the  local  authority  or  the  Board  of 
'mde,  aa  the  ca.ie  may  bo. 

S7.  Tho  local  auihoritv  ruay  pay  to  any  elootric  inspector  appointed 
hy  thorn  nnder  tbla  order  tuoE  rsoMnabla  retauui>ratlon  (il  any) »» 
they  may  from  time  to  time  determiue,  and  snub  remuuatatiou  may 
be  in  addition  to,  or  in  aulutituttan  for,  any  foea  directed  to  be  paid 
to  electric  inamictars  in  renicjt  of  thoir  dntios  under  this  order  or  any 
t«Kutatioa>  of  the  IWrd  of  Trade  ngodtt  in  ponuauoe  ot  thia  t>t\nt  oc 
the  princi|)«l  Aot,  Moordiag  *t  the  looal  authority  ahall  ao  detwnine. 

38.  The  Board  of  Trade  may  also, if  they  deem  It  uoMonry,  appoint 
any  electric  inapeetor  9i  other  Gt  poraon  or  pereooa  bo  erxinir*  and 
report  OS  to  the  cauae  of  any  Mculont  alfMUBg  tbo  safety  of  the 
public  whidi  Riuy  have  buen  oaciwioued  by  or  In  ooonectioa  "ith  the 
LLuditrtakeni'  worlui,  or  on  to  the  mannor  and  exUini  iu  and  to  which 
111''  [irnvinone  of  thia  order  am!  tho  principal  Act,  and  of  any  rogula- 
tinna  miller  this  ordor,  so  for  0.1  nuoh  provieioai  affect  the  safety  uttbe 
publvi,  have  boca  complied  with  by  the  uadcriakcn  ;  and  any  pemon 
aii[>ointeii  under  thit  so^tinn,  not  being  aa  eloctrio  inapector,  thall  lor 
trtc  pnrposM  o(  hi>  ft|ip<^intmttnt  have  all  tho  powers  of  an  electrle 
itnNjicctnr  nn(!>?r  this  onler,  and  the  exmnsM  of  such  *ni|Uiry  and 
rppnrt,  to  sncli  an  amount  as  tile  Bonnl  of  Trade  by  ihoir  ower  shall 
colify  to  bo  line,  ahaU  bo  paid  by  the  undertaken,  and  shall  he  a 
liclic  due  from  the  nuderiahon  to  the  Crown  and  recoverablo  aoeent- 
iugly  with  ooeta, 

{To  ht  cmtintud.) 
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LEGAL    INTELLIGENCE. 

TEt^PHOKE  COMPANIES'  LIABILITIES. 

In  the  WtisLuilualur  Cuunty  Court.  CJI  Thiirwlay.  Iiii  Honour  1 
Bayley  had  b«lDre  him  tho  caae  of  Cauiton  d.  The  NalioosI  Taloplione 
CompBDYi  in  which  tho  |ilainlilT,  the  nwnnr  of  some  himie  proper^  in 
Lr.-at  her  lane,  aoiight  to  rocnrnr  thn  sum  nf  £S.  4x.  eijirnnw  to  wnldl 
\>n  had  been  put  for  ropairiag  a  roof,  which,  hn  allcf^,  woe  dBDased 
l>y  the  ni^igeiioe  of  th«  dofvinU-ita'  nioiiihiri»i;  thno^ioratioaoffiauig 
a  telephone  polo. 

A  number  of  witaaacaa  wnte  cnlltnl  on  tmhalf  of  tho  ooinpany,  ud 
all  ol  thrni  denied  that  they  had  ocoosion  to  go  on  to  the  plalntilTs 
roof,  OS  tlioy  did  all  iho  work  on  the  atijotning  mof,  and  when  it  waa 
completed  they  put  Iho  roof  into  thoronsh  repair. 

Mr,  Powell  wax  wuiis-l  for  tho  dflfeDdant  company,  and  oonleoded 
Ihjil  th<^  antian  wwt  l>rought  to  esturt  money  out  of  the  comlAoy  for 
whinli  thny  wen  not  liable. 

Hla  Hmmhv  thought  then  waa  no  ovldenae  to  show  that  the  eons* 
pany's  aervatiis  did  the  damage,  and  therefore  Judgment  wonltl  ba  tor 
tho  dnfenJauta  with  coeta. 


CITY    NOTES. 


BraxiiUa  Snlimsurlna  TalBBrmob  ConuMKy,— The  reodpb  tot 

tliv  week  cndvd  Muj  Z  auiDiiuitxi  1,0  £4,59&  i  anil  for  the  woak  endisd 
M..y  9,  £2,Bdt>. 

Weateva  BrastUaa  Tal«gr»pb  C«iDp&ny,  UmU*A.— The  r»- 
cT-iptt  ior  the  week  end-cd  May  2.  after  deiluutiug  tho  tiAh  of  the  gniea 
rccctpta  paysldft  ta  Ibo  London  I'latinv-Bniiliou  Telegiaiih  L!omp«Bj, 
Limited,  were  £3.616  ;  and  for  the  week  «nde<l  .Uay  9,  £3,09S. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Angli). American  Brush  

—  E'rvf 

Inilia  Rubber,  Ontta  Peroha  A  TattHraph  Co. 

t  louse- to- Uouoa      , 

Metr«palilMi  KItotrio Supply  „..,„.....„ 

London  Kloshio  Supply 

8wnn  United ,.,....... 

QvminoB  A  Co.,  PraC  _ i,„ 

National  lUsphou    .»».,_„....„..,.., 
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PORTABLE  COHBIMATiON  BELL. 

Massrs.  Tiimber  and  Co.  ara  introducing;  tin  electric  com- 
blDatioii  be))  which,  as  will  begathenxl  from  the  accompajiy- 
ing  illiutrnttun,  may  in  it6  time  play  many  )>arta  In  the 
first  case  it  may  be  used  aa  an  orainu'y  table  l>ell.  In  the 
drawing  A  shows  the  |iii8h,  when  thus  ussd.  B  is  the 
hnlUry  plHcod  in  tho  hollow  baso-piocu  of  the  bell.  C  is  a 
Icit^h  of  wire  which  can  he  taken  out  when  the  bell  is 
iisod  &£  an  invalid's  bell.     The  push  E  is  an  interesting 


little  thing  and  servos  a  double  piirpose^eithuru  push  to 
bo  used  by  the  invalid  or  other  person  who  do8ir«s  to  ring 
the  bell,  or  aii  a  contact  piece  for  a  biir|;lar  alarm.  It 
carries  a  fllidir^  toiigiie  on  a  spHng  arm,  and  its  position  i» 
ahown  at  I  whan  not  in  use.  When  making  cotitacL  by 
ordinary  pioMiiirfl  it  takes  tho  poHilion  of  2a.  When  the 
lever  18  piuhod  back  and  the  spring  inserted  in  window  or 
door  it  is  kept  closed  by  preaaure  of  door,  on  relsAsine 
presaure  the  spring  ojienn,  contact  is  made,  and  tho  befl 
rings  till  Boitioone  breaks  conbict.  It  will  thus  be  seen 
that  thia  ingcnioiiB  apparatus  poasosses  foatiir«a  considerably 
difTering  from  those  of  ordinary  electric  bells,  and  features 
which  ought  to  greatly  increase  ita  utility. 


CHELSEA. 


A  VO17  intvreBting  inatalUtion  «f  the  eloalrie  light  is  to  bu 
•oen  at  tho  Bl'>ly  Trinity  Church,  i^loaoe-street,  Chalaoa,  which 
wna  oonsocrrttod  nn  Tuosdsy  lost. 

Thi«  i»  prolukbly  thu  only  church  vot  buiit  in  vrhidi  electricity 
is  relied  upon  as  th«  hoIi^  tuonnii  of  illumination,  and  isthvrefvre 
n  MitiafAct«ry  uviiloiico  of  the  growing  oontidcaau  of  tho  public 
in  the  reliAbiUty  uf  Ihia  sysUm. 

The  lii(htiiig  arranijeniouts  tiave  beeo  planuodand  dirivd  out 
by  tho  Bnub  Kloctrical  Bn^inecnng  Coropuny,  10  cotijuucLiun 
witb  Ur.  J.  D,  Sodding,  tho  architect  of  tlio  biuldiiig,  and  the 
oSoot  ia  excellent. 

Tlio  uavK  it)  lighl«d  hy  fivu  lantonui,  Ui  doait^ts  by  tho  aichi- 
t««t,  suapeiid«d  with  cbaina  fmia  the  cuiitru  ul  thu  roof.  Four 
of  thcBC  l&nternR,  which  are  uf  wrought  iron,  vildod,  are  sur- 
rouiidod  with  wrought-iron  filigree  work  in  tho  i^npe  of  a  hcnrt. 
tho  outlino  <.<f  whicli  is  dctinod  by  incaitdeacenoe  lamps.  I-^ch 
taut«m  is  littW  nitli  viKbt  8cp.  kaps,  and  eight  16-o.p.  InuijM 
itrv  (linposwl  uniuntl  (Jic  fnitiiofjf  tho  nonrt. 

Tlie  llfth  lantuni  is  dumowhiil  uf  ibc  luitiko  conslriiction.  but 
ia  aurrciundud  by  -t  much  moro  elaburalo  |iioco  ctf  wrotight-iron 
work  in  tho  fonn  of  a  orow,  at  uch  of  tho  four  points  of  which 
is  tixod  n  trefoil  of  16  iiicniidcaccnoe  lamps. 

Tho  lantom  is  fibt«d  with  eight  16^. p.  lamps,  tusking  in  all 
20  16-c.p.  on  this  fitting. 

The  HHirning  chaiiol  and  aiHles  are  prnvirlcil  with  lnnt«rna  of 
a  Iwa  elsbomto  duaijicn,  niid  thruuglioiii  ui-u  fitted  with  a  numbvr 
of  S-cp.  and  16>c.i>.  lainpa. 

The  Bwitchea  are  so  arranged  that  the  whole  of  the  16-c.  p. 
larapa  can  be  turned  off  or  on  at  once,  and  Llie  same  with  those  uf 
6-C.p.,  thus  enabling  the  amount  of  light  to  bg  adjusted  accord- 
iitg  to  reijuiremotiU.  Besid«s  this,  esch  pair  of  lant«nis  ia  con- 
trolled by  a  sojHtTste  aub-twitch  and  donol»-pole  fuse,  so  that 


should  anything  happeoi  to  pat  ona  tant«R)  out  not  more  than 
on«  o^er  would  b«  nAoctod. 

The  entn.noo  lobbies,  galleiy  stairs,  oorndors,  vectries, 
musicians'  gallories.  and  pariah-room  are  all  lighted  with 
^upa  of  thrso  ana  four  lamps,  arranged  on  artistic  wrougfat- 
imn  olcctroUers  deaignod  ana  manufacturod  by  tlte  Biuab 
Cgiiipany. 

Tho  whvltt  of  tho  lights  arc  controlled  by  switches  fixed 
in  a  polished  oak  bux  with  plnto-glast  doan  uudor  the 
gallory. 

When  compUlcd,  tho  inatalUtion  wilt  conaiat  of  130 
16-c.p.  incaRdoBconco  lamps,  and  102  8-c.p.  ditto. 

Tho  supply  of  current  ia  donvod  from  tho  mains  of  tho 
Cliulsoa  Eicotrioity  Supply  Oompany>  whose  station  ia  nituatod 
in  Dmycott-pUoe. 


COMPANIES'  MEETINGS. 


MAXIH-WESTON  ELECTRIC  COMPAKY. 

Til*  ordiuftry  miiitiiig  <>[  t)iL4  Cotninuj  wsn  held  uu  Fri'Uy  at  tho 
Cannon -ttro«t  H.''t'.'I. 

Kr.  J.  BlMlaa  OoodlBf.  who  pr«sida<l.  statiNl  thic  the  Dlreotars 
hsd  delayed  »lltug  the  ilutehuMtn  tuftALIiur  iii  auticipatiou  ut  buing 
abl«  to  report  t]i«  rwuU  of  Uie  acltoii  oKaliut  ilio  inaiuttlng  dlteotor 
ofchs  lata  oonipaay,  but  that  acliau  wu  ntill  jMading.  In  coiua- 
iguenoe,  tlw  Dimtori  wcr«  uoabls  U>  oomtuout  ujhjo  luattora  wliioh 
wer«  »til\  th<>  «nbj««t  of  Uti^tioii,  sod  rvfrsisMl  liont  dow  giving  to 
tit*  shareiii^l.li^ra  so  fill)  an  ftxplaDatlon  oraSsini  sa  Uiey  oould  wiin. 

'i'Ui:  CHalrman  1>rirlly  movsd  tlie  adaption  of  the  npoit,  wbioh  waa 
iRcntiilml  by  Kr.  Swabjr. 

Several  AliatchDlUrin  frotartol  against  the  adoptton  oftheropoit 
withoiU  some  utatcnioiit  from  t)ie  Directon,  sad  the  Obatrmaa  h^ 
tlio  povilioD  nl  the  Comrany  w»»  ■  most  disastrous  one.  Tlioy  wore 
doomod  to  bankruptey,  mcsum  they  ha>l  •  heritaga  of  bud  dobtn  and 
liti^stion,  whioh  tlisy  eouM  not  gal  over.  Ho  expm«wd  tlie  opinioii 
thai  thnro  won  prarcsKJonal  wTasksn  among  Uto  shsraboldon. 

The  report  was  B(t:>pt>xl. 


ANQLO-PORTUGUESE  TELEPHONE  COHPANy.  LIMITED. 

The  tbinl  ordinary  gcnuial   met'tiQi;  ol    llie  dharchulilBni  of  thia 
Company  waa  helii  on  Thufsday  in  last  ws*k  at  53,  Nrw  BrMd- 

.♦tlBOC.   K  C. 

air  AlanuK^er  Armatromg.  K.C.a.,  r.R.B.,  preaidsd,  and,  in 

niovin);  th»  adopiion  of  dm  rn[*>rt,  cnngnitiiUtui  the  ahartholder*  on 
tho  ssus factory  stale  of  ihn  CoTiifony  grrorally.  There  had  boss  a 
al«ady  tucKaae  of  iucoiuo,  and  also  cf  sulnacribors.  The  profit  oa  lbs 
Toar's  « or Viog  amounted  to  £&,}61,  and  aft«r  ileJuctiiig  £600  pi^ 
lar  dolMTilura  interest  and  aldiag  £6,327  brought  forward  from  1888] 
th<>re  r«maiiied  s  balanro  of  £10,689  to  tho  rrMit  of  profit  and  loss 
acoounl.  Out  of  that  Ibef  Wl  paid  an  iat^nm  divitlend  of  4  per  coot, 
and  it  wsa  now  proposed  to  wnte  olf  £1,600  ditcount  on  debentorca 
iMued  and  to  place  £6,000  to  the  reserve  fuDd.  leaving  a  balance  of 
£1,069  to  be  carried  forward.  The  espendllun  oo  cantsl  aooouat  for 
thts  year  ii*d  hveu  £9.731.  That  uiiwnditaro  had  Wn  entailed  in 
(<onM']u<occ  of  the  great  expeniSM  sttitoJiDg  lli«  orccHoB  of  a  new  ex- 
oban^,  and  alao  tietauM  the  Company  wars  oblJMd  to  reooDsbuet 
majiy  of  their  eilstliig  llnu.  Tb«  paying  satacnbers  tn  Lisbon  on 
DMriuber  31  last  iiiiinlxKHl  98S.  fiuui  wtiom  they  obtained  s  xross 
antiiisl  value  uf  £7,130,  whili?  ihase  in  Opoitti  numbDiod  870,  from 
whom  a  Rrou  auuual  raluo  of  XS')|708  waa  prtxlMCoil,  lualuuc  in  all  aa 
iucoino  of  £11,668,  or  a  telal  increiua  iii  Bubscritirrs  of  ^2,  and  in 
ralae  of  £1,320  arar  the  preceding  year,  ili  might  further  add  that 
up  to  April  1&  Ub[  tho  iiiourue  had  iutreaaeJ  l^  £12,201,  sud  ainen 
that  dale  there  hu  b«u  a  further  iucresHS  uf  £316,  su  that  the  total 
inrome  of  tho  Company  stood  at  £12,520-  ConiiiderinK  the  recent 
political  disturbanoM  in  Portngal  and  the  ho»tiIr  fcdiiig  toirards  imrj 
Euglish  outerpiise  in  Portii^,  he  ccunidered   the  r<»ult  Tvry  wtis- 

fa<:|i>rj. 

Ht.  C.  L.  W.  FHagaraU  secondacl  th-o  niotien,  which  was  earned. 
Tho  meeting  then  pmoeedsd  to  renlcnt  the  nitiriag  suditori. 


WEST  COAST  OF  AMERICA  TELEGRAPH  COMPANY. 
UHITED. 

The  thirteenth  ordioar;  general  inoeting  of  this  Company  was  held 
an  IVediiea'l&y,  at  WiiichMtM-hoiue,  Old  firoad-elreet. 

Mr.  JUAred  MaraliaU  pmibduil,  and  in  atartn^  the  ailoption  of  the 
mport  stalcil  that  rhu  griMS  cariiiuK*  f")  tho  year  had  lieitn  £83,568 
(ocmpsnH  with  £64,663  in  the  jimiotis  year}.  Tliis  wsi  s  handinme 
return,  and  they  attributed  it  to  tJia  jcooil  buniiim  which  hail  been 
done  ou  the  west  oosat,  to  the  (orrmatioo  of  a  large  number  of  joint- 
Block  couipaoiee  and  th<  ((>e<'itlatioa  in  nitrate,  and  to  (he  inlernip- 
tioo  to  the  caltle  on  tlio  east  coast,  whiah  ocmpeted  ler  the  traOir  from 
VatparsiM.  They  had  aenttonsd  in  their  rspoirt  the  tuMect  of  tha 
threatoned  eompetition.  The  oonosssioR  under  which  tneir  cables 
isi>re  wurked  waa  not  a  monopoly,  ami  it  wa^  merely  a  per- 
iiiiaiiiuu  of  the  Chilian  tioreniinent,  which  had  exercljea  its 
riRlit  or  giving  (iBmiiaiion  to  others  to  lay  a  cable  patallel 
to  tho  Cum  {nay's.  In  y«bruary,  1877,  the  CliiUan  Oovcm- 
nient  gtrv  pennltsion  to  Don  Bniiitie  Gandarillas  to  Isy  a 
cable.  No  aeubt  tbla  wsa  in  the  latereit  ot  tho  Central  and 
.South  American  Telegraph  Company,  theix  □eigbbour,  with  vrhota 
thty  were  still  warkin£  under  ajolut  suraeiiient.    Tlus  cuncataioD  ea- 
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mrad  in  V^Tumr/,  1889,  but  it  waa  then  mwwnl  in  •  yoM  ;  »uJ  Iwt 
F*lirn»r7  it  «u  ^g^  Te&«wed,  the  perioil  ot  Ibe  MDccMton  being  »- 
toDflad  to  FfbrriUT  nvil.  Id  Lhe  {irmoiit  ytu,  too,  tbaOnitral  Com- 
puiy  hkdiMnt  ouL  t.  repaiiing  ntnanitr,  on  the  arrivkl  of  which  th« 
ntaininz  fm  vhieli  thcj  hurt  inUl  [n  tliii  comjwny  wonid  r«<u«.  IaiI 
nonttL  Inert  Appcftrod  »  ^lattoirat  in  an  Aiuonnn  [>«p«r  lh*t  tha 
Otbtnl  Ctfmptii;  bad  ukcd  th«ir  aliartlioldan  for  aa  Ineivwo  of  caiii- 
Ul  to  tho  wnonnt  of  l,000,00(UoU,  United  SUt«*  ourrwncr.  for  the 
miIMM  «f  kfiag  Mb1«a  parallal  to  th«  Coinj«Dy'*.  AI<oiit  the  *un« 
nme,  too^  th*  Onttrkl  CDmi>Miy  notified  th««n  tbit  the  j>ciint  worktnft 
■crMmeDt,  whiofa  wu  datM  Jul/,  1883,  Mil  wliiab  n<  t«riiilD4,ble  at 
ox  nwnllit*  notice.  «oai<l  cipln  on  tba  lat  or  Oototwr  nexU  Tliej 
dii]  not  Iwliere  it  po»ilil«  tiiU  a  cable  ccuU  Iw  laid  by  tital  dal(^  but 

fbc]iiT«d  it  waaiiutto  (xiuiiile  for  a  cable  to  b«  maimfaotand, 
ovt,  atij  laid  bol^>K:  lli*  expitntioa  n«Kt  FobruuT  of  tli*  oodom- 
lika  givvD,  to  Mr.  GAD'iuilW.    The/  hjul  thonght  it  vorj  important 
(to  inlorm  t1i«  «hi.rFbtiliI('n  at  th«  uarlivat  motnAiit  of  tlia  thnataned 
■patitiun.     Thdj  hojiud  Imfura  th»  dirveton  of  tVie  CeDbnl  Com- 
took  such  a  ler.niiM  if  n  that  they  would  ngraat  »m«  nan 
lanMigement  «i:li  the  Weat  Oiwt  Gompan;,  wno  wore  quit* 
a  to  ticat  with  tlmo,  aa  dioy  alrudy  knew.     He  oODCludcd 
bj  moviug  thf  adoption  of  tlic  rtnort. 
Mr.  Heorr  KolMtte  locord'xl  tlie  motion. 

In  Kjiir  to  <ji]»<iioui,  t)i»  CbalmUA  sUtH  tKat  all  the  BiTrotwan 

oarried  by  the  Goin]>auy  aUo  want  over  tlie  Haas  of  the  Con- 

umnj,  wnbh  mi  au  AtuBiiojn  rami»iiy.    'tXitsn  wvra  two 

I  to  valmraia^-the  Oalraton  routa  (their  own],  auO  th«  Baatein 

atn,  VM  tdabon.     H«  betterwj  tbnt  (hdr  Oampany  liwl  80  or  90  per 

'taut,  of  tlie  tiaffic.  their  eablea  bciac  in  auch  Ktrad  woilciaK  onlor.     If 

th«  ea,\Am  nttmi  to  ihould  b«  taia  thev  would  hi.ve  to  try  and  set 

•one  Buraptan   tmSe   by  the  oompltng  route.    They  would,  for 

liutuiw,  eodaaraur  to  obtain  Lima  tnlcigraniii  over  ttioir  own  tl:ia,  titi 

ISnanoc  A«ra,  Rio,  and  Lishnn.     The  IooaI  trallii:  would,  of  raiime, 

tin    oompeUd    for,    and    thji    wonlil    entail   a  rcdnction    of    ntte. 

[llujr   had    no    doubt    tbat    if    iLe    Central    Company    wnre    in 

kniMt  tlicy  would  obtain  th«  <:iapital  tlioy  r«<iuircd  to  Uj  the  n«w 

I'-tablM.    'fhe  iiKr«o<^*Dt  witii  that  coin[<i.tij  in«»t  liiro  work»l  with 

•itiafaetion  to  item  np  to  now,  ot  it  wonld  havo  hocn  tcrrninatiHi 

befora.     As  to  the  feet  of  Ibe  DireoCore  being  loo  large,  he  wu  aomo- 

times  four  or  fire  times  a  week  altendlnjt  to  the  bu^Dan  of  thv  Coni> 

puT,  and  hb  ooUMgun  were  a1*o  aTaiUbla  at  any  tnoKient.     Ha 

rirouM  be  rokdy  to  ilarl  for  the  wist  cout  uf  Aui;rius  at  any  time  if 

hpenooal  n^cotiationa  witli  the  Centnil  Couipanv  bad  to  be  entorod 

rtH>on,    The  qtiMtion  of  itrengtheuing  tho  Board  atui  already  anga^l 

Ltfcirattamtlan. 

Tba  motion  nu  then  adauteil,  and  the  bonua  rtcoai  mended  waa 
aflcrwanli  declaivd,  iiukiitK  tlip  rcLutn  6  per  cent,  for  the  year. 


PBOVISIONAL  PATENTS*  1890. 


WESTERN   AND   BBAZILIAN  TELEGRAPH  COMPANY, 
UNITED. 

The  nineteenth  anllnary  ceueral  meeting  of  this  Company  wu  Imld 
lut  Friday  at  V-'tncb eater- boiue.  Old  Broad -atreet,  K.C.,  iin<Ier  tho 

_  |Mtdeiicy  of  Mr.  W.  S  Audtawt. 

IJtaCluUnDMi  mM  they  met  under  nu'l  ^uite  auch  adfcrw  circnni- 

'*' "  •  M  wu  the  lail  oi.%'«ui>o.     At   that   time   th«y  wen   eipocliog, 

J  to  iiit<!rrMT'lioin.   rrduotton  of  fati%  and   other  cwiwa,  an   <s- 

'  oeediijply  b»d  half  yeu- s  tnfllcv  and  they  were  tluwatened  with  early 
eom|)etition  both  uorlh  mid  louth  of  thvir  tytteiu.  He  wai  glad  1o 
aay  the  i]i|iarent  blackiicM  of  thoae  drcumilanns  hitd  been  a  good 
deal  iiiiLiEatoJ,  Tlie  roceipla  f<u  the  half-year  T«ry  iiiiuh  incrKuod 
towardn  Ltin  end.  Tltny  all  knew  that  a  nhnrt  time  tgo  tliey  tvval  to 
•l«ep  under  an  £iDfnr«  in  Braeil,  and  woke  up  imilcr  a  Rvpulilic  ;  mid 
n  rerotittion  like  that  neceuarily  led  to  a  comiidcrable  interi.'.liaDge  of 
telegrama,  and  the  lam  two  niontha  of  the  half-rear  waru  very  high  as 
coinpand  with  the  previoui  lotir  moiitlu,  wbicli  w»re  very  low.  The 
OutBoraa  of  the  haIf>T«*r  cnmpared  iiuUvciuraldy  witli  the  correauoud- 
tng  lulf-year— tho  n*1f-yoar  in  irhi«h  they  took  the  cxtraoi\nnu}' 
total  of  £110,000,  wlddi  wae  the  high»t  thty  liad  ever  hod,  truiiiu 
partly  from  high  tarifli*,  partly  froiti  tlui  faiuh  titt*  of  cicbangB.  atid 
partly  from  Ibe  onorenoii*  oomtnercial  aiCttTity  and  great  RpM^ulatiati 
that  pre mlenl  dtiring  tiiB  half-year,  and  wbioh  recorded  ibe  higbait 
tide-matk  in  nqieot  of  telegraphic  revenue.  Uowersr,  in  tlie  put 
hatl-vesr  tboy  had  managed  to  wiaps  logelher  receipts  at  £86. w3, 
which  waa  ikothing  like  m  large  a  decrease  u  tbery  were  all  Kntiii 
fating  when  they  luet  lut.  In  cipeneea,  the  oalf  consideiahic  in- 
.•reaae  Wa*  uderihe  bo4-l  ori]ii)>4,  whi«h  wa«£7,ii»l.  The  varldaij 
uponeM  amounted  to  £4Q,J01,  m  againit  dBSl,1120.  Thf  tnorMso 
und«r  the  heail  of  idiipa  ameu  fioni  the  necewiity  of  recaUiuK  the 
"  Horseman"  tot  tetialiii.  and  chartering  a  cable  itsainer  to  ml  her 
plooe.    The  effect  of  tboir  eprratioue  waa  Lbut,  liiLludEug  the  amonnt 

['nrongfat  forward,  £4,072,  attd  tlie  ilirideiid  received  (ram  the  PUlIno 
Company  on  llieir  Kharoa,  £7,&79,  they  had  a  b«lanoe  to  credit  of 
terenue  of  £57,463,  from  which  hai  been  deducted  £13,600  for 
debenture  inleteel,  £7,b00  lor  the  renewal  fund,  dnd  £5,600  for 
the  debenture  redemption  fund.  Thiic  luft  an  avaikble  balance  of 
iU0,0b2,  and  the  Uireotoni  now  rrconimcnded  Lhe  |>eymeut  of  a 
diiidcod  of  6i.  per  nhare  free  of  income  tax  on  the  a^liaa^y  sharo*  fur 
th»  lulf-year,  making,  with  the  dividend  paid  in  Noveuibcr,  £4  (ler 
coot,  for  the  ymr,  leaving  >  balance  o[£S,248  l&i.  &d.  tobe  oarncd 
forward. 

The  motion  wm  seconded  by  Mr.  H.  Wunr,  and  carried  unaui- 
Btooalf. 

The  Cbftlmtjui  mored.  and  ImtA  Riobard  Broiras  teoouded  the 
re-eleelicin  of  Hr.  C.  W.  Karle  to  the  board,  which  waa  agreed  to,  aa 
vran  also  the  ro-cJection  of  Mr.  Wearer,  on  the  niotioaaf  the  Cb>lr- 
■BttB,  eeooadod  b;  Ui^lor  Wood. 

Mr.  F«to  propoeed,  and  Mr.  K»ab«U  eeooodod  the  rt-elwtiou  of 
the  aixUton,  Mr.  John  W«u«  and  Ur.  J,  C,  Grlffithi,  which  wat 
ouiicd. 


KAtB. 

6824.  Imtirovemvnta   la   olootrlwa  bnttarie*.      Henry    Thomu 

Kngar  ami  Riahanl  Philip  Milbuni.  CSJ.  Strand. 
6939.  Impraremants  In  eoniUMtIng  tslogntpb  sad  Mtophev* 

wlrvn.     William  Henry  Cruvcour,  Gordon  VilU,  Wejil  Rridg* 

(ord,  NottinKhant. 
QQ'U.  Improvements  In  elMtiio  nro  lAmpa,    Emit  FLKhltiger,  6, 

Htraiii'ii  liiiiUlinm,  Iinmloii. 
6946.  An  Improved  aiaeOle*]  awltali.     Joeeph  Ap[iletaD,   ItS. 

L^nuon-atreel,  Iy>udan,  E.C. 

Mav  6. 
6069.  Wor  oosneotlnc  eleoUio  Rlobe*  or  Umpa  to  Muf  pla», 
broooboo.  Mu-ria«e,  oorooota,  or  Mtj  drAsa  orajams«t& 

Itcnjaniin  Mitchswumn  aTnl  KJoin.  Diwson  Fridr,  50,  Myddel- 
tnn-itmol,  ClEirhiinwall,  l,ontlon. 
700^  neetrle  metoro.    Lonii  Danean  and  Hir«m  Hen^  CArpeoler. 

77,  CtinMry-lnn*,  London.  (Complete  spe^iliciaimn.  J 
7038.  tmprovMuent*  In  meobantonl  teloptioaoa.  Henrr  Hairis 
l^kf.  IS,  .SditliMiiptoiilniiMini^n,  W,C.  (Marsiu  AVltitDey 
Knigiii,  llnitcd  ."iUteti.J  [Cj>in]tlfli'  «]wi-ifii*jitioo.) 
7044.  luprevemeau  mUtlng  t«  tb«  UiUbs  of  oaBdniln  IW 
•Iwtrle  eoBdnnCora.  Henry  Hairiii  Lake.  Southamnton- 
bidldingB,  MkMlito'i.  (David  Rrookt,  United  Stateo.)  (Com- 
plete epecili  cation,) 

Mat  7. 
712&.  ImproTvmant*  in  olootiioltr  m«l«n  **A  *>  ol*tiu.  Otto 
Rowntizc,  WiiliMfi  W-iM.,  >tiid  Fr.'-li-rick  Williaiu  Whit-^.  4, 
.South-ntiwl,  Finslmry,  Loinlon. 
71S2.  Inprovementa  la  the  maBofMture  of  oarbon  •toeCrodM. 
Henry  Heirii.  Lakrt,  Sonthampton-bnildlngi,  W.O.  iLacoinl»e 
and  Oio.i  Fnnoe.) 

HAva 
718S.  Improvomenta  la  welding  metnln  oleecrionllr  And  •P' 
pBrntna  tborefor.     William    i'ldlUps  Tliompeon,    b,    LAd- 
itrcpt,  Liverpool.     (C1iAr!<w  L.  Coffin,  United  atatcs.)    (Oom- 
pleti!  »ji(^;ificatioii.l 
71B6,  ImprovomonU  In   welding  metala  elootrloally  awl  »p- 
par>taa  tJierefor.      William     Phillips   ThofupioD,   6,   Lonl- 
»tr«cl,  Uveipool.    (Charlee  L.  Cotliu,  United  Sutea.)    (Ooin- 
jiletA  HpncitioaLiaa. ) 
7196.  An    •lootrio  door  look.     Ueinncb   tirefen,   053,  Stnod,.] 

Loodiii . 
7209.  Improvomoate  la  electrto  ore  Uglttlag.  Llewellyn  San ndcr* 
»ou,  21.  !lnu()iiniiiihiTi-lpuil,luif(>.,  I.ijiiiion.  (Date  appHsdftir 
under  l'a.t*iit»  Act  1885,  H'cunn  103,  Oth  Deeember,  I88B. 
being  date  of  application  in  Unit«d  Htatea.)  (Complete  Kpeofi- 
eaiion.  1 

11  At  9. 

7219.  Aa   eleotrlc   eupply  meter.      John    Perry,    Tlie    nn-ibnry 

Te'diiiir-ni  r,>llijji-,   Irf-oiiarililr.-et.  lyoiidrin. 
72?6.  ImprovemoaU  ia  the  «on«traeU»a  of  eleotrlo  twU-putAM. 

Thomw  .Iniucn  UaVer,  The  Yewe,  Albert-roa.1,  Steelifoid.  aear 

t<imiingh«,ni. 
7239.  Improved  ewlteh  tor  olootrlo  Ughtlng.    John  Woolley  utd 

Walter  Kdwani  ilunin.-*,  19,  Moflaml-road.  Croydon. 


3830.  Dtacmnitlon 
edition).    Sd, 


SPECIFICATIONS  PUBLISHED. 

1878. 
39BS.  Klootrlo  llgtitias.     Lane- Pox.     (Sixth  edilMo.}    81 

1880. 
of   elBotHdty.      Jenmn   (Edlsonk      (TUnl , 

18Q2. 

3676.  IMatrllmtlBg.Ao.,  elBocnoity.    Ilopkiniou.  (Tbiid  sditton.) 
8d. 

1889. 

4484.  Bleotrlo  enrrvata,     Mordey.     &d. 

6530.  Kleotrtenl  moton.    Thomfaon  (Gtinthcranil  anoiher.)    (kL 

7883.  Elootrv  motora.     CuttriM.     6d. 

79Q3.  Aategn^Ue  teJograplis.     AllieoD  (Robertton).     6d. 

9096.  T«leplMiDlo  awUeh  boarda.    Jackson  and  Sinclair.    Sd. 

0241.  Xlootrlo  nulera.     ^twioLcii.    lid. 

9713.  Mlaotrte  ooadnctorv.     Lorinin.     (La  HaciHi  d'Biploitatioa 
dm  Catilcx  EI(yMri<iii(t«,  8y*t^aM  Uortfaond,  Boret  et  Cle.)    6d> 

9917,  BloetrleAl  nwltoboa.    NichoUon.    6d. 
9945.  Aro  lamp^     Uiiison.     8d. 
10933.  BooU-»4Boe«ra.     Von  Doliro-Dobrowolaky  and  A11g«fa«ia» 
El«ctricit»t«  GoMlUchafl.     8il. 

1890L 
1037.  Tolephevae.    TV^tIm.    6<1. 

34&6.  Kleotrlo  aeooadary  b>tt«rtea,  Ae.    Lake  (EwiBg). 
3840.  mraamo  o)aoCrl«  cenoraura.    Curtis.    M, 
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NOTES. 

EleetrlcM  Refining:.— Two  djimmM  of  125  b.p.  nro 

in  UKo  ut  Ariacnixb,  Moitt.,  for  refining. 

Electricity  v,  Horaea, — At  St  Louis,  on  July  4, 
tlier«  will  be  4,6&5  borsoa  and  mules  for  ilispOBul,  dispUcod 
by  electric  trutton, 

CAlcntta. — The  offices  of  tlie  British  India  Navigation 
Company,  of  Calcutta,  are  to  bo  lighten!  with  300  lamps  by 
Messrs.  Mavor  and  Coulflon. 

Station  Ugbting.— Tithebarco  Station,  Liverpool 
(Ijinciuihiro  and  Yorkshire  Railway),  ta  to  be  Ugfatod  by 
electricity  from  August  next. 

Dover. — The  town  clerk  of  the  Dover  Town  Comioi] 
raiKtrtod  a.t  tbo  last  mooting  that  ths  olectric  light  order 
WM  now  in  proper  form  for  going  throngh. 

Soathampton. — A  copy  of  the  license  granted  bo  the 

SoiiihiimpUjii  Kioctrio  Lighting  Company  was  rocoirod  at 
the  last  meeting  of  the  BoulbamptoD  Town  Council. 

Spanisb  Cable,— The  Spanish  Minister  of  Public 
AVorks  invites  lenders  for  laying  a  cable  between  Spain  and 
Cuba.  This  will  be  S.OOO  milea  long — the  longest  in  exis- 
tence 

China  Telegraphs. — Tho  Frenoh  Minister  for  Foreign 
Atriiin  has  received  intelligoncu  of  the  opening  of  x  tolo- 
grapb  line  concocting  Tonqutn  with  China  by  way  of 
Yuniiun. 

Dublin  Oaa. — An  Interesting  and  importaQt  item  to 
Corporation,  public,  and  electrical  engineers  is  that  the 
price  of  gas  in  Dublin  has  been  advanced  3d.  per  1,000 
cubic  feet. 

Street  Railway. — Rochester,  Now  York  State,  has  n 
tramway  coB![mny  which  has  ordered  100  motom  and  100 
now  vcslibulo  cars  for  its  line  to  bo  in  operation  by 
November  next. 

Oemian  Telegraphs. — Eight  million  marba  have 
been  votetl  for  exteii«ioii  of  Gormar  telegraphs  and  tele- 
phones. A  coneiderahle  part  of  this  will  be  for  placing 
wires  underground. 

UghtniBg  OnaxiL — An  interesting  feature  in  connec- 
tion with  the  Edinburgh  Kxbibition  is  that  a  largo  part  of 
the  buildings  ia  electrically  protected  ujwn  Prof.  Oliver 
IxmIj^o'h  wire  cage  tiyeteuL 

Auorioan  Telograph8.~The  Western  Union  Tele- 
graph Company,  of  America,  has  purchased  for  100,000dol8. 
all  the  telegraph  linos  belon^ng  to  the  Sail  Antonio  and 
Aransas  Pass  liailway  Company. 

Berlin  Tramways. — The  first  eleetricnl  tramcar  in 
Burlin  commenced  running  on  TuesdAy  from  the  Behran 
Stnisse  to  Kreuisbcrg.  People  were  amused  to  tind  insiJe 
the  cars  the  words  in  English,  "  Xo  smoking." 

Ofagnetlo  Separators, — Two  Wetistriira  magnetic 
separjiWi-a  have  been  sent  to  Nejisul  from  the  Aiiboga 
Works  in  Sweden.  Each  separator  has  a  dynamo  attached 
giving  50  valt«  aricl  four  am{ieres  for  mi^netisation. 

Birmingham  Bxhibttlon. — The  committee  of  the 
electrical  exhibition  at  Birmingham  have  sent  a  cheque  of 
jEIOI,  7a.  2d-  to  each  of  tho  three  huspitals,  the  General, 
JaEfray,  and  the  Queen's,  to  which  tho  surplus  vros  to  be 
given.    The  total  receipta  were  £12,05Q. 

Thomson*Honston  Railway, — The  new  Thomson- 
iIou«toi)  electric  locumutivo  fur  use  on  the  West  Kutl  atieut 


railway  of  Bostou,  Mass.,  baa  been  constructed  and  16  now 
in  use.  It  is  fittod  with  an  air  brake  worked  by  a  umall 
motor  fixed  in  one  comer  of  the  engine  car. 

Electric  Xilghting  In  London. — Even  the  general 
public  must  now  fkist  be  beooming  convinced  that  electric 
Itghtiag  in  London  in  really  going  ahcoil.  In  the  ropoit  of 
the  Highways  Committee  of  the  London  Council  ou  Tuee- 
da.y  there  were  applications  for  the  laying  of  mains  in  no 
less  than  153  streeta,  all  west  of  the  Law  Courta. 

Elootrioal  Snppiies. — Momfs.  Appleton,  Burbey,  and 
Williamson  have  purchased  the  whole  of  the  manufaaturing 
businesB  of  Mr.  F.  Goera  Howard,  of  Claveland-itreet, 
Fitzroy-square,  W.,  and  have  tranaf erred  tho  pknt  to  their 
works  at  G7c,  Ilatton-garden,  E.C.,  which  have  been 
enlarged  to  enable  them  to  meet  tho  growing  demand  for 
electrical  supplies. 

I^htnlng  in  a  Watohmakor'a  Shop.— During  a 

heavy  thiindorstorm  a  flai^h  of  li;;htniiij;  Etruak  a  houBO  in 
tho  valley  of  tho  Lac  de  Joux,  Switjierluid,  and  eaused 
ooRsiderablo  loss  in  a  curious  manner.  No  great  damage 
was  done,  but  the  demagnetisation  of  the  innumerable  small 
steel  pieces  used  in  the  industry  caused  an  expanse  of  some 
two  thousand  frauos, 

AiWean  Telegraphs. — A  number  of  non-commis- 
sioned Gorman  oIllceirRj  saya  KuhJnw'i:,  who  have  recoiveil 
instruction  in  telegraphy,  will  shortly  he  despatched 
to  East  Africa  to  join  the  Wissmann  (orcea,  in  onlor  to 
Oitablisb  an  improved  news  and  communication  service. 
They  will  take  with  tliem  field  telegraph  apparatus  and 
supplies.  It  is  intended,  in  the  first  place,  to  oonnect  by 
telegraph  the  several  garrisons  and  oulposU  in  the  same 
way  as  the  Ibaliana  have  already  done  in  Abyssinia. 

Norwich. — On  tho  occasion  of  Mr,  Gladstone's  risit  to 
Eaitt  Aiiglia,  a  great  mooting  was  held  in  the  Agrioaltural 
Hall,  Norwich.  The  hall  was  very  brilliantly  lit  by  elec- 
tricity, every  point  being  brought  well  within  view,  whilst 
the  coolness  of  the  atmosphere,  except  in  tho  very  topmost 
(xjaitions  in  tho  building,  was  the  subject  of  general  con- 
gratuUlion,  MoBsrs.  Laurence,  Paris,  and  Scott,  Limited, 
of  tho  Gothic  Works,  King-street,  Norwich,  carried  out  the 
lighting  under  the  superintendence  of  their  engineer,  Mr. 
W.  R  Sisling. 

Paddington. — The  Paddington  Vestry  on  Tuesday 
passed  the  following  resolution:  "That  the  Vestry's 
Buticitor  bo  instructed  to  withdraw  the  oppoaitlon  to  the 
application  of  the  Metropolitan  Electric  Supply  Comiiany 
for  a  |irovieiona1  onler."  It  is  believed  that  thia  resolution 
will  have  [io  ofTect,  as  no  intimation  was  to  bo  given  to  the 
Board  of  Trade.  There  is,  however,  to  bo  a  meeting  on 
tbo  2Sth  ingt,,  which,  so  for  as  can  be  gathered,  has  been 
formally  called,  and  probably  some  formal  resolution  will 
thon  bo  arrived  at. 

Another  Fraad.— Electrical  firms  aro  warned  against 
being  defrauded  by  a  foreigner  representing  himself  to  be 
iu  posaeesioii  of  a  valui^blo  primary  battery  invention,  but 
wanting  a  little  money  to  mako  up  u  sample.  The  indi- 
vidual in  question  protends  to  be  a  doctor  of  physics  in  an 
university  in  Vienna,  i^  young,  tall,  has  black  hair  combed 
quite  down  over  the  forehead,  has  a  strongly  marked  "port- 
wine"  mark  on  one  cheek,  and  speaks  Elnglish  very  badly. 
The  mention  of  those  iMrtictilars  may  prevent  others  being 
swindled,  aa  at  least  one  firm  has  been. 

Explosive  Mixtures.— It  is  staled  that  the  proudent 
of  the  Midkud  Institute  has  succeeded  iu  exploding  a  tnix> 


tore  of  firedamp  uid  air  by  suddenly  breaking  tbe  bulb  of 
an  {ncandescont  Ump.  Tbis  empbusises  tie  fact  LhiiL  it 
trill  be  beLI«r  to  raly  on  *  duconiiocting  ewluth  for  electric 
minore'  Umps  vhxth.  should  cut  out  tho  Ump  if  the  outer 
glftsfl  wore  damogMl,  rather  thmi  roly  in  the  least  upon  the 
prompt  extinction  of  the  filament  in  case  of  breakage.  In 
tome  fonns  Ihia  has  been  proposed  by  air  pros^uro  botvoen 
Ao  lena  and  the  tiunp  bulb  mainLainini;  the  contact, 

■leotrio  Burglar  Catching:  at  Paris, — An  enter- 
priain^  wine  merchant  ui  the  Rue  Secretan  has  made  bia 
fifth  capture  of  burglars  under  the  following  drcnmi!tttnces. 
There  is  no  cmeurge  for  hia  promiaea,  no  he  baa  causod  his 
■hop  to  be  connected  with  the  room  occupied  by  his  waitora 
by  means  of  an  electric  wire.  Wben  the  btirgiarti  enter, 
rinjiing  of  the  bell  takes  place  in  tbe  waiters'  room,  and 
they  are  thus  enabled  to  capture  the  iiitrudoi's.  The  wino 
merchant's  experiment  has  1>eeri  so  successful  hitherto  that 
teveral  other  tradera  in  tho  vicinity  bavo  bo«n  imitating 
his  ingenuity. 

Leotore  at  Sideop. — Under  the  auspicea  of  the 
Sideup  and  District  Tradesmen's  Association,  ftti  electrioil 
entertainnieot  wm  giren  at  Sidcup  on  Monday  evening  by 
Mr.  S.  B.  McCIeliaii,  of  the  firm  of  Momps.  Fric«,  Talbot, 
atid  Ca,  Limited,  electrical  engineers,  36,  Liidgale-hill, 
London.  Mr.  E.  G.  Parr,  of  New  Eltham,  presided,  and 
Mr.  McClallan  waa  assisted  by  Mr.  T.  Berrett  and  Mr.  A. 
Shtter.  The  discovery  of  electricity  having  been  traced, 
Mr.  McCIellan  devoted  time  to  the  theory  of  eloeU-icily, 
and  exbibi'«d  numerous  exi>erimenCs  with  statical  tnacbtiies, 
Tacuum  tubes,  betis,  and  kindred  apparatus. 

Birkenhead. —The  provisional  order  submitted  by  the 
ParlianienUry  Committee  of  the  Birkenhead  Town  Council 
to  tbo  Board  of  Trade  baa  been  returned  so  much 
altered  and  modiGed  that  it  has  been  neceaaary  to 
call  a  meeting  to  consider  the  mutter  again.  A 
reaolutiOQ  was  proposed  that  notwithstanding  tho 
Dumerous  altorations,  it  is  deairabta  that  the  order 
ahould  be  prnceoded  with.  The  Mayor  wiid  they 
would  hivfl  only  thum&iiivca  to  bE&me  if  they  now  threw 
the  matter  up  and  allowed  a  privnte  company  to  come  for- 
wiml  and  take  advantage  of  their  BujiinenoM.  Tbe  motion 
was  carried  with  only  two  dissentients. 

Steering  by  Bleotrioity.— An  officer  on  board  the 
Oennaa  ironcIa<l  "  Freuitson,"  incoiijuuctioD  with  the  engi- 
niwr  of  that  ship,  baa,  says  a  oorrespotidenl  of  Indusfria, 
invented  an  electrical  steering  apfiaratiis  abuut  which  there  is 
much  talk  jtutnowiiinavulcirclos.  By  moansoftbiaapparatUH 
the  captain  can  control  tbe  niddor  from  tbe  bridge  or  from 
any  pcrint  on  tbe  dock — an  important  advantage  in  the  noise 
of  a  storm  or  in  action.  That  tbe  invention  is  regarded  by 
the  authorities  as  one  likely  to  prove  of  great  importsDce 
b  shown  by  tbo  {act  that  the  ironclad  "  Roiiig  VViihelm," 
on  the  very  next  day  after  her  return  with  the  Mediter- 
ranean Squadron,  was  sent  to  sea  to  test  it. 

Street  Traction. —Mr.  Kosonbuscb,  of  Munich,  prt>- 
poaea  a  new  and  sweepini;  chiuigo  in  the  organisation  of 
city  atreeta  for  the  better  dealing  with  street  traffic.  He 
propoeei  to  entirely  do  away  with  cellars  extending  under 
Che  foot  walks,  terming  theae  hot  beds  of  disease.  In  place 
of  this  lie  would  hare  a  passage  tbo  floor  of  which  would 
be  on  a  level  with  the  streeta.  The  side  walk  would  bo 
erected  above  this  passage  in  the  form  of  a  gallery,  com- 
pletely isolated  from  vehicular  umHic  below,  bounded  by  a 
railing  with  the  shops  on  ihis  level.  In  the  passage 
dniioago,  telephone,  and  electric  H^ht  wiree  could  bo  laid. 


and  a  track  for  electrical  tramways,  whose  speed  could 
much  greater  than  at  preeent.     It  is  sugfjcstod  that  p«rhap«1 
some  now  city  in  the  Par  West  will  orK&niM  itself  upon  this 
scheme. 

A  Preoorsor  to  rrankUn. — Cid  ei  Tare  mentions  an 
Italian   [ireciLraor  to   Franklin,  a  doctor  of  tbe  name  oCj 
Ignarin,  who  in  1740,  at  Padua,  produced  a  Imok  on  "  Eleo-1 
tricity  and  the  Electric  Force  of  tho  Body."     In  thia  volume 
he  deacribes  tbe  effect  of  the  Leyden  jar  and  aaya :  **  Wbo 
shall  deny  that  that  ligbtuing  is  other  than  a  subtle  electiie  i 
matter  catriwi  to  the  greatest  degree  of  force  t     What  fabil^ 
surpriae  would  await  the  oxporimonter  who,  having  found 
the  artificial  meani  of  producing  lightning,  should  euceumb 
a  victim  to  his  curiosity."      fn  the  face  of  language  so 
preciRe  it  is  maintained  that  tbe  name  of  Ignario  should  be 
placed  ill  the  front  rank  in  tho  hislory  of  atmospheric  elec- 
tricity, for  it  was  not  till  17-18  that  the  Abb*';  Kolet  pointed 
out  the  analogy  and  strict  relation  existing  between  the 
phenomena  of  electricity  and  lightning,  an  analogy  provud 
later  on  by  Fratikliu. 

Telephone  and  Telegraph  Apparatus. — We  have 
received  from  Mr.  U.  Wohr,  of  Sfi,  Alte  Jacob  Straesc, 
Berlin,  vary  complete  tist«  of  hiLtidnome and  very  moderately 
priced  telephone  a|»paratus.  Theee  include  separate  and 
double  teluphonea,  and  box-shaped  telephones,  with  various 
{jsitterns  of  microphone  traiismitters.  Many  and  varied 
types  of  telephone  inHlallations  are  given  for  office,  sbip^f 
hotel,  or  central  exchange  uao,  and  some  handsome  pieces 
of  funiiture  are  illustrated.  Tho  Srm  make  a  great 
■peciality  of  magneto  bells  for  telephone  service,  and  eeverolJ 
patterns  of  these  are  shown.  Tbe  house  telegraph  catatognv  , 
is  e<tually  cumploto,  and  contains,  besides  the  neceasary 
apparatus,  numerous  highly  ornamental  bell  pushes  and 
contacts.  A  third  catalogue  shows  telegraphic  apparatus 
for  ordinary  iim  and  for  railways.  A  special  feature  ia 
made  of  a  universal  lightning  discharger  for  protecting  line 
wires. 

Design  to  Assassinate  a  French  ElecirioiAn, —  ^ 

One  of  the  wonders  of  tbe  week  in  Paris  w  the  disclosure  j 
of  a  mysterioiig  plot  to  assassinate  th^  well-known  electrieiat) 
Dr.  Cornelius  Ilerz.  In  1888  an  advertisement  in  the 
Figarv  apiwarod  asking  for  an  agonb  to  carry  through  n 
diHi^ult  and  dangerous  undertaking.  Amiel,  a  former, 
police  commissary,  answered  it,  and  having  discovered  that 
the  undertaking  wa*  to  assassinate  Dr.  Hers  took  a  rooia  j 
near  and  pretended  to  seek  means.  He  obtained  tho 
advance  of  ir),000f.  and  then  depaiied  for  Buenoe  Ayres. 
Here  BttemptA  were  made  en  bis  own  life  instigated,  be  is 
convinced,  by  the  disappointed  plotter,  bo  returning  to  Paris 
on  March  4th  last,  he  submitted  tbe  matter  with  documen- 
tary evidence  to  Dr.  [lerz,  who  has  piibliahed  the  affair. 
It  ia  not  known  who  the  woitld-be  assassin  is,  but  Dr.  Hers 
is  one  of  tho  wealthiest  men  in  Fntnce  and  bae  enemies  at 
well  as  numerous  friends. 

Flaablng  Signals.— Tho  procos*  of  flashing  lights  to 
imitate  the  tetcgniphic  aigtials  is  now  so  general  that  it 
might  also  now  be  thought  to  have  been  a  aimple  and 
axiomatic  discovery.  It  was  not  so  by  any  means. 
Admiral  Uoutomb,  who  some  thirty  years  ago  as  a  lieutenant 
in  tbe  naval  service  invented  and  ptiteuted  the  Bysteu], 
su9'ei-cd  many  yoara' official  neglect  before  what  has  proved 
to  be  one  of  tbo  most  useful  iuvoutiona  iu  naval  practice  vraa 
adopted.  For  this  invention  he  received  tbe  sum  of  £.'iOO, 
hardly  more  than  his  patent  expenses,  which  amounted  to 
£380.     Afterwards  a  second  £500  were  given  in  full  dift- 
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charge  for  use  oF  ihe  invention,  wbich  is  now  universal  and 
must  have  lavoJ  money  and  lives  without  count,  a  paltry 
rotura  consiileriiig  the  Butna  of  £25,000  with  yearly  pay- 
ments rocontly  m»ile  to  inventors  of  less  iisofiil  apparatus. 
An  attempt  is  being  made  to  press  for  a  more  adequate 
return  from  the  Trcaaury  (or  an  invaluable  sorvico. 

Frunkfort  EKhibitioiL.~Tbe  pre[)arati9iia  for  the 
electriuAl  exIiiliiiiuTi  to  be  lield  at  Frankfort-on-MaJn  next 
year  are  being  rapidly  pushed  forward.  Among  the 
namerouE  applic-itionit  already  received  the  ftwiaa  firm  of 
Oerlikon  and  Co.  is  noticeablo.     In  connection  with  electric 

jhij-building,  the  firi"  of  Eschor  Wyss  and  Co.,  of  Zurich, 
will  eorid  a  large  electric  boat,  driven  by  acoumnlatora  and 
capable  of  carrying  100  persons.  Tbii  boat,  which  will  be 
artisbically  fitted,  and  furnished,  of  course,  wibb  elecLric 
light,  will  ply  on  the  River  Main  to  aerra  as  aid 
in  the  traffic  between  tha  interior  of  the  city  and 
the  eaBLerii  part,  where  the  exhibition  i«  «itufl.t*d.  In  view 
of  tha  scoiw  oH'ered  for  the  use  of  an  electric  boat  service 
on  the  lakei  in  Boutb  Germany,  Switzerland,  and  Austria, 
this  part  of  the  proposed  exhibition  will  be  regarded  with 
o«[iocial  inter««t.  We  aluo  understand  that  the  Rlectro 
Technical  Society  ef  Frankfort  have  decided  to  organise  an 
international  oloctrical  congress,  at  the  time  of  the  exhibi- 
tion, at  wbich  numerous  practical  ijuoBtions  will  bo  dis- 

'«nsMjd.  The  importance  o(  the  proposed  Frankfort 
exhibition  is  hoinK  widely  recognised  in  technical  circles. 

Eleotrio  Roads  In  Amerioa.— The  Eochestcr  Rail- 

way  Company,  of  Rocheater,  New  York,  is  reiayinj^ite  track 

with  Htoel  rails  on  concrete  foundatione  for  electric  traction. 

A  contract  has  been  lot  to  the  Gilbert  Car  Compuiiy,  of 

Troy,  for  100  cars,  18tt.  long,  with  encloswl  platforms  or 

vestibules  for  this  line,  and  a  contract  for  25  miles  of  steel 

^grooved   rails  Las  boon  given  ouU     The   company   are   in- 

snding  to  extend  the  line.     The  City  and  Suburban  Rail- 

jpVAy  Company,  of  Memphis,  Tenneasae,  haa  purchased  the 

Prospect  Fitrk  Line,  10  miles  long,  and  will  ei^uip  it  with 

tbo  Thomson -Houston  electric  system.    The  Crescent  Rail- 

iway,  of  New  Orleans,  has  arranged  for  the  construction  of 

^it«  cart  by  the  Electric  Traction  and  Manufactarin^  Com- 

iipany.     The  Gainesville  (Texas)  Street  Kailway  in  rebuillding 

idls  track,  and  laying  about  10  miles  of  extension  tu  all  be 

^-«quip[M3d  with  electric  cars.     The  Kansas  and  Blue  Valley 

Street  Railway  is  intending  to  epend  25,OOOdols.  on    an 

i^et«ctric  plant.    An  electric  railway  connecting  the  towns  of 

*''MeMtnnville  and  Dayton,  Oregon,  is  projected.      Dulutb, 

Minnesota,  will  adopt  electric  traction  thia  summer.     An 

electric  street  railway  company,  with  a  capital  of  200,000 

dots.,  has  heua  organised  at  Indianapolis. 

Croydon. — At  tfae  meeting  of  the  Croydon  County 
Council  last  woek,  Councillor  Oelrichs,  who  was  armed 
with  a  formidjblo  bundle  of  notes,  rose  in  accordance  with 
notico  to  move  that  the  General  Purposes  Committee  be 
requoEtod  to  consider  and  report  whothor,  under  existing 
eircumstances,  they  can  reoommend  the  Council  to  seek 
electric  lighting  powers  in  the  next  session,  and  if  so,  what 
Steps  they  would  advise  being  adopted.  After  pointing 
out  the  importince  of  the  question,  he  remarked  that  his 
proposition  was  almost  exactly  the  .same  as  the  one  he  had 
■  brought  forward  last  year,  It  was  therefore  objected  to  as 
'out  of  order,  btit  Councillor  Miller  took  the  wind  out  of 
'  the  sails  of  the  mover  of  the  motion  by  saying  he  thought 
he  could  say  the  committee  would  xcc^pt,  and  the  Mayor 
theroforo  remarked  to  Councillor  Oelrichs  that  he  had  got 
all  he  wanted.  Councillor  Oelrichs  still  wished  to  make  hia 


speech,  but  the  Mayor,  who  aaid  he  had  frightened  the 

Coimcil  by  his  large  collection  of  notes,  put  the  motion, 
saying  the  ajwech  might  follow.  The  motion  was,  however, 
carried  without  the  epoecb.  It  may  therefore  be  con- 
sidered that  the  Croydon  authorities  do  not  feel  themselves 
in  want  of  conversion,  and  are  disposed  to  encourage  the 
adaption  of  the  electric  light  next  session. 

Bmssels.— La  Soci6t6  Eleotrique,  who  supply  the 
•Tulien  accumulators  in  Belgium,  have  kt«ly  put  up  an 
imgwrtatit  installation  in  the  palace  of  the  Comte  de 
Flandre  at  Bruasela.  The  lighting  comprises  three  arcs  in 
the  courtyard,  and  900  incandescent  himps  disposed  as  fol- 
lows: 178  in  the  library,  dining-room,  billiard-room,  and 
the  Prince's  private  apartments  ;  574  in  the  reception-rooms, 
27  in  the  gueeta'  bedchambers,  28  in  the  children's  rooms, 
and  93  in  other  parts.  The  original  generating  machinery, 
placed  in  the  bosemeat,  consisted  of  a  4  h.p.  engine 
to  charge  a  battery  of  Julien  accumulators  to  supply  the 
private  rooms  only.  This  has  been  increased  by  the  addition 
of  u  20-h.p.  engine  to  chai^a  a  battery  of  36  accumulatora 
(of  240  kilos);  thoae  socumulators  are  charged  every  week 
according  to  requirements.  They  give  an  average  of  10 
ampere-hours  per  kilo  (1'S  ampere-hours  per  lb.)  and  1-90 
volts.  The  lighting,  which,  it  is  stated,  is.fnrnished  entirely 
by  the  accumulators,  can  be  obt^uned  at  any  hour  of  the 
day  or  night  without  starting  the  machines.  The  inetalU- 
lion  has  bean  so  eucceeaftil  that  the  Comte  de  Flandre  is 
making  arrangements  for  tbo  fixtension  of  the  supply  to 
the  whole  [)alace,  stables,  kitchens,  and  sorvanu'  offices, 
which  will  bring  the  total  tip  to  1,500  lamps. 

Deatb  of  Carl  Frisoheii.— The  death  is  announced 
on  the  «th  insL  of  Herr  Carl  Friscben,  chief  onginoor  to 
Messrs.  Siemens  and  Habke,  of  Berlin.  He  was  born  at 
Bremen  in  1830,  and  apprenticed  at  an  engineering  works 
in  that  town,  subsequently  studying  at  Hanover.  Ho  after- 
wards entered  the  service  of  the  Hanoverian  Government, 
and  in  spite  of  his  youth  was  ontrustad  with  the  superin- 
tendence of  the  erection  of  railway  telegrapha,  and  shortly 
afterwards  be  was  apjiointod  chief  of  the  Hunovorian  tele- 
graphs. In  that  capacity  he  was  the  inventor  of  nume- 
rous practical  arrangements  and  improvements.  Id 
IS.'iC  Mr.  Frischen  invented  electromagnetic  duplex 
telegraphy  simultaneously  wich  Mr.  Weruer  Siomeua,  and 
in  that  way  his  name  became  more  widely  known.  Id 
1867  Mr.  Krischen  entered  the  telegraph  service  of  the 
North  German  Confederation,  nod  for  some  years  held  in 
Berlin  the  ofll:e  of  chief  telegraph  engineer,  but  afterwards, 
in  ]£70,  accepted  tin  offer  of  Messrs.  Siemens  and  Halske 
to  enter  their  service  as  chief  engineer.  His  inventira 
capacity,  combined  with  his  practical  turn  of  m,ind,  found 
full  scope  in  the  large  and  diversiRed  works  of  the  Srm, 
extending  to  all  branches  of  electricity.  About  four  yean 
ago  his  health  suffered  from  the  efTecU  of  a  serious  open- 
tion,  and  although  appearing  restored  a  fatal  result  haa 
unfortunately  ended  an  interesting  and  useful  life. 

Bleotrio  InTOStmont. — A  company  has  been  brought 
out,  the  list  closing  to-day,  under  the  name  of  the  Eloetrio 
and  General  Investment  Cominny.  The  purpose,  as  an< 
nounced,  is  forwarding  the  development  of  promising  elec- 
trical undertakings  in  lighting,  traction,  power,  or  other 
induatriul  usoi.  In  all  largo  undertakings  there  are  three 
diittnct  stages,  the  first,  the  finding  of  the  cipitAl  and  pre- 
liminary work  ;  the  second,  the  manufacture  of  the  pUnt; 
and  the  third,  the  exploiting  of  this  when  carried  out. 
During  the  prceent  period  of  great  eloctricol  pcxiraias 


eontnctors  who  hav9  to  do  with  the  second  of  these  pro- 
cesses— the  manDfacture  of  apparatus —  are  constantly 
approached  by  peraona  with  schemes,  ido^  conceEsioiis, 
or  patonta.  It  is  aot  their  principal  work  to  judge 
of  ihoe  schemoe  and  to  find  the  capital  for  them, 
but  to  carry  out  orders  for  plant  and  to 
rocoive  money  for  the  aame,  yet  this  is  what  thoy 
are  constantly  asked  -and  Homettmee  obliged  to  do.  The 
company  mentioned  has  been  formed  to  carry  oiit  these 
ohjecle  ipocifically,  to  anderwrite,tD  exploit  concosaiona,  to 
examine,  report  upon,  and  negotiate  good  echemcs.  The 
company  do  not  intend  to  nutnufactara.  No  promotion 
money  has  been  paid.  The  capital  19  fixed  at  £300,000,  of 
which  £100,000  in  £fi  Hharcn  are  issued  with  100  founders' 
aharea  of  JE5,  the  latter  taking  half  the  profit  whou  the 
profit  is  over  10  per  cent.  The  name  of  Mr.  Emile  Garcke 
is  among  the  directors. 

Site  for  Dublin  Central  Station. — At  the  tut  meet- 
ing of  the  Uublin  Corporation,  Mr.  J.  L,  Robinson  morcd 
the  adoption  of  the  report  of  the  special  com- 
mittoo  on  electric  lighting,  which  was  as  follows  : 
"  Your  committee  beg  to  report  that,  having  con- 
sidered several  suggestions  as  to  a  site  for  a  central 
station,  they  hare  come  to  a  concluiiion  in  favour  of  one  in 
Fleut-strcet,  where  the  promises  Nos,  49  to  53a  inclusiTe — 
part  of  the  city  estate — arc  at  present  tinoccupiod.  Mr. 
Dudgeon  estimates  the  letting  vnlue  on  loue  for  160  years, 
with  corenants  to  build  at  a  cost  of  £4,000,  at  a  rent  of 
£fl8.  The  houses  Noe.  S3  to  58,  Fleet-street,  and  18  and 
19,  Aiigleaoa-etroet  are  also  the  proporty  of  the  city,  and 
when  the  leues  expire  would  be  available,  if  rei^uired,  for 
fnture  extensions,  and  your  committee  beg  to  recommend 
that  no  lettings  be  m-uJe  which  would  prevent  any  of  theae 
pi-emisoi  being  utilised  by  the  Corporation  for  the  purposes 
of  the  installation,  For  the  borrowing  of  the  proposed 
loan  of  £50,000  application  baa  been  made  to  the  Local 
Govcnimeiit  Board  for  sanction,  as  prescribed  by  the 
Eectric  Lighting  Act  of  1882.  At  the  reciueat  of  your 
'  committee,  Councillora  Robinson  and  Ma-yne,  accompaaie«l 
ly  the  Very  Rev.  Gerald  Molloy,  D.D.,  and  the  borough 
surveyor,  have  recently  viaitud  Bomo  of  the  most  important 
Inatallutiona,  and  preaonled  a  roi)ort  giving  the  latest  par- 
ticulars as  to  numerous  details.  This  has  been  printed  for 
the  informfttion  of  members."  Mr.  Healy  seconded  the 
motion,  which  was  passed, 

HallAix  and  BemiBdas  Cabl«.— On  Wednesday, 
at  the  inritatioQ  of  the  chairman  and  directors  of  the  Holi- 
Ux  and  Bermudas  Cable  Company,  Limitod,  a  number  of 
gentleman  visited  the  BteamBhi|>  "  Wcatmuath  "  at  Oreen- 
bitJio,  whieh  is  about  to  proceed  to  Halifax  and  tiormuda 
lor  the  pur|)o»e  o(  laying  the  cable.  The  party  was  con- 
Teyed  by  a  special  steamer  from  WMtotinstor  Bridge,  and 
among  thoeopraeent  were  Sir  Alexander  Armstrong,  R.O.B. 
(chairman  of  the  company),  Mr.  Isaacs,  M.P,  (deputy 
chairman),  Mr.  Sydney  Oedge,  M.P.  (choirmao  of 
Henley's  Cable  Company,  by  whom  the  cable  baa  boon 
made),  Mr.  Latimer  Clark,  C.E.,  Mr.  Oraves,  C.E. 
(engineer-in-chief  to  the  post  o(Bco),  Mr.  Jamos  Hay 
(secretary),  Jlr.  Bristow,  Mr.  Glynn,  Mr.  C.  Soymour 
Gronfell,  nnd  Mr.  Barnard.  The  visitora  were  conducted 
over  the  vessel  by  Captain  StifTej  the  engineer-in-chief,  who 
explained  the  various  jtotnts  of  interest  in  connection  with 
it.  The  carrying  capacity  of  tbo  vessel  is  about  i,500  tons, 
and  cverytbiog  iucludftd  it  has  about  4,000  tons  on  board. 
The  cables  are  coiUd  in  circular  iron  tanks,  the  largeet  of 


which  holds  450  knots.  The  cable,  which  after  sevora 
testing  has  boon  pnased  by  the  Post  Office  authoiities,  is 
kept  under  water  tho  whole  tine.  All  the  latest 
machinery  for  paying  out  and  testing  the  cable  has 
been  Ktted  up  on  board,  but  in  the  main  tho  arraogo- 
ments  for  picking  up  and  paying  out  are  the  same  as 
those  adopted  by  Mr.  Henley  for  the  Persian  Gulf 
cable  in  1863.  The  rata  of  paying  out  will  be  at 
least  seven  knots.  The  vessel  atorta  to  -  day,  and  pro- 
coeds  to  Bermuda  to  take  some  doep-sea  soundinf^ 
on  tho  intended  line  of  the  cable.  She  will  lay  the 
shore  end  from  Halifax,  and  will  then  proceed  to  pay 
out  all  the  deep-sea  portion.  It  is  believed  that  tlie  groateab 
depth  will  not  exceed  3.000  fathoms.  In  the  event  of 
accident,  arrangements  exist  for  recovering  the  cable  at  that 
depth  and  picking  it  up  t^in.  According  to  present 
expectation  the  laying  of  the  cable  will  be  completed  by 
the  ond  of  Juno.  Altogether  874  knotA  of  cable,  wei^nj 
upwards  of  2,000  tons,  have  been  made,  but  the  length  to 
bo  laid  will  probably  not  exceed  830  knots.  Mr.  R  E, 
Poake,  of  Moaars.  Clark,  Forde  and  Taylor,  reiweaenta  the 
Halifax  and  Bermudas  Cable  Company.  Heesrs.  W.  T. 
Henley's  Telegraph  Works  Company,  Limited,  are  jtiat 
proceeding  with  the  manufacture  of  another  submarinfi 
telegraph  cable,  nearly  1,000  milea  in  length. 

Britiah  Aasoeiatlen.— The  following  ])ronsio: 
arrangements  kaV'i!  bouii  made  for  the  sixtieth  meeting 
the  Bi'itish  Association  to  be  held  in  Leeds  during  Sep- 
tember next.  On  Monday,  the  let  of  September,  the 
reception-room  will  be  opened  in  tho  Victoria  Uoll,  to 
issue  tickets  and  give  information.  On  Tuesday  moat  o: 
the  officers  of  the  association  will  arrivo.  On  WBdneeday^ 
at  8  o'clock,  the  retiring  president,  Prof.  W.  H.  Flower, 
C.B..  F.R.S.,  director  of  the  Natural  History  Department 
of  the  British  Museum,  will  reugn  tho  chair  in  favour  of 
Sir  Frederick  Augustas  Abel,  C.B.,  F.RS,,  chemist  to  the 
War  Department,  who  will  deliver  the  inaugural  address. 
The  succeeding  evenings  will  be  occupied  thus :  On 
Thursday,  at  8  o'clock,  a  jotVA  ;  on  Friday,  at  8.30,  a 
lecture;  on  Saturday,  a  lecture  to  the  operative  cUssee 
(members  of  the  association  not  admitted),  by  John 
Ferry,  F.R.S.,  Professor  of  Engineering  and  Applied 
Mathematics  in  the  Technical  College,  Finsbury  ;  on  Mon- 
day, at  8.30,  a  lecture ;  and  on  Tuesday,  at  8,  a  foir^. 
The  lectures  will  be  given  by  C.  V.  Boys,  F.E.S.,  and 
E.  B.  Poulton,  M.A.,  F.R.S.  Tho  sections  will  sit  daily 
u'lder  their  n»i>eotivo  presidents  from  11  until  about  4, 
except  on  Saturday,  when  they  will  rise  at  one,  and  at 
these  sessions  jiapcrs  in  the  following  branches  of  science 
will  be  considerod  r  A. — Mathematical  and  physical 
science :  J.  W.  L.  Olaisber,  I>.So.,  F.R.S.,  president. 
B.— Chemical  science:  Professor  T.  E.  Thorpe,  F.R.S., 
president.  C— Geology :  Prol  A.  H.  Green,  M.A.,  F.lt.S., 
president.  D. — Biology  :  Prof.  A.  Milnes  Marshall,  M.A., 
F.H.S.,  president.  E. — Geogra^ihy:  Lieut. -CoL  Sir  B.  Lam- 
bert Playlair,  K.C.M.G.,  president.  F.— Economic  Scionco 
and  Statistics  :  Prof.  Alfred  Marshall,  M.A.,  presidenL 
0.— Mechanical  Science :  Capt.  A.  Noble,  C.B.,  F.RS., 
president.  H. — Anthropology  :  John  Evans,  D.OJ*, 
Treas-RS.,  president,  The  Mayor  and  Corporation 
of  Leeds  have  kindly  granted  the  use  of  the 
Town  Hall,  and  other  bodies  have  placed  at  the 
disposal  of  the  association  various  other  building* 
rotjuired  for  the  purposes  of  the  meeting.  ConsideraMe 
expense,  however,  must  be  incurred  in  fitting  up  those 
rooms  and  providtag  adequate  attendance.    Tho  total  oott 
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will  probablj  be  about  X3,000 ;  to  meat  which  donatioiia 
Bcnomiting  to  £73,  awd  jji-omises  amounting  to  XG,300 
towards  the  expenses  xnd  gtiarantec  fund  have  been  already 
Mceivod.  It  ia  projwaod  to  increase  the  fund  to  £B,000, 
that  the  burden  may  fail  more  lightly  on  each  intiividual 
contributor,  Donatione  or  guarantees  will  be  rccoivod  by 
tho  troaaiirer,  Mr.  E  R  Faber,  at  iJio  Leeds  Old  Bank. 

Use  «f  motors — A  list  of  installatioiis  of  0.  &  C. 
motors     ill     Americu     has     lately     beou     issued,     «nd 
18    interesting     reading,     showing     the     extended     uae 
made    of    electric     motors :    Edison    Electric    Illuminat- 
ing   Company,    Brooklyn,    one    3    h.p.    for    ventihtiriij 
Btatton  oad  one  ^  h.p.  fan  outfit ;  one  1  h.|j.  to  Pennsylvania 
B.  K.  sfaope,  Altoona;  ono  10  h.p.  to  American  Pi-ess  Asao- 
ciation,  Chicago  ;  one  1  h.p.  to  Mcasra.  Gahl  and  Lombkc, 
Union-sfinarc,  N.Y. ;  one  2  h.p.  to  T.  H.  Porter  to  mn 
olevtttor;  one  2  b.|).  to  Edison  Electric  IllnminatiiiR   Com- 
pany, Ncwjiort ;  one  10  h.p.  to  Sunday  Ttlegmm,  Harris- 
burg,  Pa. ;  one  1  Ii.p.  to  First  Preaby  terian  Church,  Eaaton, 
Pa,  ;  one  1  h.p.  to  nm  ventilating  fan  ;  one  3  h.p.  to  Ediaon 
Electric  Illuminating  Co.,  Fifth-are.,  N.Y. ;  one  8  h.p.  to  the 
Solomon  Lord  buildingj  Eighteenth-street  and  Broadway, 
running  elevator;  one  1  b.p.  to  "TLompwna,"  New  York, 
running  ventilating  fan;  ono  1  h.p.  in  Boston,  to  run  coffee- 
grinding  mnchiiie;  one  2  h.\h  to  St,  Thomaa  Church,  Fifty- 
third-street  and  Broadway,  New  York,  to  run  ventilating 
fans;  one  1  h.p.  to  Edieon  Electric  Iliuminating  Company, 
Fall  River,  Mass. ;  one  1  Ii.p.  to  Champion  Card  and  Paper 
Company;  ono  5  h.p.  to  Fletcher,  Portland,  to  run  elevator; 
ono  5  h.p.  to  Dr.  Kilbonrne,  president  of  Seattle  Electric 
Railway  and  Power  Company,  Seattle,  Waah.;  ono  2  b.p. 
to  Ryan  Bros,,  Appleton,  Wis.;  ono  1  h.p.  to  ConH  Jouriuil 
Publishing  Comjiany,  Washington,  to  run  press  ;  one  2  h.p. 
in  Lawrence,  Mites.,  to  run  lathe  ;  one  ^  h.p.  in  Wilming- 
ton, to  run  elevator ;  one  -1  h.p.  to  Bradley  Fertiliser  Com- 
puny,  N.  Weymouth,  Ma8«.j   ono  i  lip.  Boston,  to  nm 
ventilating  blower;  ono  2  h.|).  to  Howard  and  Co.,  Fifth- 
Bvenue,  to  mn  jewellers'  lathe  and  polishers  ;  one  1  h.p.  to 
Trinity  ChurcU,  Easton,  Pa.;  one  3  b.p.  to  Whiting  Manu- 
facturing Company,  Unionequare,  New  York,  to  run  jewellei-a' 
latheftnd[K>]ishars  ;  one  4  h,p.  motor  to  Prof.  C.  A.  Young, 
Halitcd  Observatory,  Princetown,  N.J.,  to  turn' observa- 
tory dome ;  one  5  h.p.  to  Fraser  and  Chalmers,  Salt  Lake 
City,  Utah,  to  run  a  dynmmo;  ono  2  h.p.  motor  to  Kobe, 
Japan ;  one  6  Ii.p.  motor  to  G.  B.  Grant,  Boston ;  one  15 
h.p.  to  SnyJor  and  Black,  n,  William -iilreet,  New  York,  to 
run  lithographic  and  printing  presses  ;  one  I  h.p.  to  AYick- 
stead  Umbrella  Company,  running  machine  shop ;  one  1 
b.p.  to  Church  of  Holy  Communion,  New  York  ;  one  3  h.p. 
and  one  10  h.p.  to  Sanderson,  Witer-street,  New  York, 
running  printing  prcaaoa;  ono   10  h.p.  to  Ti-aak   Milling 
Machine  Company,  Boston, running  machine  shop;  one  1  h.p. 
to  prtmt  the  Roanoke  iMiiy  Hfrald  ;  ono  1  h.p.  to  St.  John's 
Church,  Reading,  Pa.;  one   15   h.p.  to  the    Wire  Buckie 
Su3x>ender  Company,   Williamsport,  to  nui  shop;  one  15 
iLp.  to  Wilmington,  and  another  to  Queen  City  Electric 
Light  Comi-iany,  Cidaden,  Ala, ;  one  4  h.p.  to  D.  Coughlin, 
Lawrence,  Mgiss.,  to  rim  2Sin.  saw;  one  1  li.p.  motor  to 
Trinity  Episcopal  Church,  W.  Fourth-street,  Williamsport, 
I*a.,  to  nui  organ  bellows;  ono  7  h.p.  motor  to  Morcaiitito 
Printing  Company,  Wilnaington,  to  run  preaaes ;  one  20  h.p. 
to  Perry  and  Woodworth,  Cincinuftti.     A  curious  point  ia 
the  above  list  is  the  number  of  churches  that  employ  elec- 
tric motors.    The  widespread  character  of  the  work  reflect* 
credit  on  tho  energy  of  the  company  and  the  eonstruotion 
of  tb«  motora. 


Southend  Electric  Tramway. — A  prolonged  dis- 
cuadon  was  held  by  the  Southend  I-ocal  Bo-ird  on  May  13, 
when  tho  queation  of  the  cstabliehmont  of  electric  tram- 
cars  and  lighting  on  the  new  pier  wm  brought  forward.    lb 
may  be  mentioned  that  the  pier  was  designed  by  Sir  -Jamos 
Bninlei^  for  electric  tracti-.m,  and  an  estimate  had  already 
been  received  by  the  Board  from  Messrs.  Ciompton.     The 
amoujit  was  Xi.GOO,  without  extras  or  engineer's  commis- 
sions, and  the  sum  of  X8,000  had  been  mentioned  as  the 
probable  total  cost.    At  the  opening    of   the    mooting 
Mr.     Watson     Smith,    as     a    niLepayer    and     reiddent, 
protuetod,  from  knowledge  ho    had    of   the   specification, 
that  the  estimate  of  coat  vraa  "  outrageously  high,"  at  any 
rate,  very  high  indeed.  He  was  a  representative  of  Messie. 
E.  P.  Elteson  and  Smith,  though  be  spoke  as  a  ratepayei', 
and  bad  considerable  experience  on  the  North  Metropolitan 
experimental  lino.     The  present  line  presented  no  difficul- 
ties of  gradient,  curves,  and  dirt^  such  as  there  encountered 
and  could  bo  done  more  cheaply  than  on  ordinary  roods 
Ho  would  guarantee  to  obtain  a  tender  considerably  below 
that  mentioned,  or  to  work  it  on  yearly    contract  at  so 
much  per  mile,  and  they  would  guarantee  to  have  it  at 
work    within    28    days.      Tho    chairman    thanked   Mr. 
WaUon  Smith,  and  said  the    Parliamentary    Committee 
would     have     boon    glad     of    hja    information     earlier. 
The  clerk  read  Dr.  Hopkinaon's  rei>ort  on  Mesara.  Cromp- 
ton's  amended  tender,  and  stited  Mr.  Albright  was  pi-esonU 
The  chairman  rocommondcd  caution,  not  to  bind  the  Cor- 
ixtr^tion  to  any  fii'm.     If  they  accepted  tho  tender  before 
them  it  would  mean  an  annual  charge  of  ^900,  as  against 
£.325  with  steam  ti-action  and  gas  lighting,     He  estimated 
the  electrical  work  with  commission  at  £5,500,  or  an  annual 
cost  of  £650;  the  cost  of  working,  with  engineer's  salary, 
£2S2,  regulation  of  traffic  £32,  and  aliowanco  for  extras  of 
£36,  made  £&00.     Gas  lighting  would  cost  £57  a  year,  and 
the  fittings  on  an  elaborate  scale  could  be  done  for  £400 ; 
purcbaso     and     fixing    of    rails    and    engine    could    bo 
done    for    £l,.'i00.      The    comparutive    cost    would    bsj 
ho    thought,    £300,     against    a    minimum     of     £800. 
Mr.  DowBott  maintained  it  coidd  be  done  for  £100,  electri- 
cally— interest  £200,  and  cost  of  working,  £12.  10*.  six 
days  a  week.     Mr.  Ingram  reminiled  the  meeting  that  tho 
pier  was  specially  constructed  for  electric  traction,  and 
they    could    not    alter    without    consulting    Sir    Jamoa 
Brunloea.     He  proposed  a  reaolutiori  that  electricity   bo 
u«ed  for   both  lighting  and  driving  on  the   I'ier.      An 
amendment  wm  proposed  that  a  stoam-ongine  be  hired 
or    purchased    and    tails   laid  down,  but  this    was  dia- 
alEowed    as    identical    with    one    negatived    at    the    last 
mooting.      A   further   amendment    that    the  raattor    be 
adjourned   was   not  carried.     Mr.  Ingram's  motion  that 
oleetricity  bo  adopted  was  then  carried  by  a  majority  of  ono. 
Tho  motion  that  a  specification  bo  obtained  from  Dr.  Hop- 
kinson  for  the  tram  rails  and  ste|)s  be  taken  to  procure 
euch  mils  (about  90  tons)  at  once  was  carried.     An  inter* 
view  woe  then  bod  with  Mr.  Albright,  who  said  it  would 
take  two  months  to  get  ready  ;  the  weight  of  the  apparatus 
would  be  about  1  ^  tons.  .4.(ter  Mr.  Albright  had  witbdrawn, 
Mr.  Watson  Smith  said,  with  his  scheme  1^  tons  would  be 
quite  sufficient :  ho  would  have  tho  aflkir  at  work  within 
28  days  after  the  coutravt  was  signed.    Mr.  Smith  waa 
asked  to  put  his  particulars  In  writing,  and  hand  them 
Dr.  Hopkioson  to  report  uixin.     Tho  suggestion  that  tbi 
matter  should  be  put  to  iHiblic  tender  was  negatived,  and 
it  was  decided  to  allow  Mr.  SmiUi,  or  anvr 
choec  bo  submit  a  scbomo  up  to  last  Tn 
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THE  EDINBURGH  EXHIBITION.-in. 


The  ligbtiDK  of  the  exhibition  buildings  and  grounds  baa 
been  oDtnutea  to  two  Arms,  the  Bniflh  Company  and 
Meetrs.  Riogi  Brown,  xnd  Co.  The  fonner  have  a  contract 
for  the  whole  of  the  arc  lighting,  and  the  Utter  for  the 
whole  of  the  incandescent  lighting,  except  some  HtalU  and 
BOine  owtiidc  pl»ce4  of  entertainment,  which  are  lighted  by 
soiae  exhibitors  grutuitouslv,  by  way  o(  advortieemonti,  wo 
prB8tiiDei    These  will  be  referred  to  later  on. 

The  Brush  Company  have  in  all  15  dynamoR.  Six  of 
theiD  are  driven  oy  engine  No.  1,  and  six  of  thom  by 
engine  No.  2,  deecribed  in  lastr  weeVa  article.  £ach  nf 
these  dynamos  has  a  potential  of  about  2,000  volto,  and 
geoeratea  a  curreiit  of  10  amporee-  There  ore  11  sopanito 
circuits,  and  on  each  circuit  thoro  iuro  35  arc  lighbi  in  Hcrios 
uking  10  ampereaat  50  volts,  and  giving  a  light  equiva- 
lent to  3,000  e.p.  Inside  the  builditigv  there  are  2SS, 
arranged  .■>o  that  each  of  thrao  adjacent  lamps  is  on  a 
different  circuit.  The  grounds  are  illuminated  by  82  arc 
lamp*  timilar  to  those  inftide  the  buildings;  45  of  them 
are  in  groups  of  three  on  15  iron  musts  65(t.  high,  S7  of 
tbeni  on  nine  iron  masts  80ft.  high,  and  the  remainder 
ningly  on  mosta  25ft.  high.  Each  mast  contains  within 
itself  the  loada  for  the  lunpe,  also  gearing  for  raiting  and 
lowering  the  lamps.  Hei-e  also  the  Tamps  arc  arraiij^  so 
that  alternate  lam[>s  are  supplied  by  different  dyrtamoa. 

Each  of  the  remaining  three  dynamos  is  driven  reepec- 
tively  by  Nos.  3,  4,  5  L-ii;;inv«,  already  described.  One  of 
them  has  25  arc  lighu  on  it,  and  has  a  potential  of  600 
volLa.  The  other  two  dynamos  are  held  m  rceorve.  The 
stvitchbuaid  is  su  ivii'ariged  that  any  dynamo  can  eaaity 
and  (juicltly  be  coupled  on  to  any  circuit.  We  could  see 
no  voltmeter  on  anv  circuit,  bo  that  the  potentials  given 
al)ove  can  only  be  very  rough  approximationa.  There  is 
;in  ammeter  on  each  circuit — a  ty[»e  made  by  the  Brush 
Company  themselvoe.  Thoy  were,  however,  placed  on  a 
board  fully  7ft  high;  hence,  to  road  them,  you  would 
require  to  have  ttrps  or  a  ladder.  It  struck  us  as  very  odd 
to  have  them  so  placed  that  you  could  not  sec  what  they 
were  indicating. 

Meears.  King.  Brown,  and  Co.  have  four  dynamos 
driven  by  the  two  Wcfitinghouso  engine*  already  roEerrcd 
to.  Thoy  light  the  Concert  Uall,  the  reception  room,  and 
two  of  the  refreehment^rooms.  In  al!  they  have  110  incan- 
deacent  lamps  of  the  "  Sunlioam  "  type,  each  of  200  c.p. 

The  bandstand  is  lighted  by  116  lamps  of  S  c.p.,  and  10 
lamps  of  100  c.p.,  from  a  dynamo  of  Woodhouse  and  Kaw- 
Bi>n.  This  dynamo  ia  situated  in  the  Dynamo  Court, 
driven  by  Uoboy  eitgiao  No.  1,  aad  has  a  potoatial  of  100 
volts. 

The  panorama  is  lighted  by  Thomson-Houston  arc  lamps, 
current  being  supplied  by  a  Thomi^on- Houston  arc  dynamo. 
These  Inmus,  wo  undenttand,  were  fitted  up  by  Kichard 
Miller,  of  GUsgow. 

The  Venetian  glass  hou<ie,  the  fish  dining-rooma,  and  the 
af^iinming  pond  are  lighted  by  Meeers.  Erncstt  Hcutt  and 
CiK  An  alternating  machine  of  1,000  volts,  reduced  to  100 
volts  by  a  transformer,  ia  used. 

•Several  exhiUtora  light  their  own  stalla.  These  will  be 
alluded  to  later  on. 

The  makers  of  dynamos  are  well  represented,  though  a 

food  number  of  them  have  not  their  exhibita  forward  yet 
reaiitime  we  need  only  mention  a  few  of  them,  reserving 
further  details.  The  India  Rubber  Com|)any,  Silvertown 
(&'•),  send  a  large  dynamo,  designed  to  run  at  comparatively 
low  speeds,  ana  to  give  3-^0  amiierea  at  100  volte.  Messrs. 
Latimer  Clark,  Muirhe&d,  and  Co.  have  a  search-light  pro- 
jector on  the  rool  of  the  Machinery  Hall,  in  which  is  a 
Westmineter  automatic  focuaaing  arc  lamp  of  20,000  cp. 
The  current  is  supplied  bya  "Westminst«r"  dynamo,  giving 
80  volte  and  100  amperes.  Mes«rs,  Rankin  Kennedy  and 
Co.  (71)  send  a  most  varied  and  interesting  exhibit,  inchid- 
ing  their  recent  altomatinK  motor.  Details  of  this  motor 
will  ho  given  in  a  few  weeks.  Messrs.  Norman  and  Son 
(29)  show  dynamoH  and  onginoe  for  ship,  factory,  and 
private  bouse  lighting.  The  Woodaide  Electric  Company 
(€0)  abow  dynamos  for  inc:indesc«nt  lighting,  for  arc  lights 
ing,  and  for  electroplating.  Messrs.  Kniost  bcott  and  Co. 
{6'i)  show  dynamos  professing  to  be  of  great  mochaTilcal 


strength.  Meeers.  Prieetman  and  Bros.  (69A)  show  bow  a 
domestic  installation  may  be  set  up  with  an  oil  engine. 
The  Electric  Construction  Corporation  show,  among  otbor 
varied  exhibitB,  a  lOO-unit  alternating  dynamo  and  engine 
combined. 

-  The  makers  of  electrical  measuring  iiiHniments  are  not 
so  numerously  represontod.  The  prceminonco  must  be 
given  to  Mr.  -Tamos  White,  of  Olaagow  (S3),  who  shows  in 
a  neat,  aiae  at  end  of  Machinery  Hall  a  few  of  Sir  William 
Thomson's  b>i!autiful  and  aecurateinstnimente.  We  under- 
stand the  standard  balances  are  guaranteed  to  be  accnrate 
to  within  ^th  per  cent.  We  shall,  in  a  fntiire  article, 
doscribo  thcao  instrumenta  briefly,  as  we  believe  they  are 
by  far  the  most  reliable  in  the  market.  Mr.  Jamee  Pitkin 
(lOS)showfl  electrical  chronographs, reflecting  galvanomotera 
and  other  electrical  measuring  initrumentR.  Prof.  Blytb 
(4 10}  shows  various  forme  of  current  meters  and  voltmeters. 

The  Post  Ofiice  exhibit  is  a  roost  iiiatructivc  one  :  tnatnic- 
tive  tn  all,  for  to  each  niece  of  apparatus  is  attached  a  label 
briefly  describing  it.  In  this  article  we  need  only  mention 
a  few  of  them.  Cooke  and  Whoatstone's  earliest  needle 
telegraph,  lJ^S7  specimens  of  first  telegraph  tine,  1837  ; 
Cooke  and  Whoatatono's  four-noodte  telo^aph,  1838  ^ 
Cooke  and  Whcatetoue's  double- needle  telegraph,  1844; 
Henley'a  magneto  doublo  needle.  Bain's  chemical  teleeni|]b. 
1850  ;  Morse  emboaser,  Wheatstonc's  tyite-writJng  instru- 
ment, Hughes's  tyi«printiiig  instrument,  Prewe'a  elec- 
tcical  semaphore,  ISiJO,  The  foregoing  are  only  of 
historical  importance.  In  the  same  exhibit  are  the  modern 
telegraphic  apparatus,  consisting,  among  other  instrumente, 
of — printing  telcgniph  apparatus,  showing  Whcatstone 
automatic  transmitter,  receiver  and  perforators,  local 
inker,  sounder,  key,  galvanometer,  rheostat,  and  switches  j 
Bright'*  boll  ;  Wheat«tonc  alphabetic  iostrumente;  light- 
lung-proioctors  for  cable  and  land  lines ;  fast  speed  re- 
peater; Delaney  multiplex  distributor;  and  Willmot's 
don ble-al nice  pneumatic  valve. 

Beside  the  Post  Office  exhibit  is  a  case  by  the  maoagen 
of  the  Watt  Monument,  Greenock.     '•  In  this  case  is  dis- 

filayed  a  copy  of  the  Seot'$  Magasiaf,  in  which  appeared  the 
etter,  dated  Renfrew.  February  1,  1753,  etttitled  'An 
Expeditious  Method  of  Conveying  IntoUigoticc,' and  ngnod 
with  the  initials  *C.  M.'  To  SirlJavid  Brewster  belooga  the 
sole  credit  of  baring  rescued  from  oblivion  '  this  remark- 
able document,'  as  he  called  it ;  of  having  zealously  invosti- 
g'Ltod  as  to  its  autboi'ship ;  and  of  establishiug  the  fact 
that  the  writer  was  a  '  gentleman  in  Renfrew  of  the  name 
of  Charles  Morrison,  who  transinittod  messages  along  wires 
by  means  of  electricity,  and  who  was  a  native  of  Greenock, 
and  bred  a  surgeon.' 

"  In  the  case  are  also  shown  the  original  letters  raeeivod 
by  Sir  Darid  Brewster,  revealing  all  the  little  that  is 
known  about  Morrison,  and  which  reached  their  prosont 
destination  through  the  Idndiie&s  of  Lady  Brewxter,  and 
Sir  David's  rcprcscntativo,  Mr.  C.  Brcwrter  Macpherson,  of 
Belrillo  House,  Kingussie.  The  telegram  aflixed  to  the 
copy  of  the  Scot's  Magazine,  shown  in  the  case,  was  the 
outcome  of  a  day's  visit  to  Renfrew  connected  with  this 
matter,  and  in  it  the  fact  of  Charles  Morrison's  being  iU 
inventor  was  carried  away  from  that  placu,  and  oucesaarily 
from  near  the  spot  where  he  pursued  his  expeiimenta,  by 
that  expeditious  method  of  conveying  intelligence,  which 
he  was  the  first  to  suggest." 


THE  CHARACTERISTIC  AND  ARMATURE  WINDING 
OF  THE  FOUR-POLE  HELVETIA  DYNAMO. 

BY  E.  (;ri.VAN[>, 

At  the  beginning  of  1889  some  improvements  were  intro- 
duced in  the  Helvetia  dynamo,  made  by  R.  Alioth  and  Co.,  of 
Iliisle.  In  the  well-known  1884  tyj>«  of  the  old  four-pole 
machine.  Fig.  1 ,  the  magnets  were  placed  Hphorically,  ana  the 
armature  was  of  a  peculiar  cylindrical  form,  but  at  the  time 
mentionodtho  dynamo  was  altered,  in  so  far  that  the  winding 
of  the  magnets  was  made  more  simple,  and  a  bettor  aminge- 
mont  of  the  iron  m.-usos  was  adoptod.  In  the  new  type  of 
machine,  as  shown  in  section  in  rig.  2,  the  four  noloi  aro 
made  wider  at  their  outer  than  at  their  inner  endR.  This 
method  has  bean  adopted  in  order  to  aborton  the  path  of  the 
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IineaofforceJntbeiDaenetiofi0ld,aniltheaiiiployni«nloftbfl 
four  polos  also  dimitiisbei  the  ma};iictic  resistance  in 
the  arnmturc  The  ottl  form  of  machine  had  the  coils 
woumi  round  the  fiamovfork  or  yokes  and  round  the  poie- 
piocoH,  but  in  the  new  typo  the  Uttor  only  uru  wound.  Th« 
round  or  spherical  sbap«  of  the  electromagnets  has  been 


TBa  metbcd  of  winding  tb'fi  larg«  eiz-pole  dynamos  of 
from  100  h.p.  upwards  is  analogoUB  to  that  sboivti  in 
Fi^M,  fi  aiui  C  (or  low  tension  ;  but  for  high  tension  the 
winding  is  Arranfjcd  on  the  Brcguct  prineiplc.  The  iimall 
dynamos  also  have  four  pnlea,  m  oraer  to  robaiti  ihu  utii- 
forin  construction  of  the  armature  ;  but  only  two  of  the 
polos  are  wound  with  wire.  In  tbit  case  the  form  of  the 
dynamo  is  similar  to  that  of  an  ellipsoid,  and  tbo 
fleld-magneta  are  made  of  cast-iron.  For  certain  purposes, 
■ueb  ulor  shiiw,  tnunways,  etc,  the  dynamo  is  made  only 


JL^ 
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retained  because  it  protects  both  the  magnet  coiU  and  the 
armature,  and  aii^o  gives  to  the  niAchino  a  plcosiat'  appear- 
ance. Moreover,  purFuratud  plat«s  are  arranged  on  the 
open  sides,  thus  facilitating  ventilation.  Tho  brush  holder 
is  supported  by  a  cast-iron  rine,  which  tan  bo  turned  by 
means  of  a  small  toothed  wheofor  ticruws  in  order  to  place 
the  brushoe  in  a  non-sparking  poaition. 

Tbc  principal  feature  of  the  dynamo  is  the  armature, 
Fig.  3,   whicli  ba-s  a  riag-shttped    core,   upon  which    the 


Pio.  a 

of  wrought  iron,  and  for  the  lattei-  purpose  the  magneta 
would  be,  as  far  as  possible,  pbced  very  low. 

The  iron  core  uf  the  armature  consists  of  grou{M  of  iron 
rines  innilated  by  paper,  tbo  groups  being  separut«d  from 
each  other  by  uir  epnce.  Tbo  wire  coils  on  the  armature  do 
not  touch  >eacb  other.  An  air  space  of  from  1  mm.  to  12  mm. 
is  allowed  between  each  set  so  that  the  hollow  cylinder 
is  well  ventilated.  Conaequently,  the  current  density  of 
the  armature  winding  cau  attain  six  amperes  for  one  s(|uar6i 


m 
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coils  are  simply  laid.  The  armature  winding  conHisle  of 
wireframes,  Fig,  4,  which  are  previously  made  according 
to  a  certain  design.  In  the  old  form  of  incandescent  light 
dyiianiu  tlic  frames  were  made  of  copper  bars,  but  in  tbo 
n«w  type  thev  are  formed  of  copper  wire,  in  order  partly 
to  avoid  eddy  currcnta.  At  the  same  time  it  mntrt  b>o 
remarked  that  wires  of  tho  same  layer  (which  thus  bulonK 


P(o.  4. 

mflHmetre  without  causing  exMSBiva  heating.  Tho  usual 
current  density  in,  however,  from  four  to  five  amperes. 
The  dynamo  works  without  noiao  and  siiarking.  As  tho 
wire  coils  are  onlv  brought  over  tho  surface  of  the  hollow 
cvlinder,  the  total  lines  of  force,  as  in  a  dnitn  armatuto, 
pass  through  the  BUiface  of  the  coils,  which  action  does  not 
occur  with  tbo  usual  Gramme  ring.     Thus,  in  the  fir-^ 
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to  tlie  same  frame)  wbicb  lay  ujjon  one  another  are  never 
arranged  in  parallel.  These'  four-])ole  dynaroo«  have  only 
two  brushes  (placed  at  an  angle  of  Wdog  and  formed  d 
several  eiquat  brushes  made  up  of  copper  wire),  and  the  wire 
frames  are  therefore  arninged  on  tho  commutator  either  in 
parallel  or  iu  series,  as  may  be  desired.  Tbes4  mechods 
ore  re^jreuDted  in  Figs.  5  and  6. 


tta.  b.  Fi».  S.  

case,  the  E.M,P.  obtained  is,  ftr  the  same  weight  of  copper, 
double  ibat  ill  a  ring  armature.  The  employment  of  four 
poles,  which  let»en  tbo  path  of  the  tines  of  force  in  the 
armature,  does  not  pormit  of  much  iron  being  used, 
in  the  tore,  but  the  magnetising  effect  is  oomuarmt 
to  that  with  a  dram  core  of  a  two-' 
(l^est  icon  is,  therefore,  used  in  a 
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Fig.  7  ropreoents  tho  oonnoetion  botweon  the  E,M.r.  <nn 
ojHjn  circuit)  and  tho  exciting  ourwnt,  nn<\  Fij^.  s 
is  tli«  chiracterUu'c  curve.  Referring  to  tho  curias 
for  one  o(  the  msgnelic  circuits :  A  refera  to  tho 
iron  core,  P  and  M  to  the  caat-iron  polc-j>ieoo»  of  ihe 
fnme,  L  »  the  sir  cvirve  ond  U  the  charactcnstic  ;  Cj  ntid  c, 
WB  the  curve*  ohl«iiiod  in  trials.  At  the  beginning  tlio 
charMteristie  cun-o,  C,  rum  in  a  Btraight  lino,  and 
cumtiiciK-ea  lo  cnno  with  the  totaJ  indiKtioti, 
2  X  10*.  of  the  magnetic  circuit.  Tho  dynamo  is 
OV6r-«omi>oundod  by  the  laying  on  of  only  one  layer 
of  thick  wira.  It  works  with  a  saturition  do^« 
of  SO  to  55  i»er  cent,  at  1 10  to  1 20  volte  terminal 

nt, 


two-polo  dynamos  has  an  uneven  numher  of  commutator 
aegmento.  Thus,  Gimiiltaneouely  in  this  case  only  one 
armature  coil  is  shortHnrcuit«d  by  one  of  tho  brosbw  at  the 
moment  of  paatiin^  the  neutral  zone.  An  ogaal  number  of 
laminaj  ia  arringod  in  the  Fniltch  winding.  Fig.  10.  and  alao 
in  the  modified  Breguet  method,  Tig.  1 1.  ConBc^uently.atths 
aamo  time  twodtvisionJiof  the  coils  can  boshDrt-circait<KJ,and 
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weuore  at  a  linear  speed  of  11  metren  (950  revolutions). 
The  electric^  useful  efTcct  xt  full  output  reaches  SS  5  per 
e«nt.  and  the  commorciai  efficiency  81  per  cent 

The  weight  of  tho  armature  wire  amouota  to  only  5'R 
kfloa  (aboHt  I2Ih.).  and  that  of  tho  electromagnotn  to  67 
UUw  (about  NTJlb.).  Contoquontly,  the  useful  work 
obialtwd    per   Inlogramme    of    copper    of    the     various 

wiroB    t'?^  =  1,300  wattfl.  and  1^  =  1,075  watts.     The 
O'o  67 

nonaal  number  of  revotutiona  could  be  reduced  without 
danger  to  SfiO  by  diminishing  the  clearance  between  the 
armature  coila  and  tho  polo-pieces,  but  considering  the 
lai^  Working  safety  and  groat  solidity  obtained  by  tho 
Btrengthsning  ol  the  armatuie  coils  by  m«anii  nf  strong 
ribbooB,  the  makers  profer  to  gire  the  armitturo  snfhcient 
play.  Those  machines  which  giro  more  than  15  kilo* 
watta  yield  90  to  935  electrical,  and  85  to  89  commercial 
efficiency. 

In  the  following  aro  given  a  few  remarks  concorntug 
various  methods  of  winding.  From  obaorvations  made 
with  the  very  small  dynamos,  it  has  been  found  that  half 
the  number  of  commutator  lamina:  should  be  ui)i  mievcu 


T.ith  the  first  coils,  whichlayimmediataly  near  one  another, 
and  hotwoon  which  tho  full  pressure  exists.  In  the  Breguet 
method  of  winding.  Fig.  1 1,  this  diaadi-antagu  la  overcomo. 
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quantity,  ao  that  the  width  of  the  coils  comprises  an  angle 
of  90deg.  on  the  u'matvre,  in  order  to  avoid  the  produo- 
tioo  of  aporks ;  but  the  win<ling  ti  soldom  symmetrical,  as 
■hown  in  Figs.  6  and  6.  Unly  one  of  the  two  bnuhea 
raomentaiily  short-circuits  two  cmU,  or  two  groups  of 
ceils. 
hi  tJie  EdisoD  winding,  Fig.  9,  tho  drum  armature  of  the 


1* 


but  in  this  ca«e  the  angle  between  tho  imle  tops  ntnst 
made    siitflciently  great,    and   the    surface  winding    much 
larger  than  the  croM-Mction  of  the  polo-piec«.    This  method 
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of  winding  can  be  used  equally  as  well  aa  othere  in  multi- 
polar dynamoB,  Fig.  12,  and  will,  iierhajw.  not  be  regarded 
aa  a  novelty.  It  has  been  [irac-tically  employed  in  many 
cases  for  a  long  time  [jost,  and  giveeRood  romilts.  especially 
in  the  transmission  of  energy  by  two  and  more  i>ole 
dynamos  with  dnim  and  ring  armature8.~Tran8lat«d  from 
the  EiektroifxAnisckt  ZeUaOm/t. 
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THE  KESWICK  WATBR  POWER  ELECTRIC   UGHT 
STATION.* 

BT  W.  P.  JAMES  PAWCU8  JlND  EDW.  W.  COWAK,  A.MM.I.C.B. 

This  waa  believed  to  be  the  6rat  attompt  to  utilise  avail- 
able wnter  power  in  thi«  country  for  thfi  purposes  of  & 
public  supply  of  electric  light.  Early  in  last  year  the 
directora  of  the  Keawick  Electric  Light  Companj'  instructed 
the  aathort  to  prepare  piftns  and  to  procure  tenijera  for  the 
erection  of  %  central  iupi^y  stftlion  in  or  near  Keswick.  Ae 
the  area  proposeil  to  be  Iigbt«d  wue  large  anil  ep^mely 
populated,  it  WM  teen  that  the  only  feaeible  system  to 
idopt  wu  »D  overhead  high-teoriofi  one.  The  altem&ting- 
current  trancformi>r  system  was  finally  eelftcted,  and  a  site 
on  the  Kiver  Gretna,  about  thredH^Ufutere  of  a  mile  from 
Keewick,  was  cho«en  for  the  erection  of  the  at&tion,  the 
river  being  here  available  at  20ft.  he^d.  The  saving 
effected  in  using  this  water  power  was  considorftWe.  Tho 
rent  paid  for  the  water  wao  lOe.  per  horae-ixuvor  per  annum. 
Taking  the  number  of  horsfl-power  hours  required  per 
annum  aa  100,000  for  tho  present  output  of  the 
station  from  a  50  h.p.  turbine,  the  cost  per  horso-powor 
came  out.  as  0'06d.  On  the  other  hand,  taking  tho  price  of 
Blaun  coal  at  lOs.  per  ton,  and  tho  quantity  burnt  per 
horee-power  i>er  hour  u  6U>.,  the  cost  per  bor«e-powor 
hour  came  to  0'4dd.,  or  eight  times  tho  cost  of  tho  wutor 
power.  Tn  addition  ta  thin,  tho  attendance  recjuired  for 
a  turbine  was,  of  course,  less  than  that  noces.<tary  for  a 
steam  engine  and  boiler;  tho  first  cost,  maiiitoniinco,  and 
depreciation  ware  alHo  conniderably  1ea.i,  and  the  chaiKes  of 
a  brttlJcdovn  much  toss  likely.  Aathcro  waa  a  ^MMibiltty  of 
paztJa]  Esiluro  of  tho  water  supply  during  extreme  drought 
in  sumjner,  it  was  decided  ta  provide  steam,  in  addition 
to  water  power.  The  turbine  was  of  American  deeign,  and 
was  called  tho  "  Victor."  It  was  of  a  "  mixed  flow  "  type, 
the  wheel  being  20in.  in  diameter.  Itft  speed  was  273 
revolutions  per  minute.  This  was  at  least  70  per  cent, 
{^oetor  than  the  spevd  of  an  "  inward,"  an  "  outward,"  or  a 
"  pamllol-flow  "  turbine  would  have  been,  working  under  a 
similar  head.  Its  de*ign  was  exceedingly  compact,  and  the 
rogulabion,  which  was  ciToctod  by  oponing  and  closing  a 
cylindrical  sluice  working  betweoo  toe  cuide  pamgee  and 
the  wheel,  was  all  that  could  be  dotirea.  Aa  the  turbine 
was  16ft.  abovo  the  level  of  the  tail  race,  a  draught  tube 
was  necessary  to  give  full  effect  to  tho  head  of  20ft.  This 
draught  tube  waa  of  wrought  iron,  14  ft.  long  and  3ft 
in  dumetor.  The  maximum  velocity  of  water  flowing 
through  it  was  a  little  over  4ft.  per  seconrl.  Tlie 
engine  was  a  Westinghouse  of  simple  type,  having  two 
siugl&««ting  cylinders,  lOio.  ia  diameter  and  Oin.  stroke; 
it  gave  nith  801b.  of  steam,  at  350  tevolutions  i>er  minute, 
fiO'll  brake  h-p.  The  floor  space  taken  up  by  the  euj^ine  wjis 
7ft  by  -Ift  The  boiler  was  i  20  nominal  h.|>.  Hyde 
duplex,  4it.  6in.  in  diameter,  and  1  Ifu  Gin.  in  beigbt.  Its 
working  pressuie  was  1301b.  to  the  si|tiare  inch.  The  alter- 
nator,  which  was  designed  by  Mr.  Gisbort  Kapp,  and 
manufaotiu^  by  Messrs.  Johnson  and  Phillips,  tho  con- 
tractors for  the  electrical  plant,  was  a  30-kilowalt 
Boparatcly-ezcited  machiufl^  giving  an  output  of  1 5  nmperca 
at  2,000  volt«.  Ita  8]Med  was  760  revolutions  per  minute, 
and  tho  frequency  75.  The  armature  had  a  cast-iron 
supporting  ring,  S8in.  iu  diameter  and  2Jtn.  wide,  provided 
wiln  six  arms.  The  armature  core  was  of  char^il-iron 
strip,  2jtn.  wide,  wound  with  psper  insulation  to  a  depth 
of  Sin.  There  were  19  coils,  each  containing  100  turns 
oi  0'072in.  wire,  covered  to  0-09210.  in  two  Uycrs.  The 
resistance  of  the  armature,  after  working  some  nours,  was 
found  to  be  7  ohms.  The  magnetic  field  consisted  of  13  mag- 
nets on  each  tide  of  tho  armature.  The  cores  and  pole-pieoee 
wore  of  wrought  iron,  thoyokc-rings  of  cast  iron.  The  former 
were  cylindrical,  3Jin.  in  diameter.  The  Utter  were  iin.  by 
7^in.  Each  core  was  wound  with  six  layers  of  ^i  turns 
per  t&yor,  with  0'102io.  wire  covered  to  O'UTin.  The  total 
resistance  of  the  field  after  working  soioe  hours  was  113 
ohms.  At  full  load  tho  ener^  of  the  tield  was  3  \»sv  cent 
of  Lhu  output  of  the  uacbinu.  Tho  framework  was  of  sub- 
stantial  construction,  ^nd  the  machine  when  running  was 
remarkably  free  from  vibration.  Its  open  design  admitted 
of  the  free  passage  of  air  to  the  umatan,  which  would 

*  Aberrsot  or  [«|«r  roMl  Iwforc  tli*  lastUatloo  of  Civil  Eaginnnt 


carry  30  amperes  without  ovorhaating.  The  magnets  could 
be  racked  aside  for  accosa  to  the  armatuni.  The  exciting 
dynamo  was  a  l-kilowatt  machine  of  the  Qramme  type, 

fiving  10  amperes  at  100  volts.  Regulation  was  efleoted 
y  varying  b^  band  the  rMistanca  in  tho  field-magnet  cir- 
cuit. Two  circuits  left  the  station,  both  of  which  were 
dotible-pole  fused,  and  provided  with  double-pole  switches 
and  lightning  arresters.  There  were  some  «p6cial  features 
in  the  mcthu4l  of  carrying  out  tho  overhead  maiiui.  If  wire 
of  high  insubtion  bad  been  URed  the  exiienditure  would 
have  beeit  oonaiderahle,  and  it  did  not  appear  that  any 
great  advantage,  other  tliaii  iucroaaud  durability  of  the 
mains,  would  have  resulted.  It  was  therefore  determined 
to  use  a  lower  insulation  for  the  mains,  and  to  rely  upon 
the  point*  of  support  for  insulation,  also  to  lue  special 
arrangemsnta  for  oULting  off  all  sur^e  leakage  wb«re  the 
wires  entered  the  consumer's  premisoa.  The  authors  were 
not  aware  that  attention  had  been  {Mid  to  tJiis  point  before, 
yet  it  woidd  seem  that  in  wot  weather,  upon  a  long  lino  of 
overhead  mains,  even  with  the  beet  ineulation,  the  surface 
leakage,  when  high-tension  curreote  were  employed,  would 
be  considerable  ;  and  if  devices  were  not  adopted  for  cutting 
this  off  whore  tho  wires  entered  buildings,  leakage  to  earth 
must  res-utt,  which  might  be  a  source  of  daugor  as  well  as  of 
lose.  The  mains  at  Koawick  were  being  inaubited  from  earth, 
and  from  ftich  other,  by  oil  throughout  the  syBtem.  The 
house  loading-in  wires  wore  insulated  with  vulcanised  indior 
rubbor  of  the  highest  quality,  and  were  threaded  througb 
a  shackle  oil -insulator,  the  wire  being  cemented  in  with 
Chatterton's  compound.  Such  an  njrrangement  ahould 
eBoctually  cut  ofT  surface  loakago  from  the  maiaa.  Thfl 
leading'in  wires  entered  the  roof  through  a  stoneware  jupe, 
{>rovided  with  a  covering  piece  to  keep  out  rain  and  oovera 
reservoir  of  oil  io  tho  mouth  of  tho  pipe.  Tho  sisea  of  the 
mains  were  fixod  for  a  current  density  of  500  amperes  to  the 
Rqiiare  inch.  The  fall  of  potential  between  the  generating 
station  and  the  town,  waa  oaly  iliKhtly  above  1  per  eent 
at  full  load.  St«el  stispension  strand  was  used  for  support- 
ing the  mains  for  all  circuits,  consisting  of  three  strands, 
each  strand  being  14  B.W.a.,  uid  galruiiiod.  Ono  short 
run  of  underground  maioswaabeinx tried,  the  Brooks  fluid 
system  being  tued.  This  aytbom  had  much  to  recommend 
it.  It  was  simple,  cheap,  and  dumbic,  and  did  not  take 
long  to  lay  down.  The  tranaformora  wore  Kapp's  patent, 
and  they  transformed  the  high-tenaion  current  of  2,000 
volte  to  100  Tolta.  A  double-pole,  quick-make,  and  quick- 
break  switch,  with  doublo-polu  fuse  and  lightning  arrester, 
was  used  in  the  high-tension  circuit  with  each  transformer. 
Both  the  transformers  and  the  switches  were  enclosed  in 
coat-iron  water-Ught  cases.  A  sorioH  of  expcrimenta  had 
been  maile  to  tast  the  efficiency  of  the  machinery,  with  the 
result  that  the  total  efficiency  of  the  generating  plant  at 
the  KlaLioii  came  out  at  about  10  per  cent  at  ^  full  load, 
and  over  70  i>er  cent  at  full  load.  In  connection  with 
the  arrangement  of  this  central  station  scheme  the 
authors  had  occasion  to  make  a  comparisoa  between  the 
illuminating  power  of  the  glow  lamp  and  gaa ;  the  roaults 
showed  that  the  relative  values  usually  given  were  mislead- 
ing, as  tbev  almost  invariably  dealt  with  a  standard  London 
argand,  a  burner  seldom  used  for  ordinary  lighting.  This 
burner  was  generally  taken  as  giving  from  15  to  16  cp.  for  5 
cubic  feet  ofgas  consumed  per  hour ;  whereas  out  of  a  large 
number  of  oi^inary  burners  taken  haphazard,  and  tested 
where  ihey  ware  in  UHa,in  Chanter,  Msiu-hejtter, and  Kftswick, 
at  various  times,  it  was  found  that  the  tight  given  by  &  cubic 
feet  of  gOB  [ler  hour  was  more  frequently  equal  to  eight 
candles  or  less.  This  would  show  that,  iiipractice,onelCc.p. 
glow  lamp  gave  approximately  tho  same  d^ree  of  light  as 
two  ordinary  burners,  each  consuming  five  cubic  foot  of  gas 
per  hour.  This  cancluiiion  seemed  to  be  borne  out  by  the 
result  obtained  by  I>r.  Hopkinson,  who,  experimenting 
upon  some  ordinary  burners,  found  tho  average  candle- 

Cower  to  be  1  '76  per  cubic  foot  of  gas.  As  rogaraed  glow 
impo,  Sir  David  Salomons  found  that  the  100-volt  16-a.p. 
Edison-Swau  lamps  averaeed  17  cp.  at  100  volte.  Tm 
light  had  been  rocoivod  witig  great  favour  at  Keewick,  and 
already  the  demand  was  e'jual  to  the  supply  of  the  present 
pUnt  Supply  was  commenced  at  the  be^uning  of  the 
year,  and  the  btatiun  had  run  without  hitch  up  to  the  pre- 
sent time — a  man  and  a  boy  being  found  sufficient  for  tend- 
ing the  machinery. 
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TO    OORBBSPOR  DENTS. 

AU  SiyhU  Beaerv^.  Stereiarus  and  Mana^ert  of  CotapoMea 
an  imiiiid  to  fumith  notiee  of  Medina,  Jssw  of  New 
Slant,  Initallatiffiu,  Contra^  tmd  any  tn/onaatim 
eomteUd  wJtt  EUcijioal  Bngiattmg  ttfiich  mas  ^ 
HttertOing  U>  owr  ftaitn.  Immiors  are  infanmid  that 
any  aeeount  of  their  ineaUum  submiitd  to  tu  \oiii 
rtceiMtmr  best  cwtsidenUion. 

AU  <amm»Mtai,wu  mtendtd  for  the  EdUar  t/utuU  bt  addrased 
C.  a  W.  Bioos,  JSS-140,  SoliOvrt/  Court,  meet  Slrtel, 
London,  B.C.  AiuMymotu  ammunicaliaas  will  twt  be 
tiUiced. 

Bv  to  ADVEBTI8BIB. 

w^  jidvtrtimMuts  should  U  addretted  to  lA*  FvUishfr,  tS9-140, 

L  Sati$lmjf  Court,  Flat  Strett,  E.C,  and  »Jundd  rauA  him 

I  tut  later  than  tiAm  of  Thursday.    Special  Terxna  for 

■  a  KTiet  am  be  arranged  on  i^katwa. 

f       "StTDATIOirS  VICKMT"  ud  "WANT  PLACES"   AdveHlie- 
1  rosnii  alii  be  ohu-^ed  &!  TUREB  WOBDS  tor  ONS  PKHHT, 

I  wttb  e  MniKDII  nhMfa  of  SIXPBHCK. 

^^  TO    flUBBCRIBBBB. 

"The  Elkctrical  Ehginkbr"  can  be  had,  by  Order,  from 
any  A'ewiagmt  m  Toivti  or  (knmiry,  and  at  the  various 
Baiiucsi  Stations;  or  U  can,  if  preftrredt  U  av/^litd 
dirittjrom  tkt  0^,  on  the  following  tmrnu: — 

S  mmtV  4  mnUi 

United  Kingdom St.    Sd.  ...  i».  bd. 

WiUiin  tbe  PoHaI  D&lon    4«.     4d.  ...  8*.  8d. 

Othw  PUcM 4«.  IDd.  ...  9*.  6d. 

(Port  Frw,  P*y«bU  ia  AdnoM.) 

'AayuM,  Fori  Ogiee  and  Poital  Ordert  for 
and  AdvorHttmmtt  sJwuid  bt  made 
C.  H.  W.  BiGoa,  159-140,  SalUhary 
Strut,  lendon,  and  be  eresitd  "  Union  Bank." 

BOQHD  TOblTMBB. 

PoU.  I.,  11.,  111.,  aikd  1V„  i\M)  uriit,  of  "  Tux  EutcnuoAi 
E.f  oiKiiB  "  ar»  note  ready,  and  can  be  had  bovtut  in  Uue  eioth, 
gAt  Utterea,  prict  St.  6d.  SnttKriben  catt  hat*  th<ir  own  aipiei 
bimttdfurii.  &t.,  or  anere  for  bindirtg oan  ba  oblaitied,  prioe  ta. 


II  mcmUu. 
19«.  Od. 

i7».  oa. 

ig«.  6d. 


SnbscTxptvmt 

foyallf.     to 

Court,    Fleet 


IMPORTANT  NOTICE. 

Wt  may  oKononally  foUuvi  the  lead  of  intr  Atnericun  Ctrntem- 
po/arwf,  tapfMoiiy  vk*i^  then  point  out  a  «9rv>(«a6L«  (My.  Tkty 
an  not  badaetmi  in  oMntf  thtir  friendt  to  do  oil  they  emt  fvr  (At 
toit/art  of  th*  paper.  We  ajdt  our  friends  to  remember  ue.  No 
paper  that  tM  bnote  ever  refueei  iMteeribme  or  Aduertiaert.  Nor 
rf/'  iM  ;  in  faet^  we  innU  Umn,  btiUmng  that  tht-y  wiil  jet  fuli 
at*u/or  thnr  murMy. 
^fwimen  cofiee  of  Ok  pa^  toUI  he  rnit  on  rttfuat. 


GOOP  FOR  THE  LAWYERS. 
The  electrica)  iiuluKtr;  has  li«eu  a  proU&c  sooxca 
of  occupation  for  the  legul  profeBsion,  and  every 
mouth  seems  to  raise  up  some  subject  that  has  to  be 
fought  out  in  (he  courts.  The  latest  nuuours  point 
out  litigation  in  connectioQ  with  accidents  causing 
damage  by  lire.  It  is  iiupoomble  for  laymen  to  at- 
tempt tbe  technicaiitioe  of  legal  phraseology,  so  that 
anything  lacking  in  this  direction  must  be  suppUed 
by  the  lawyers.  Accidental  fires  have  arisen  through 
electrical  causes,  and  the  insurance  companies  have 
paid  losses  caused  by  such  fires.  lu  some  cases  tba 
fires  have  been  directly  caused  by  bad  workmanship, 
and  we  are  informed  that  the  fire  insurance  com- 
panies that  have  to  pay  »uch  losses  can  take  legal 
action  and  recover  sums  so  paid  from  the  companies 
or  contriLctors  that  put  up  this  bad  work.  It  is 
rumoured  that  an  action  of  this  kind  is  now  pending, 
and  as  Bimilai  actions  may  follow  it  would  be  unwieo 
to  consider  any  specific  cuee.  Fires  caused  by  Che 
leakage  of  gas  have  similarly  led  to  litigation,  and 
tbe  insurance  companies  have  been  successful  in 
their  operations.  Of  course  the  gas  journals  are  not 
likely  to  make  any  great  fuss  over  cases  of  this  kind, 
though  they  will  doubtlessly  try  to  make  profit  oat 
of  failures  electrically.  The  lesson  which  electrical 
engineers  have  to  take  to  heart  is  that  tbey  can 
be,  and  they  will  be,  held  directly  responsible 
for  mistakes  and  carelessness  in  wiring.  If  the 
legal  positiou  we  have  indicated  is  tbe  cotreot 
one  it  cauDot  be  too  widely  known,  and  it  will  prove 
prtttty  effective  in  puttiug  a  atop  to  some  of  the  in- 
sane competition  to  get  work  at  low  prices.  A  very 
large  number  of  installations  ate  carried  oat  in  ac- 
cordance  with  the  6rc  insurance  rules,  and  under 
the  supervision  of  the  engineers  of  the  companies. 
Where  this  is  the  case,  even  if  a  fire  occurs,  we  pre- 
sume the  insurance  companies  have  no  remedy. 
Their  demands  have  been  complied  with  and  they 
take  tbe  risk.  One  point,  however,  is  obBCoro  and 
will  probably  remain  so  till  cleared  up  in  the  courts. 
>  t  U8  suppose  an  installation  carried  out  in  accord* 
ance  with  the  rHgulations  now  in  force,  and  that  ten 
years  hence  a  fire  occurs.  It  may  be  that  what  is 
thought  sofficient  now  will  not  bo  thought  sufficient 
ten  years  hence,  in  other  words,  what  may  be  con- 
sidered bad  workmanship  ten  years  hence  is  not  so 
considered  now,  and  it  will  be  an  exceedingly  tough 
nut  for  the  legal  fraternity  to  determine  what  really 
constitutes  bad  worUmanahip.  A\'e  know  of  an  in- 
stallation, condemned  as  regards  certain  wiring  some 
three  or  four  years  after  first  put  up,  about  which 
tbe  engineer  very  pertinently  asked  tbe  doctors 
called  in  to  report,  whether  in  their  opinion  the 
work  was  not  carried  out  in  tbe  best  posaiblc 
manner  considering  the  experience  and  know- 
ledge of  the  subject  when  carried  out.  The  reply 
gtaddened  the  engineer's  beartj  for  it  was  what 
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he  wanted  and  what  he  expected,  that  the  work 
Wfts  iully  abreast  of  what  w&s  expected  at 
the  time  it  was  executed.  Puttiug  aside  doubtful 
Bases,  there  are,  however,  a  considerable  iiumbor  of 
hoasQS  wined  in  Buch  a.  maimer  as  would  be  cod- 
deomed  by  any  engineer  of  the  slightest  experience. 
Tt  is  these  instatlatioDs  that  usually  break  dowu ; 
that  if  tbey  cause  no  fire,  continually  give  trouble 
and  often  have  to  be  replaced.  A  few  examples  in 
the  law  courts,  where  not  only  the  damages  but  the 
legal  expenses  v^nll  have  to  be  paid  out  of  the  con- 
tractor's pocket,  may  have  the  effect  moral  suasion 
&,ils  to  obtain.  The  firRt  of  these  actions,  if  fought 
out,  will  have  great  interest  for  the  profession,  and 
wiU  lead  to  a  very  general  overhanliug  of  work 
carried  out.  Probably  another  outcome  of  such 
action  will  he  to  give  rise  to  a  new  class  of  men, 
who  may  be  termed  exaunuerH,  whose  duty  will  be 
to  periodically  inspect  all  the  wires  of  a  company's 
system.  A  railway  ganger  is  continually  on  the 
look  out  for  indications  of  weitr  and  tear  upon  bis 
Bection  of  the  lines,  and  prevents  ratner  than  cures 
dangers,  so  the  examiner  or  inspector  should  pre- 
vent rather  than  cure  electrical  faults.  Whcu  it  is 
understood  that  getting  the  work  through  and 
taking  the  money  does  not  end  the  responsibility, 
there  will  be  less  and  less  tendency  to  attempt  work 
at  low  prices  with  the  intention  of  shirking  thtt  duu 
performance  of  the  work.  Instead,  ther«fore,  of 
being  an  evil,  a  little  litigation  of  the  kind  indicated 
may  prove  a  blessing  in  disguise. 


OORRE8PON0EN0E. 

ELECTRICAL  TRAMWAY  SYSTEMS. 
To  THH  Editor  of  The  Electkkui,  Enoinbek. 

Sjb, — We  Lava  read  Mr.  AlUop's  letter  in  your  last  mue. 
and  Kave  obtuned  copies  of  the  iipecifi  cations  to  which  ho 
i'Tefers. 

We  observe  that  Mr.  Allsop  fieds  it  dtflicult  to  aoe  any 
now  poiiita  in  our  ey«tem,  Bnd  we  are  not  siirprwed  at  this, 
rif,  as  would  appear  from  bts  letter,  Mid  indeod  from  his 
•pecifi  cation,  Mr.  Allaop  a-tbochos  no  importance  to  mochani- 
cal  detJiils,  wbkh  he  thinks  may  be  entrusbei]  to  any 
uecbaDic. 

In  our  opinion  and,  we  would  venture  to  Bay,  in  tho 
opinion  of  engineers  nt  large,  a  aucceasful  itivention  is 
not  so  much  dependent  on  a  happy  iden  as  on  the  careful 
consideration  and  working  out  of  Llio  numy  dutails  CMential 
to  enable  such  .in  ide.^  to  be  put  into  a.  practical  working 
form. 

It  18  to  these  essential  dctoilii  that  we  have  devoted  our 
iftttention,  a-nn,  not)vitha.taTi<)ing  Mr.  AlUop's  ojiinion  to  the 
_>ntrary,  W6  mill   think   that  our  ayaLom  U  very    f*i'  from 
being  identical  with  tbut  which  hs  proposas. 

It  ia  unnecessary  to  enter  into  »  li-ngthy  controversy  in 
your  oolumna  in  regard  to  the  ditfarunces  between  Mr. 
AUwp'a  ayatum  ucid  our  own,  and  so  far  as  your  rojulurs  .iro 
concernet],  their  interuat  will  iiatumlly  Iw  confined  to  an 
examination  of  the  practical  uerjt^  of  the  Hystem,  and  the 
rolatire  mont«  uf  our  respective  claims  can  have  no  bearing 
on  this  aide  of  tho  aubjcct. — Yours,  etc., 

J.  Edwabk  Wallkii. 
E.  Mantjlu. 

Frineet-mansiOfia,  68,  Victoria-streat,  Weitminster, 
LoDdon,  S.W.,  20th  May,  1890. 


UGHTNING-GUARDS    FOR   TELEGRAPHIC 
PURPOSES.* 

BT  Ult.  OUVBK  lO&OE,  f.B.S,,  HSHBBB, 

(CotUiurird  fn/ni  ptieie  394.) 

I  have*  Qciw  to  r«port  tJiat  Dr.  Alux.  MuirhmJ  has  kiiiiUy 
made  uiu  an  actual  aiul  bl)clily-&iiibliud  iiintruiueat  on  this  plan, 
di»i|^intt  it  liimsel/.  Ttiia  inttniuioiit  I  have  here  {Vie.  10), 
and  1  have  alno  received  from  him  to-djty  thia  ruund  and  nioro 
compact  and,  I  lUppoM,  choapor  form  of  the  aamo  instrumoiit 
(Fig.  11) )  with  •jiLo-hsIf  tho  coihi  omittod,  nccordiiig  to  a  plan 
nf  minu  vrlilch,  th^iugli  not  in  all  rcBpiict«  nu  thctN-otic&lty  satia- 
foclory,  may  niinvrur  wull  cnou)jb  for  many  purpowa— hu  I  ahall 
mtiiitiun  further  i>ti. 


Flu,  10. 

I  now  iitavrt  the  first- mviitionod  protv-otor  in  tho  path 
Loyd(?u  iurs  U>  h'alvauvmuter,  aud  1  sbuvr  that  with  all^ 
llnnlieti,  fruiu  th«  amalleat  bu  the  biincMt  here  practicabio,  the 
Kalvaiicmoter  is  piotoctod  ;  itn  ae«dl«  doea  uut  iiiovu,  neither 
does  its  safety  valve  sparkle.  ExamiaiDg  it  still  lunrtt  strictly 
and  rigorously.  1  liitd  that  the  tiuulittioti  nrot«ctioa  ia  indeed 
quite  perfoot,  but  a  faiitt  tnkcu  of  a  wnvu  utwa  pou  romid  tlie 
(jnlvanouiDter  wire  and  affeubi  the  uoedle  iilt^hUy  when  in  a 
neiiaitivu  condition.  To  see  thia  dearly,  one  luuat  nliiitr  the 
iiumIIo  to  recover  from  tho  disturbance  dutj  Ut  the  cliarKing 
current  buforc  permitting  the  diacliargc.  Tho  galvaiiomuUir 
shows  osaily  the  charging  current  frum  a  common  frictluual 
plato  machine  ;  iu  fact,  thu  spot  tif  MffUl  moved  suvcral  inches 
with  such  It  cuiTHTil.  Ciiniii3Ct.i]ix  't  up  thniuKb  the  protector, 
with  n  ntiiall  ainjfle-iiair-cf-platuit  inductive  machine  charging 
the  jars  and  giving  pretty  K.ng  spftrka,  th«  usual  uccuiTuiices 
obttecvcd  arc  na  follows:  between  cixih  sijnrk.  while  the  jara  are 
charging,  the  nimt  of  light  do  flee  la  ci  innidoriibly.  grndui^ly  Ie«x 
na  thv  jara  ^ei  fuller,  uni!)  ihuy  diachart^o  :  when,  instead  uf 
a  kick  back,  aa  one  mit;ht  expe(;t,  there  la  rather  a  leap  for. 
ward,  by  reason  of  tho  suddenly  restored  atrengtb  of  the  now 
almoftC  unopposed  charging  current. 


1 


Fio.  11. 

>TheD«ver  we  thus  want  to  see  the  cbargjag  current  we  maat, 
of  ouniw,  make  fair  metallic  conlact  with  the  <iutude«of  the 
jart,  BO  ai  to  ol««o  tho  circuit  through  tho  gBlvaiiomet«r ;  but, 
m  urdor  to  further  Lest  the  iiittrumunt,  1  make  a  braak  at  UEio 
or  both  of  ita  terniinaU,  and  allow  flashoa  to  atrike  either  A  or 
B,  or  both.  It  ia  not  really  a  mora  severe  teat  than  the  other 
— not  quite  ao  aevero,  in  fact ;  but  it  Io<iks  worse,  perhaps, 
and  at  any  mt«  it  ia  tha  atrapleat  plan  of  keeping  the  charging 

'  "On  Lighlning-Uuard*  tat  Telegraphic  PorpoMs,  and  oa  iha 
t'rotecUcu  of  Cablca  (ram  Liglituing.  with  ObanTatlons  ou  tho  Elbct 
i>f  Conductieji  KocIoiuraiL"  Paper  load  balbrfl  tht  lp<*''  '  '^ 
BlNtricat  En^QMra,  April  84th,  1S90. 
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ourronfc  out  of  th«  gklvanometer,  and  ao  Mourinf;  that  the 
■icodlc  *hnii  bo  r«ftdf  to  indicftbe  the  olighteat  effecC  which  the 
imfiltered-off  portion  of  the  duehKt^se  u  able  to  produce.  But 
there  ■■  ptscticallf  no  effect  to  be  Men. 

You  oMerrs  that  my  inatrumcnt  u  lymmotricftl— i.r.,  thtt 
there  ATe  just  the  ta.ia<i  coil*  in  iU  oju-tn-caiinoctni]  lu  in  it* 
iiisulfttod  portion.  It  niny  oMuly  he  auptMiMil  thikt  thia  doubling 
of  t)w  pact*  i»  antioooMaryi  or  oven  dcJoUmoua.  It  mn;  be 
pUiuibly  ugxivd  that  ooUs  interpoaed  in  IhoeftHh  connection  a  re 
bad  lu  well  m  uoeleM,  uid  thtit  both  the  benuin&l*  on  th»t  eid^, 
B  Mid  D,  ohould  he  Mjisloinerotod  together  :  that,  in  fact,  n  pro- 
terabl«  pattern  wouldbo  that  ahoirik  in  Fig.  II.  whcro  thoni  is 
cnly  MM  earth  torminril  towiuda  which  nil  the  othvn  pgint.  I 
thiak,  indcDd,  thnt  thuru  aru  iiiaiiy  ouoi  wlivru  tliia  irilL  i«rvc 
Bui^icicintly  well,  but  I  dt>  nut  rcKuxl  it  as  so  tliQurcticnlly  Bound 
OH  tliu  other,  fur  thiw  ruaniiii.  It  pruutwidN  uii  the  luaiimpLiuti 
ttint  every  dtiiturliatii;e  arrives  ttoia  above  and  in  Anxious 
ti)  inske  ita  way  bo  the  earth.  But  we  hsTo  no  guu'antco 
that  such  shall  bo  aiways  the  cue :  disturbAncoa  aro  as 
likely  to  roach  tho  apparntiia  from  bcluw.  Hailing  up  from 
earth  to  lino,  nnd  in  that  caau  the  ooilit  Mti  viiuitvd  In  the 
cnrthi>I  hxlf  >■(  the  inBtruintttit.     I  return  Ui  thb  quuation  lattii*. 

^M)ell  I  siieak  of  a  diftturbance  tFaTelling  from  earth  to  sky 
liisLend  of  from  skr  to  earth,  I  do  nut  mean  that  io  oiio  cuso  iho 
■ky  b  negative  and  in  tho  other  ixxdtivo.  Quostiona about  si^fii 
of  ohuKO  hnvo  nothing  to  do  witli  it.  Thuro  is  nomo  aiuounl  of 
unnwonaiy  haKo  nbroail  on  thin  matter.  Think  nf  a  audden 
•lacbiiaal  diaturbiuica  iuiparlud  to  a  thin  iautated  onpper  wire. 
It  atarta  at  aonio  point,  and  ^ABhen  along  the  wire  with  precisely 
the  spe^d  <if  light,  and  the  clttctric  wave  or  pulao  reaches  the 
different  portions  of  tho  iviro  in  succt'ssive  epochs  of  time. 

Instead  of  A  single  wire,  think  of  vrhab  must  alwnys  exLit— 
vix.,  a  closod  circuit ;  tw<>  pnlsm  or  warm  orijiinating  at  ai>mu 
point  of  thia  ciltuit  flash  ruuni)  it  hotli  vayi  at  a  pact!  UHually 
rathtr  laiia,  but  nerer  more,  than  the  speed  of  h{(ht,  and  meet 
at  the  imtipodea  of  the  starting  point.  If  tho  drcuit  is  nn- 
dosed  each  pulse  will  get  refleoted  and  return,  surging  to  and 
fro,  perhaps,  several  times,  and  in  such  ca«es  any  point  of  the 
wire  is  reached  by  pulses  trnnolling  liral  ono  way  and  thou  the 
other— A  phonoTtienon  voiy  chanotdHstic  of  diaritptivv  dist.urb- 
aiioM,.  but  Lho  Am  pulsu  ts  tik«ly  to  bo  the  utrongnut.  It  muKt 
be  daar,  I  think,  that  for  auch  alternating  ounvnU,  u  well  as 
for  rushea  of  uncertain  direotion,  a  syuimatrica]  protector  is 

To  illaitr&t«  theao  thinoa,  tnako  a  few  more  experimeuts  with 
uudors'  pruUwtor,  whiJli  I  chooao  as  one  of  the  beat ;  any 
m  will  so. 

Experiment  Nn.  8. 

Connect  a  Saunden'  protector  to  eartli  and  to  any  line  wire 
in  tho  proper  way,  and  attach  a  aingle  wire  to  thd  "  protacted  " 
t«rtn.iimt,  like  the  wire,  C  G,  in  Fig,  5.  Now  send  a  discharge 
between  liikv  and  earth  either  way,  and  the  "  protected  "  wir« 
will  be  found  ready  to  giv«  off  sparka  at  every  ttaah.  It  will 
spark  to  anything — to  Uio  earth,  to  an  inaulat«d  body,  even  tu 
ito  own  «arto  acrew,  B  or  D.  Connect  to  it  a  fcalvanometer, 
or.  b«lt«r,  a  coll  of  wire  one  hae  no  oompuaotion  in  spuilinj; ; 
then  if  tho  far  end  of  tho  ooil  be  attached  to  anything,  cither 
to  the  earth  or  to  another  line,  or  toan  iaaiUated  body— «von  an 
iiiaulnlud  body  of  eisall  aize— sparks  between  the  turns  of  wire 
will  duuLonatrato  tho  fact  that  tho  inaulation  is  heinf(  broken 
difwn  by  the  latcml  wnres  rushing  nlung  the  nominully 
"protouted"  wire,  and  being  either  reflected  or  absorbed 
aocorduurM  itia  ooonectod  to  an  ituitlated  b<xly  or  to  the 
Mrth.  The  connection  which  permits  legist  disturbonco  is  to 
the  aarvw  B  or  D.  But  thoro  must  bo  no  chance  of  tho  galva- 
WtBfltor  being  either  purposdy  or  acddentally  ooaneoted  to 
Mith  in  some  other  way  also,  uuo  oveti  this  partial  prutectiou 
haa  ita  virtue  romovvd. 

Exj)*rim*nt  No.  9. 

The  "  earth "  in  the  previous  oxperiroent  being  the  gaa- 
iftm,  instead  of  striking  the  injtrunient  by  a  flash  mreot,  let  a 
Iwh  bo  impartad  to  thugna  intiiii  at  some  cither  piiint,  uy,  in 
jfenother  room,  to  typify  the  posaibility  of  a  lightning  flash 
ltrlkiti|f  tho  oarUi  in  Hie  neighbourhood  of  a  telegraph  nbition. 
IiniB«tfiat«ly  aome  of  the  oharg«  aplaahea  up  from  the  earth, 
and  the  protected  wire  again  emita  a  spark,  or,  if  it  be  oou- 
qbod  to  anything  by  a  Mrap  of  fine  wire  that  wire  may  be 
it«d.  Thus  we  see  that  earth  connection  ia  not  ao 
'  oUcrly  safe  na  might  be  auppoaed.  Soeondary  surgings  may  rise 
up  out  of  tho  ground  and  do  daioagt  to  whatever  ia  con- 
nected to  it.  r  believe  there  are  more  instauoi»  uf  auah 
oocurrcncos  titan  arc  usually  recognised.  But  I  pr«ftir  tu  leave 
UMeautnoratiou  and  disoriniiiution  of  iostancee  to  pereone  of 
upvrlonoe. 

£KpcritiurU  ^".  10. 

Bui  now  insert  in  tlie  so-callod  prat«ocod  wiro  an  nrran^o- 
mcni  of  air  gaiie  and  self -induction  coils,  after  tho  fashion  which 
oonatituMa  my  aystcm  of  pmteotiun  (Pig.  12).  Then  inserting 
a  fine  wire,  or  a  ooil,  or  a  galvanonietar,  or  any  other  deteutor, 
ju  tho  itit«Tval,  and  ooaneocing  Uie  far  end  of  the  wiro  to  any- 


thing aa  befoK,  ft  will  be  found  that  although  ercry  traee  of 
•iffnalliag  ourrent  is  able  to  aflToot  the  ndvanomctor,  no  apprect- 
aMe  tnuw  of  a  violent  diaturbanee  la  felt  there  ;  it  is  now 
Mcnrely  prot«et«d  whichever  way  tho  disturbance  oonMa. 

Tho  eleotromagnetic  inertia  posseswd  by  the  ootk  protecta  it 
from  sudden  cuitenta  in  the  same  ftuanor  as  tlie  inertia  of  a 

£anny  pmtecte  it  from  disturbance  whoo  it  ia  balaoeod  on  a 
iigor  with  a  oanl  under  it«  and  tbo  oanl  BniAnly  fiUippod  away. 


a 
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It  ia  not,  however,  to  bo  tuppoaed  that  inertia  alone,  without 
micoeasivo  air  gape,  can  exert  tlii»  jiroteotivo  influence.  The 
coil  of  A  galvaiioiueter  has  plenty  of  tho  required  impedanco,  far 
more  than  the  tliick  wiro  coila  on  my  iustrumutit,  but  th«  only 
cflcct  of  that  ia  to  shunt  violent  ditturbanvM  through  tho 
inaulntion— by  no  aioans  a  satisfuctoty  property.  Tl»«  eomfcitia- 
liun  of  air  gaps  or  cHcapo  valv«  fdong  with  oLstrwAive  inertia 
is  (lureutlal  to  the  device.  Let  nie  hero  interpolato  the  rvm&rk 
thai  the  self  iiidciction  of  my  ooila  ia  ({ulte  small ;  a  very  small 
aiuount  of  wire  thus  distributed  aufticea.  Three  or  four  yards 
of  No.  16  wire  are  all  I  need  use.  I  am  well  aware  of  tho 
objection  to  introducing  groat  self-induction  iu  cirooita  whom 
rapiciity  of  signalling  ia  dcsirod. 


Fio.  l£a. 

With  reapeot  to  the  uae  of  the  one-aided  pattern  (Pig.  11),  Ita 
Hfoct  will  (le  ru|irege»I«d  in  Kig.  10  if  tho  right-hand  set  of 
ooilsAni  shortHiirvuiLed  out  by  u  thick  wire.  In  lliat  case  tho 
galvnnomuter,  ttiough  it  i»  pruUKtud  ti\un  diKturbancoa  arriving 
from  tlie  lott,  ia  cx]»Mied  to  those  ooniiiig  frum  the  right. 

This  divbotomiaed  paUern  is  Lhoriifom  only  jMHUiiasiblu  whnn 
there  ia  a  fair  presumption,  ur  complete  certainty,  atfainat  dis- 
turbAOcea  arriving  this  way.  Oases  of  this  sort  will  be  dmb* 
tioned  in  connection  with  the  protection  of  cabloa. 


Oj;i  l>n  J 
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The  pattoms  so  far  drawn  correapond  rather  to  tho  sort  autt- 
able  for  a  terminal  station  -,  butfuranintomiodiateatation  whore 
an  "  up"  and  "down  "  tine  wire  meet,  but  where  tltere  b  no 
neoeeaary  "earth."  except  an  earth  adapbed  to  filter  off  ligKlning 
dutvrbuoos  from  the  wire  inatMid  of  fwnug  them  itcan  atalion 
to  ntation,  the  following  inttvro  is  suitable  (rig.  15).  Itoxplaioa 
itself ;  it  b  virtually  the  round  pattoni  doublM. 


SUBHARDTE   CaBLKS. 

AU  that  liu  bdOQ  B&id  apptiea  \)y  implication  to  the  proteetion 
of  cables,  u  much  a*  to  anyotheMoitof  covered  mro  outnf 
wliioh  it  is  desired  to  keep  violant  niih«B  of  potential,  but  about 
cables  thera  are  a  fev  ■p«oial  things  to  bo  (aid  which  w  will 
pmeeed  t'l  any  tiuw.  Not  only  is  a  oablo  a  tromondotisly  v^u- 
alilii  piiic«  I'f  pr<ip«rty  in  vhich  a  alight  fAutt  coaU  a  lar|:o  sunt  to 
ropair,  niiil  honco  tlio  iitmfiBt  precaution  ought  to  bo  tiAoii  in 
their  caw  (6van  the  inatrunionta  enipli>y»d  in  aigiialling  being 
■o  expoiiaive  oa  to  dnson'o  a  thorough  protectiou  if  it  can  be 
given),  but  tho  fact  that  cahlu*  aro  alwaya  cwvtod  with  a  *tuut 
metallic  ah(iathing  is  a  pcMulinr  circumatance  not  fc>uiid  In  tho 
lines  ff  land  telegraphs,  whothor  ovorhoad  or  underground, 
and  it  is  a  circumatance  whi<;h  I  wioh  to  pgint  out  rondcn 
thoir  c«mptot«  pmt^otion  fruoi  ligbtulng  pvijuliiu'ly  du&nitQ  and 
Aasy. 

I-irst,  it  ia  «lc«r  tluit  risk  ii  run  wherever  &  cable  iaounnucted 
to  a  laikd  line.  1  do  not  aupposo  this  is  over  done  with  Llie  long 
ocean  cables,  but  for  short  lensths,  acrois  gulfs,  etc.,  I  supposo 
transmiuion  ia  usually  iuuii-duto.  £rtui  with  ocean  oablue  I 
undant&nd  that  the  land  lino  t<>  tho  illation  is  often  led  to  the 
■amw  Bwitchbonrd  aa  the  cable  tnstruuienta  nrti  connccUM]  to, 
and  wbonvvoT  thoro  is  any  aort  of  proximity  of  this  kind  n  flMh 
received  by  some  (UeUiat  part  of  the  land  line  muet  be  liable  to 
spit  ftcroBS  loine  of  the  toruiini^ln  and  Hick  off  a  bit  of  its«lf  into 
the  Gable  and  ita  instruiueiita. 

Tvu  li^-htning  switches  at  leaal  tiuglit  bo  be  emplovod  in  ovory 
such  sUtiutii  one,  a  ouano  one,  at  the  p1ac«  whorv  t]i«  land  lino 
Hiibura  thu  building,  to  climinato  the  grusfiot  vicdenoe,  and 
uiiuthar,  n  line  one,  at  tho  muuth  of  the  cable,  to  tUker  out  tjie 
laet  traces  of  daiigeroua  diaturbanco. 

A  proper  mode  of  connecting  uiio  of  my  protoctora  to  a  cable 
is  thown  in  Fig.  14.  liere  the  »utaid»  sheath  of  the  cable  is 
used  oa  sole  wvrth,  as  is,  I  believe,  custuumry.  Another  proper 
ni»de  is  tn  Iiilvi;  a  nuheidiary  or  local  eaitb,  conueotioii  being 
wade  na  in  Fig.  15. 


^ 
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1  am  not  promrod  to  support  one  of  these  in  striding  prefer- 
*nm)  to  tho  othor.  Th«  second  plan,  however,  U  not  to  be 
adopted  without  lh«  local  earth.  If  thcio  bo  no  local  oartli,  the 
&r«t  is  the  only  pri^>er  )ilan,  for  it  permita  duturbances  coming 
down  the  line  to  get  to  the  oulor  sheath  of  the  cable  as  directly 
fts  pomibto,  tho  interior  being  protected  by  impedance  ;  it  alio 
permits  disturbonoei  mging  up  the  cable  ahoatli,  as  thoy  tntiy 
when  thu  shallow  shore  wat«r  ia  struck  by  a  fiash,  to  get  to  the 
line  tinpivcily  directly,  and  no't  to  ciuily  enter  the  cable  core. 

Hut  nuw  Kuppose  a  cose  where  wo  lajid  lin«  or  connection  is 
permiltod  to  come  within  many  yards  of  tlio  cable  station, 
thoueh  I  lupDoao  such  a  plan  would  bo  extremely  inconvenient ; 
lob  the  oable  oc  coiinocbca  to  nothing  but  ita  own  iuBtrumeJite — 
-where  ia  the  need  of  a  lightning- switch  then  '1 

The  only  daci^cr  tliat  can  occur  now  is  when  Iheao  instru- 
menta  are  struck  direct,  either  from  tho  roof  or  walls,  ut  fixtm 
gaspipea,  or  from  the  eartli  u)inii  which  tlmy  nt&nd.  A  filter 
mUBb  therefore  be  arranged  tu  protect  the  caolu,  vvvn  in  this 
oasB.  No  fragment  of  cable  core  exposed  outride  its  wheath  ran 
be  ciMinidcred  Nvfo.  It  would  oidy  be  (luite  safe  if  it  could  be 
hoUy  put  iriaide  its  metallic  ihuath  and  kept  there. 


(To  be  eoalijtfitid.) 


PHOF.    ELIHU     THOMSON'S     ELECTROHAONETIC 

INDUCTION  EXPERIMENTS.* 

BY  J.  ji.   ruturao,  «.A.,  o.fw.,  m.i.x.k. 

I.  Tn  tho  Paris  Exhibition  of  1889,  and  in  the  l.rntt«d  States 
Court,  many  present  will,  perhaps,  reooUoct  to  have  seen  a  col- 
lection of  electrical  apparatus,  contributed  by  Pn>f.  Bliliu 
Thomson  as  his  private  exhibit.  Thaie  pieces  of  oxperimnittat 
apparwlux  ciin)ititut«>d  the  appliances  for  illustrating  some  highly 
renutrknblo  and  iuteruHLJng  fiicta  in  electromognetia  induction. 
It  is  more  than  pn>bttble  that  very  iii«ny  pcraona  intorosted  in 
electrical  discovery  cithor  did  not  find,  ur  did  not  lwp[»ri  losoa 
in  action,  these  instruments,  or  perhaps  hibd  luit  thi)  opportunity 
to  sec  thom  atoll.     Hy  the  kindneaa  of  Prvif.  liUihu  Thomson, 

■  Paper  read  bafen  the  Sodety  of  Arts,  Usy  14,  1890. 


to  whom  I  am  Indebted  for  tho  loau  of  the  apparattu,  it  h  in 
my  power  to  repeat  some  of  these  oxpcrimenta  before  yoa 
to-night :  and  nky  obligalionii  are  likcwiao  especially  due  to  iii. 
Kmst  Thurnauer,  the  engineer  of  the  European  Thoniaon. 
Jfooston  EJectric  Light  Company,  for  iklfonling  mo  his  valuable 
aid  in  brini{inj(  thi-m  before  you,  and  to  Mr.  RarHntd.  of  the 
Thomson  Electric  Welding  Company,  for  asAuiAnoe  in  preparing 
the  0  Xpert  men  ts.  A  few  introductory  remarks  will  nc  enncn- 
ttiil  in  order  that  1  may  curry  tho  whole  of  my  nudtence 
with  mo  in  subsequent  expltuiiktioiui  ;  and  theae  remarka 
will  rofoT  to  that  which  in  bo  wry  familiar  a  Bub* 
juct  to  twry  oloctriciaii~vis. ,  the  mutual  induction  of 
electric  circuite.  Before  rao  lies  a  very  large  bobbin,  op 
spool,  wound  over  with  two  inaulated  copper  witvs.  These 
wires  wore  wound  on  the  spool  together,  and  for  oonve- 
nience  sake  we  will  diHtinguiNh  them  by  calliiig  them  A 
and  11  (Fig.  I).  Dear  in  mind  thst  ths  wires  or  oirouita 
are  insulated  from  each  oilier  thniUL'hout  their  entire 
length,  but  lie  closely  adjacent  on  the  bolibin.  I  can  at  plea- 
sure insert  a  large  bundle  of  soft  iron  wirea  tied  up  together 
into  tho  hollow  split  brass  tube  which  foniis  tho  body  of  the 
npool.  The  ends  of  one  wire,  say  A,  are  connected  to  the  ter- 
minals of  a  glow  lump,  aud  I  can  [uou  nr  interrupt  an  electric 
current  whicli  Intvorscs  tho  other  cirriiit,  B,  nt«!  a  second  glow 
lamp  in  seriL-a  with  it.  You  will  note  at  once  whnt  happens 
when  I  start  nr  »tiip  tho  electric  current  in  the  dpciiit  H,  The 
lamp  connectod  to  cirouit  A  lluabea  up  momenurilr  at  the  in- 
»tant  when  the  ourreiit  begins  t<i  flow  in  cirouit  B,  and  aUo  wh«i 
it  oeMes  to  dow  ;  but  whilst  eho  current  flows  Bteoulily  in  tjie 
circuit  B  and  illuminates  the  lamp  in  Mriee  with  it,  ^e 
lamp  in  series  with  ctrctut  A  is  not  illumiiuted  at  ell.    We  have 
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hero  a  lecturA  wcpadnont  iUnstrating  tho  familiar  clusioal  dls- 
oovery  of  Famdoj  of  the  mutual  indueticin  nf  two  olectric  cir- 
cuits— viz.,  that  the  starting  or  stopping  of  an  electric  current 
in  one  circuit  induces  at  the  iiiHtant  uf  comuieucvmoutor  oean- 
tion  a  brief  sec-ndnry  current  in  another  closed  sdjooent  oiieuit. 
I  shall  not  take  up  time  by  dwelling  on  tho  histon<al  details  uf 
this  fundamental  fnct.  You  know  them  well.  If  instead  of 
starling  and  stopping  a  o(>nlinuou«ly  flowing  olectric  earreat 
throa(£  the  circuit  B,  and  observing  at  ench  "make"  or 
"  break  "  a  brief  secondary  current  in  circuit  A,  we  supply  the 
circuit  B  with  on  alternating  olectric  current,  one  of  whieh 
t-ho  direction  is  rojjidly  rcvomcd  many  times  in  a  socond,  and 
oonncot  OB  before  n  glow  lamp  in  sonos  with  circuit  A,  we  Hod 
that  this  lamp  glows  continuously  whilst  tho  alteniat.ini;  cnrront 
flows  in  circuit  It.  Tliis  also  u  fsmilinr  to  us  oil.  If  in  our 
lirst  oxperiiiient  we  hud  employed,  sh  »  current  detector  in  the 
secondary  circuit,  not  an  iiicoudesceiit  lamp,  but  norac  kind  of 
gnlynn>jmetcr  capablu  of  indicating  the  dlToctiau  of  the  induceil 
olectric  current,  we  could  canily  luivo  oetablished  for  uursvlvea 
the  fnct  that  nl  the  iiinUuit  when  the  ooiitinuoua  dectrie  currant 
begins  t<>  How  in  the  circuit  B  it  geiionit«s  an  oppositely 
directed  induced  eecundaty  current  in  tlie  circuit  A,  which  n 
merely  a  tmnoient  current.  At  liie  iiutaut  when  the  oun- 
tinuous  current  ia  interrupted  in  circuit  B,  it  gives  rise  to 
a  similarly  directed  tmnsiont  induced  olectric  current  in  the 
circuit  A,  The  mnmenCAry  curmnta  in  A  are  called  the 
invunie  and  direct  sucoudary  currents,  induced  by  the  coin- 
mencement  or  cessation  of  the  continuous  primary  current  in 
circuit  D.  If  the  primaiy  current  ia  rapidly  reveniod,  as  in  the 
case  of  an  alternating  carrcnt.  then  the  secondary  current  eun- 
sisU  likewise  of  s  moid  micceasioii  of  currents  alteniating  in 
direction.  In  iiiusl  ul  our  experimonte  ttua  erening  we  uiall 
employ  an  alternating  current,  having  a  "  frequency  of  90  per 
second,  that  is  to  say,  changed  in  direction  in  the  circuit  160 
times  ill  a  aecond.  and  provided  for  us  by  the  kindness  of  the 
London  Electric  Supply  Company.  If  such  nn  altemnting  cur- 
rent trsvorsm  a  primary  circuit,  it  induces  a  secoiidiLry  slter- 
nating  current  of  the  same  frviuency  in  an  sdjitccut  n^^indsry 
circuit,  and  this  sucuiidary  |)un<Hlio  current  may  be  mode  to 
induce  iu  another  circuit  a  lertiuiy  current  of  l^e  frequency, 
and  this,  again,  atjuatemsry  euircDt,  and  so  on,  theee  suocn- 
sive  urd«ni  of  induced  currents  being,  aa  It  wore,  the  ohOd 
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gnvidohildnD,  and  grwit-crandchildroii  of  Hhe  nriiuAry  pAr«iit 
current  to  which  they  owu  their  Sirtli.     (Tifi,  2.) 

Th«  Mtiia  large  niiool  of  inniilnU'd  vire  will  provide  us  with 
the  lueaits  of  illuNlratitig  aimthc^i'  itiiiK(rt«nt  fact,  I  join  up  the 
two  wires,  A  ftnd  B,  itito  uiiu  length,  xo  lui  tn  ftirm  mw  cini- 
tinuoiu  bobbin  of  wire,  snd  connect  tJiik  unm  miinl  of  wira 
with  «  ooup]«  of  glow  Uinpa.  one  being  in  Mriea  witli  the 
wirt!  NpinLl.  And  the  other  b«ing  in  parallel  with  it  (Fig.  3). 
On  Mtidiiig  K  iteiul}'  currant  through  Ihe  i^stem,  it  dividcn 
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Iwtwoon  tbo  wiro  ipind,  S,  uul  the  lamp,  L,,  and  I  odjiut  the 
■treogth  of  thia  currant  bu  thatth«  lamp,  L„  isbaraly  mibly 
rtd  hot.  On  iut«rn>p'tuiK  auddmil;  Ihia  eloclric  ourrviit,  tho 
Wnp,  L],  liash«a  up  for  a  nf>nient.  We  rdcof^iie  that  wa  hav« 
htm  Ivconudor  au  iu^rtifi  eff^t  {nniilinr  to  uaiw  Ihe  elfwt  i>( 
tiw  "••lf-ind)icti'>n ''  in  the  long  coil  cif  win.  Audicnctta  in 
thit  lOOOk  have  been  »"  cATufuUjr  inCLiriued  on  many  paat  occa- 
noiii  by  brillitint  and  mpublv  loBcber«,  that  I  may  spuru  you 
R  raitcntiof)  of  vlunicittjiry  facta  c><ncertiin(f  tlie  eeU-induutiou 


V 


[ 
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or  tndoetUMft  of  flonduotfag:  oirculta,  aitd  take  ifc  for  granted 
tbAt  oresyone  bera  Is  inlmutdy  ac()uainted  with  them,  and 
that  you  will  recall  to  yonr  recollection  that  when  an  E.M.F. 
acta  upon  any  closed  electric  circuit  generntinz  in  it  an  electric 
current,  this  Bclf-inductiun  exhibit*  iladf  !>>'  dulnyinif  or  retard- 
inu  iJie  ri»e  of  tho  current  otrcngili  Ui  ila  full  oi-  its  inaiitiiuni 
Talus;  and  tbat,  ainiilarly,  when  the  E.M.F.  is  withdrawn,  it 
OfonXm  t«i  \pve.  the  current  a  peraistoaee,  or  to  retard  tho 
ntfl  of  reduction  of  tho  current  ativngth.  The  convenient 
tonn    "time-constant"   of    a   circuit   is  oniployod   to   denoI« 
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that  time,  «xprMiod  in  fractiona  of  a  seeond  or  any  other 
unit,  whi«h  inuat  elap»c  bcfora  a  current  rihea  to  a  oertnlii 
definite  fraction  of  ita  fult  value,  when  a  steady  K.M.F.  acts 
upon  that  circuit.  I  will  next  bog  ^ou  to  turn  a  moment's 
atttinti^n  to  the  electro -dyuaiiiic  activiia  or  forces  which  are 
brought  into  play  when  a  circuit  uf  any  kind  is  ■ubjvotod  to 
el«ctr<;iiuih-tictic  induction  in  a  uiagnetac  field.  Consider,  for 
instance,  a  ring  of  copper  hanging  in  front  of  the  pule  of  an 
slectroQwiruet  j^Fiif.  4),  luvin^  the  plane  of  tlie  ring  perpen- 
diculnr  to  the  lines  of  ainjcnetic  force  ]»v>ccodiiig  out  from  the 
pole.     Let  the  nuignet  be  an  elecLronui^et,  and  let  the  pole  bo 


suddenly  made  a  north  or  marked  pole.  lino*  of  magnetia 
force  ftiv  thrust  into  the  aperture  of  the  ring.  This  ma^etio 
flux,  in  accordance  with  a  wcll-lmown  law,  geaeratca  an  iodue- 
tive  K.  M.F.,  nhicb  causes  a  iTanaieiit  current  to  fiow  round  tho 
rin);  in  n  coiiiit«r  duckwiae  direction,  as  looked  at  from  the 
nrinh  niagni^'ic  {lole.  The  ring  becotttM  nttiullv  a  mngnctio 
sbisU,  liavbitj  a  north  pole  facing  the  north  pole  of  the  exciting 
innunet.  I3y  the  fundAinonlal  laws  of  action  batwaen  nnrrcnta 
and  niagneta  established  by  A  Tnpi;ra,  the  ring  experi«nce!i  a  sll^itit 
repulsive  force,  diio  totbneliMtnr-ilynaniicactinn  mttwe^n  the  cur- 
rant in  the  rit^  and  the  iuii|fnotic  pule.  The  genu  ration  of  the 
momenlAry  induuod  current  in  tbe  ring  ia  accompanied  by  au 
plwitm-dynaniie  ImpuUo  teadingtothrustitaway  from  the  pole. 
Suppose,  tioit.,  that  the  electromagnet  is  demaguetisML  Th« 
rin];  has  generated  in  it  a  reverse  induced  cnrront  flowing  in 
the  same  direction  as  the  hards  of  a  cluck  move  when  lunkedM 
from  the  msgnetic  iK)le.  This  Is  olio  ftccompwiied  byanelectxo- 
dynamic  attmotion  of  the  ring  tovardi  the  pole,  but  whutb  is 
much  mora  fe«bU>  than  tbe  previous  repulnon.  Theae  st:ra«- 
tinna  xnd  repulsions  are  well  aeen  when  amall  discs  of  oopperor 
ahiminium  are  suspended  in  front  of  the  poles  of  a  pow«rful 
electr»uiag]iet,  which  ia  alternately  "msdo"  and  "DroJion." 
They  have  been  particularly  invoitigated  by  Hr.  C.  V.  Bofs.* 
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1  will  now  aak  you  to  consider  wlial  would  happen  if  tbs 
coils  of  tho  electromagnet  were  traversed  by  an  alternating 
current  1  FurtherRior*,  wo  shall  first  suppose  that  the  copper 
ring  has  a  zero  time-eonstAiit,  that  is  to  say,  the  indncod  cur- 
rents in  tbe  rinjt  rinc  up  and  sink  down  in  strength  in  oxa>et 
synchronism  with  the  cnatiges  in  the  inductive  E.M.F.  acting 
on  the  ring.  If  the  current  Bowing  in  th«  coils  of  the  electro- 
niagnot  is  reproseDted  a«  to  chan^ea  in  etrenijtb  by  a  simple 
ponodic  curve^  w«  mav  suppose  that  tbe  ma^otism  of  the  core 
and  tho  magnetic  innii'Ction  through  the  i-ins  follow  h  siniiUr 
law,  It  is  vcr^  ea«}-.  tbuu,  to  show  that  the  induced  E.M.F. 
acting  in  the  nng  circuit,  and  httnce  the  current  in  the  ring, 
follows  a  biiiiilar  htw  of  ductuntiou,  but  that  the  instant  of 
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nunnium  ourront  in  the  ring  ooinddos  with  the  Initaaf 
rvrorsnl  of  msgnotiaii)  in  the  electromagnet.  I'nder  these 
cnnintAiictin  irr  cjin  represent  tho  changing  streugttl  of  ihs' 
riinKiK'ttc  field  in  which  the  ring  is  immersed  by  a  simple 
Ijoriodic  cunc,  m,  imd  llui  cluinii;o*  of  current  strength  in  the 
niiff  circuit  by  atiuther  simple  iwriiidic  cunp,  r,  shifted 
bacKwurds  relatively  to  the  Dnt  by  a  uuarter  of  a  wave  length 
(Fig.  5),  I 

lly  Ainpire'sUw  the  force  acting  on  the  ring  at  any  inatuit 
is  pnii)ortii)iial  U>  the  product  of  the  inatantanaous  value  of  tbe 
aurroumling  tield  and  tbix  currant  atrvngth.  If  wu  multiply 
together  the  ordlnatea  of  these  two  curves,  tn  and  c,  and  fonn 
a  third  cur\'e,  fi,  whose  ordinalea  at  every  point  is  prupurtional 
Uj  the  product  of  the  ordinatea  of  the  other  curves  (Fig.  6)  at 
those  ]ioinlji,  we  obtain  a  curve  which  represents  the  fiuetnation 
of  furoe  at  every  instant  acting  upon  the  ring.  This  curve,  j*, 
is  also  B  wsve-like  curve,  lying  syiinnetricaUy  above  and  below 
the  horizontal  line.  The  positive  sad  negative  arasii  of  tU> 
curve  included  between  tbe  curve  aod  the  horizontal  line  repre- 
sent tb«  iiivL'ulscis  or  time  integrals  of  the  forces  which  act  aptm . 
the  Hug.    Those  impulses  are  alternately  positive  and  tu^tlveii] 

•  "Oo  s  M&gueto-cleotTie  Plicnomcnoa."    By  C  V.   Hoys,  F.R.a,| 
froixaii'tig*  I'liyi.  Soc,  Lendon,  vol.  vi.,  jt,  2lS 
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Thi«  is  «<iutVHleiit  to  vujrin^  thitt  u»d«r  thg  circismatancoa  ao- 
aumeil  t.ho  ring  get«  a  soriet  of  smnU  puahe4  luid  pulk,  ai 
repulsioiM  iwnd  ikttncUuii,  which  auooeotl  «4ich  other  at  the  Muie 
r»t«  M  th«  diangos  of  niigiiettc  wwliirity  of  tlie  mft^iict.  Tho  series 
of  infiidi}' alt«ritatiiig  and  equiu  inipulaea  would  naiilt  in  lonring 
thft  niig  nppnrontjj  unmovod.  No  roftl  eoiiduuciiit;  riiig  can. 
howarar,  h«Iukv«  in  thu  fMhion,  hoouao  every  riiix  hiui  a 
sensible  "  tititu-couBtant."  Lot  u«  noxt  sec  how  the  libove  sUla- 
DieutA  will  ha  uiixlitied  nt  thu  ring  hna  »uoh  a  sciiaiblo  self- 
iiiduotj^in  tbal  llie  current  induct^  in  Uin  Hti^  Wb  behind 
tho  inducting  U.M.F.  in  phase.  Ilepentitix  tha  n^oTc  con- 
struction for  It  forco  curve,  on  tho  Assumptiuii  that  this  innUtnt 
iif  iniiximiim  of  t.h«  current  in  the  ring  occun  liit«r  thnti  th<; 
inHLniit  (if  rcvviwkl  tif  ninKn«t<sm  in  thu  nis^'noC,  it  is  easy  tiisoi! 
thftt  ihu  fiircfl  curve  coiwisU  niiw  nt  two  very  uniMiiii!  [inrii.  It 
is  mil  B71U metrical ly  HiiutitiHl  with  riwimiit  tii  the  honKuntal 
hniis  {we  Fij{.  7).  The  arm  of  tho  huiiinnicks  (ilisded  portions) 
which  lie  ftbovc  the  dfituin  line,  and  which  reprt-Mnnt  the  rwpul- 
BJvu  iiiipiiWH  r>n  the  ring,  are  much  lar^ei'  Lliau  i)il>  .-irmi  (,f  i,h« 
hiiiiimiicks  behiw  thodntum  tine,  and  which  represiinttlitJAtLnic- 
tive  iini>iilii(iiiHctinj{on  thuriiijj.  This  means  tusay.tlmt  the  ring 
wKenponi>Miinu>wlf-inilucLitiiiuK])eri  mccH  (iiitheKliiilenrepuiaive 
force,  ora  seriea  uf  rapuUive  impulsiMi,  whrn  iniinBrsod  in  such 
iin  alCornnMug  maK'^^tic  field  radiated  from  n  nmjtnnlic  [ir.Ui,  and 
thiji  reiiulxive  force  wiU  be  within  certain  linitta  tnoro  [>ri>- 
riouiiudd,  oilier  things  being  oquwl.  the  greater  the  timeiMin- 
■tAiit  of  till'  circuiL  You  >m  cluarly.  iheruforp.  that  a  ring  or 
disc  of  L-uiJper  in  which  thti  induced  currenU  lag  behind  the 
inducing  E.M.F.  in  iihaiie  mnat  csjinriiuiou  a  r(<]>iiUive  force 
when  this  biducing  E.M.F.  is  cnusetl  by  a  raiiid  lliiji  bjickwBnU 
and  forwiirils  of  lines  of  magnetic  foroea perforating  lhrT>iigh  tb« 
ring  oi  dit«.     Tho  rmljiuitiun  of  this  inference   in  a  slrikin]; 


IU>Ul££ 


Mj 


KI  TRACT  IVt 


M 


Fio.  7. 


manner  is  the  Grst  of  a  series  tf  rvmarkAblu  uiperimuiit*  on  tltia 
subject  due  to  I'ruf.  Kliliu  Thuniauii.  Wu  have  oit  the  UbJe  lui 
QLoctroinagnot  auittiblo  for  those  oxpuriinenta,  which  consist  of 
n  core  of  dividwl  iron,  aurnmndod  by  a  coil,  in  which  I  oiLn  «nuM 
tu  ciitnihite  a  j>owvrf  d  altvrnatnig  Giiircnt  o(  40  to  50  auipuros. 
Let  UN,  hiiwuviir,  begin  wiLli  im  vxperinicnt  in  which  wc  employ 
a  cuntinuiius  current  to  unergina  the  onre.  I  give  jou,  in  Prof. 
lilihu  Thi>niiiiin'ft  own  wonU,*  an  account  of  this  proliminAry 
oxporinicnt  : 

"  In  1884,  w  Kilo  preparing  for  the  Itit«rnstionnl  Eloctrlcnl  Bxhi< 
bilion  At  Philitdcfphia,  wo  hnd  occasion  to  ooiistruct  a  Urge 
ductnimagimt.,  the  oorcts  uf  which  were  nbniit  (in.  in  diameticr 
and  abriut  SOiii.  long.  They  were  made  uf  hundlea  of  Inm  rod 
nlxiut  5-16thti  of  nil  inch  in  diameter.  When  complete  tlie  mac- 
net  was  oiiei^iaiid  by  a  currunt  from  a  continuous-current 
dynamo,  and  it  exhibited  tho  usual  powerful  msgnetic  effccU.  It 
was  found  also  that  a  diac  of  shoet  copper  of  about  I-1.6th  of  an 
inch  in  thickneaa.  and  LOin.  in  diamrtvr,  if  dropped  flat  ngninat  a 
pnlo  of  tliH  magnet,  would  settle  down  softly  upon  it,  being 
nttardeil  by  tlitT  [Ini-uimi intent  of  curmnta  in  tho  disc,  due  to  its 
movement  in  n  nlr-mg  magnetic  Seld,  and  which  currem«  were 
of  opposite  direction  t<.>  those  in  the  coils  of  the  nugiiut.  In 
fact.  It  wns  ini[>  issible  to  strike  the  magnet  pole  a  sharp  blow 
with  tho  diac,  oven  when  the  attempt  wai  madi!  by  holding  one 
edge  of  the  disc  in  the  hand  and  bringing  it  (lown  forcibly 
tiiwurda  the  magnet.  In  attempting  ta  raiao  the  dJac  ijuicltly  off 
tho  jwile  a  similar  but  opposite  action  of  reaistance  to  moveoicnt 
ttjok  place,  showing  the  development  of  currents  in  tha  tamo 
direotiun  as  those  in  the  coils  of  tho  magnet,  and  which  cnrront*, 
of  course,  would  cause  attraction  as  a  rwulb.  The  ex|>eriment 
could  b*  tried  in  amithwr  way.  Holding  the  iliool  of  cop^T  by 
one  edge,  ju«t  ovvr  tho  inagnot  {xtle  (Fif[.  8),  the  current  in  the 
magnet-ciiik  wna  cut  off  by  «hii»tin((  thena.     There  waa  felt  &d 

*  Srt  tli>^  EUftrital  World,  May,  1887,  p.  256,  or  the  Kitetrital 
Kngituer  (Aiii«h««u),  June  18,  1687,  p.  211  :— ' '  Novel  rbeaomaoa  at 
Alternating  Currontx,"  hy  BlJhu  Tliotuaoo. 


attmction  of  the  diao,  or  a  dip  tuwardji  the  pole.  The  current 
wiw  then  put  on  by  opening  the  ahnnting-switch,  and  a 
repulsive  action  or  lift  of  the  disc  waa  felt.  Tlie  actions  itixt 
dcHcribeil  nrc  wli!it  would  be  expected  in  such  a  case,  (or  when 
attnvctiiin  tiiok  placii  cnrrrnta  had  been  induced  in  the  disc  in 
the  same  dircctitm  aa  thoae  in  the  ma^et-cotla  beneath  it,  and 
when  repulaion  took  plaoe  tho  induwd  current  in  the  disc  was 
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of  oppooite  ohaneter  or  direction  to  that  in  the  cciU.  Now, 
lot  ua  imagine  tho  current  in  the  raognet-coila  to  be  not  only 
cutoff,  but  rovoraed  back  and  forth.  For  the  reaeons  just  given, 
wo  find  that  tho  diac  ta  attracted  and  repellod  alternately ;  for 
whenever  tho  cammta  inducoi  in  it  are  of  tho  tamo  direotioo 
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with  bhoae  in  th»  indaanjg  or  mafpet-eoU,  attmction  wilt  onaue, 
and  when  they  an  oppoiit«  in  dirvctiou  repulaion  will  be  pro- 
duced. Moroovor,  tlio  repulsion  will  be  produced  when  thu 
cartent  in  tho  magnet-coil  i»  rising  to  a  uuiuuium  in  either 
diroction,  and  uUnicti<.>n  wiU  be  thu  ruaull  when  tho  cur- 
rent of  cither  direction  ia  faUiag  to  ion>,  tiaeo  in  tho  former 
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C&80  opposite  currenta  ore  induced  in  the  diao,  in  a«e<tnlaiieo 
with  well-known  lawn,  and  in  the  bttor  cue  oumnla  of  tho 
same  direction  will  exiat  Lii  tlie  duiu  aud  tha  tna^ot  coil.  The 
diao  might,  of  coune,  be  replaced  by  a  ring  of  copper  or  other 
good  conductor,  or  b^  a  closed  coil  of  bam  or  inatualed  wire,  or 
by  A  aeriCB  of  ducB,  rings,  or  ooils  superpoved,  and  tho  reaults 
woukt  ba  tho  tmmo." 
Wo  have  aln»dy  aeon  that  in  an  altomatiiig  bold  the  olostro- 
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djruuuic  impulaea  so  «xporieaced  bv  tbe  disc  or  ring  ato  ailvt- 
luttely  Attractive  ftad impulaivo,  UMJ  that  when  tho  circuit  puG- 
atsMM  I  aeodblo  mlf -induct inn  th«  repulsive  iiiipuljtn  ovorpowor 
Ui«  attnciivfi  auc*,  nnd  thvir  rapotitmn  cunttitutt.'e  a  rvpuliivo 
force.  Bufuro  adding  a  [ow  moro  wnrda  »(  cxi'lniiiitirjii,  |)urmit 
uia  to  >huir  jou  auiiK)  uf  thlwo  ulvctm-it/nAmiv  rupuUiuiiH  pni- 
ducod  b;  an  altematini;  electromagnet.  Here  in  n  c»i>i.jer  ring, 
nnd  I  Uy  it  upon  cho  top  of  this  electrcMiiaKnet,  having  a  divided 
iron  ooro,  and  excited  oy  a  powerfid  alternating  current.  On 
uiiergiriog  the  mngnot  tlio  ring  jiiiupa  up  lu  the  air  (Fig.  9). 
tf  a  coppur  plnlu  is  tiuiig  Ilka  a  acate  pan  from  a  balanced  l>eAin. 
and  jjlaced  uvor  the  magnetio  pole,  it  given  evidence  i>f  lioing 
■trooglyrapelliKltliem'inittriLwopumtlicciirruiit  tltniuglithuooilK 
ott&e-iiMgiiet  (Fitt-  10).  Itixtuad  at  otDploring  oop^per  rin^  or 
copper  platea,  we  can  am  clomxl  eolla  oi  thick  irir«,  «iclier  inau* 
Ifttcd  or  not.  If,  however,  our  platet  or  rinfiB  have  a  nidial 
slit  nude  in  them,  or  if  our  coila  of  wire  are  not  dotcd-oircuit 
ooila,  all  Uio  effects  vanish. 

(To  bt  eoniiMi^d,) 


THE  TREATMENT.  REGULATION.  AND  CONTROL 
OF  ELECTRIC  SUPPLY  BY  THE  LEGISLATURE 
AND  THE  BOARD  OF  TRADE." 

aT  HkJOIL  p.   CAADnr,   K.B.,    MBMKRB. 

BelbM  ttartlaf;  with  thi;  nnd«<rTAkiug  which  in  a  motntnt  of  weak- 
DGM  I  have  latil  n|Kin  nijHcir,  I  have  Co  stk  a  fsvonr  and  oonvay  a 
waraing.  The  fsvonr  is  that  you  will  bear  in  mind  that  noUtlng  I 
tiiay  my  lo-iitg]it  pouenta  an;  offlcUl  unctloii,  of  oan  W  Lakiui  a*  in 
any  way  cxprtsnog  the  views  uf  the  Hoatii  of  Trade. 

Ilcferc  [iiGpsring  tlio  |«per  I  aliudned  peimiMion  froitt  the  Drpart- 
mcnt  midui  whicli  I  sarvo  to  da  so  ;  but  oimic  tathcr  delivitc  grouui 
is  tiBTSTHd  in  tha  ps|«r,  and  1  am  tare  I  may  roly  upon  yonr  farhttt- 
area  to-night,  in  any  lUteiuiion  wb^h  may  arist,  to  avaid  any 
■laHtions  of  policy.  The  wamiu^  in  that  1  ani  iwiiifnlly  cunadouH 
that  tlia  papar  U  very  dry  and  porttintoimly  Innu. 

The  subjiKt  which  I  hav«  the  honour  to'iiibinit  to  your  nolice  to- 
night is  "Tliu  Trealmr-nt,  lirgnUiien,  amlCoutiol  of  Elcclriu  Suiply 
l>y  lliH  Loftialatiire  and  the  Uoard  of  Trade."  I  am  afraid  the  miDutllic 
interest  of  the  pijutr  i«  v«Tynnall  ;  butss  many  of  vow  are  piaolie^y 
iXKDMmed  In  the  iiiattcn  lUalt  with,  1  hope  it  will  nat  be  eonaideted 
to  be  out  of  filacn. 

Tbe  iint  attempt  to  deal  nttli  the  ((umtlou  o[  eleolHc  tupply  on  tin; 
\ml  ot  iho  [jeKinUtnro  w«  the  Aut  of  1B82.  Aa  nniicc  had  lionn 
givwi  of  Bianj  ].rivate  Billit  [<j  !jB  briiusht  into  aciitiim  iho  iirrn«mry 
jMWora  for  ft  gonoral  MiHily,  proc^cdiujt  vn  very  vnryiiig  line*,  it  wm 
tboDght  that  the  tima  had  oonie  for  a  soacTsl  Act  dealing  with  the 
mUsqL 

The  two  prinDipal  objecUof  tliin  Aol  were— (1)  To  empower  »1*cCrie 
auitply  eompanie*,  or  pertou,  or  local  aiithnriliui  desirouf  of  iindor- 
uking  this  supply  fer  tlicir  own  diittictn.  lo  lay  Lh«r  msLnB  in  llie 
public  itreets,  and  ouuJuct  the  butincM  ef  niippty  generally  in  a 
niann*r  reoc^ised  by  Uw  ;  (2)  to  recover  chargcn  for  mi[itjl)^  luaile  to 
eounnHn.  Attliesanic  tiiuo  proper  rvgulatioiisaDdoonditious  wire 
inpOMd  Bpoo  the  nnatrukcn  t^  wears  the  sa[»ty  of  Chfr  pnblic  and 
the  tdMiiacy  of  tlic  »npply  ;  while  the  fear  of  oreatinf;  a  now 
pUMtnal  monopuly  wm  oviduDtly  praaent  In  tlie  minils  of  the  fnuiieTs 
of  the  Act. 

This  Act  n  so  familiar  that  a  »Uort  ^ulch  of  ite  pinvinioiM  will  be 
anOdent,  It  lete  out  ly  detailing  the  varionn  wnye  iu  which  elstu- 
toTj  pawam  can  Im  ubiaiuad.  Tbeee  an— (1)  i^y  licenw;  (8)  by 
proYlMonal  onler  ;   (3)  by  spwdal  Act. 

The  iMiie  of  lironeu  ta  left  entirely  in  the  hands  df  the  Board  of 
Trade,  but  tbo  consoat  of  every  locul  anLlionty  affoobed  matt  Hrtt  tie 
oblsined.  The  original  [wricxl  for  vrliifh  a  lieenne  is  granted  must 
not  exoood  sevan  yasra,  bui  it  amy  be  ranowod  wiib  the  likis  icuciaaala. 
A  lioenee  may  be  for  "  puhliu  purpoMa'  oi  "niivalH  pnrposoa." 
"  fublio  tmrposea"  oBly  allow*  eiipply  lor  elvi-tric  liKbliiiK  of  ttreele, 
piiblio  ptaoea,  buildlngi,  theatre,  •tc  ;  while  "private  purposee" 
allowa  Roneral  nupply,  not  onfy  for  lighting,  but  lor  any  other  jiur- 
l>0M,  eioepL  the  traninuiiirioii  of  any  l«luKrara.  The  Board  of  Tralu  ia 
cuipuwerej  tu  make  inch  regnJationa  aniTi-oDilitiaDa  in  a  lu^aiiw  ai.it 
may  think  exjudicnt. 

ProTuionn]  ordera  in  thia  Aot  may  he  uranUsd  wibhout  ropiiriRg 
tbo  pravtona  oonaent  of  tlie  local  aiithoritisa  alluctod,  but  have  no 
faroe  onleM  and  nnti]  conAmed  by  A«t  of  I'arliainenc,  Tim  pnrlo.1 
of  so  ordvr  may  be  limited,  or  It  may  bo  untimitrd  in  dnration. 
TWe  sppeara  to  bo  very  geueralljr  diOoaad  a  nuauken  idea  on  this 
poiBt.  MAty  people  app*ar  to  think  thst  a  proviaionul  order  only 
laris  foj  42  yoaiB,  or  21  yuaro  under  the  old  Act.  Thli  was  auted  in 
the  Time*  the  olLiet  day  ta  a  fact,  ll  i»,  howevui,  (julto  a  luiiitako. 
Tbii  cinifTs  granted  ly  the  Hoaid  ef  Trade,  and  tonlirmed  by  Parlia- 
ment, have  biiberto  boia,  witSiont  (noi^jtioN,  I  think,  on  limited  in 
dnration,  There  arc  varioH*  proviaione  for  sale  or  traoKfu  of  the 
tinderiaklnK.  liicluiUiig,  in  the  caw  of  a  eooipaDy,  eoinimlsory  lala  to 
the  local  aulhorily  ;  unt  these  proviajona  may  never  Is  actail  upon, 
and  even  if  they  an  put  into  force  do  not  extin^tah  the  powers 
granied. 

Seotioa  6,  with  roap«;t  to  ngalatloos,  ia  so  important  that  it  will 
tM  battar  to  raid  the  exaot  woidi— 

fh  The  undertakers  ihall  be  aul^vot  to  andi  reguls lions  and  oon- 
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ditiona  sa  may  be  loaertcd  in  s-ny  license,  order,  or  s)Maial  Act  affect- 
ing their  undertaking  with  regard  to  the  following  matters  : 

(iT.)  The  limita  wichiu  whifh  nnd  the  eonditiona  under  which 
aopply  of  ebctrioity  is  to  bo  compnlaor>-  or  pcrmiaaiva  ; 

{it.)  TheBeeuring  a  regnlar  and  elTident  mipnly  of  oloctrloity  ; 

(<'.>  The  aecaring  the  aaleiy  of  the  public  from  petsonal  injury,  or 
Iroiu  lite  of  olhiTwlso  ; 

id.)  Tbc  liiiiitatioD  of  the  priooB  to  be  charged  in  iwpeot  of 
ntipply  of  electricity  ; 

(f.)  Tbo  anthoruiioe  inBinction  and  enquiiy  from  time  to  tiais  by 
the  Hoard  of  Trade  and  the  Wal  aothotity  ; 

{/.)  Tha  enforcement  of  thi;  due  [KTronuaurc  of  Ihe  dntlea  of  the 
niidartaken  in  rtdatiou  Ui  the  mijiply  c>r  rlortririty  by  tlia  iapoaltlaa 
ot  penalties  or  othorwiw,  and  the  revocation  of  tho  lioeaun,  ocdsr,  er 
spceial  Act  where  tho  undertakers  hare,  in  the  Opinion  of  tha  Bowd 
of  Trade,  ptaclicallv  failed  to  carry  the  powsia  gnuttad  to  then  into 
etTect  witliiu  aieaaouaUe  time,  or  olecontinnrd  ua  «i«r«ise  of  sneh 
powcrb  ;   and 

[(T.)  Generally  with  regard  to  other  niattera  In  conneetion  with  th« 
uudertakinga. 

Pruviilud  alwayi  lliat  Um  Itoatd  of  Trade  may  Iron)  time  to  time 
make  iiarh  rrK<ilaliunx  tui  they  niny  ibjtik  exjiedic^nt  for  Mciulng  tha 
NBlflty  nf  tliR  puhik  from  pcriKitial  injury  or  ironi  Hr*  or  otherwita,  aad 
may  truin  time  to  time  amend  or  repeal  any  rvgulatioos  which  taay  be 
cootaineil  in  any  luck  licenne,  order,  or  apedal  Act  in  relalien  tbeNto; 
ntid  any  regtilntinna  so  niailD  or  anieudnd  bv  tho  Board  of  Trade  absU, 
Imni  nntl  ufirr  ilio  date  tlioTcxif,  have  tlio  like  (Jfect  in  every  naped 
as  tliough  tlicj  ttad  li<-i>n  oiiginally  inaerted  in  the  lictnia.  order,  or 
special  Act  sutlioriaing  the  uuilc-r taking  ;  and  every  rggulation  so 
roiwaled  shall,  from  an^I  alter  i.lic  date  thoruof,  bo  rcpcuod  aocotd- 
iugly,  bill  sucli  re[wal  '•Im^l  nut  iifTvct  soy  liability  or  pooalty  incurred 
ill  ri.vi|wct  thereof  prior  tu  tliv  duT*  of  auch  reneal,  or  any  pfoeMdiog 
or  reniody  whloh  might  have  been  had  in,  relation  thoMo. 

Any  looal  aatbority  williin  any  part  uf  wheew  distriot  tleotriettfb 
BUtlioriaed  to  be  aupplisd  under  aiiv  licunMs,  order,  or  ipedal  Aot  liHjr, 
in  aildilion  to  any  rqpilatinnii  whii-)!  may  \x  made  nnJcr  tho  prtoedlag 
providnni  of  thin  Motian  for  .icciirtng  the  safety  of  llm  puiilio,  fram 
liuic  to  time  wake,  roecied,  alter,  or  repeal  by-laws  for  fiutbw 
uicuriiig  audi  lafoty  ;  and  thcro  uxxj  ho  annexed  to  any  brcenh  of  anet> 
by<lBW!i  itii<h  nenaltioa,  to  bn  rocovrred  in  a  aninniary  manner,  aa 
ifiev  may  tliink  neansarv :  Provided  always  that  no  «nch  by-tawi 
shall  Imve  any  force  or  eiiect  unlets  sod  until  tbay  have  bsan  oon- 
hrnidi  by  the  Board  of  Trade  and  published  in  such  manner  as  the 
board  01  Trade  may  dlract. 

The  proviso  euabliufj  lh«  Eioard  uf  Trade  bo  make  itvfulationa  fiooi 
time  to  time,  and  tu  ainvod  or  repoal  any  regnlatioua,  U  certainly  a 
wia«  provision,  and,  aa  you  arc  aware,  it  uaa  been  largely  canied  lobo 
eirwl. 

The  giower  conferKd  ujion  the  local  authority  of  Disking  bj-Iawa 
tur  tiicthrr  >cciiriiiK  the  lafnty  of  the  public  should  also  be  noted,  aud 
that  thifl  may  bo  exercised  even  where  thoy  are  themselrea  the  undut- 
takcrs. 

In  tlio  oaao  of  local  anthorities  heiog  undertaker*,  power  is  gin 
for  tli«ni  to  Roatraet  (or  the  esocntion  and  malotanaaos  of  any  worka, 
or  for  Ihe  whole  bminiiM  of  snpnly ;  but  timy  are  forbidden  to  tnnsfer 
ordiveat  thdinacrlvM  of  any  legaliMwera  or  liabilldea  wtthMit  tlwmn- 
sent  of  the  ilcarl  <ii  Tcaik. 

As  regards  evcrhcMid  wirij,  nmlertaki-ni  iiiuat  get  the  eipren  eobsnit 
of  the  Tooal  authority  fur  thctr  trcotiDii  aEotig,  over,  or  acroaa  sdj 
Street,  and  the  lucai  authority  may  ieiuoto  any  oleotrio  line  placed 
above  gronnd  without  auab  coiiHi>nt,  and,  «vcii  whore  inch  ooomhi  baa 
beou  given,  a  court  of  aunLiiiary  jurtailii^tiou  may  order  the  removal  of 
aov  eTeutiii:  line,  ou  the  ground  uf  public  aatnty. 

It  mual  \ie  tuiiki^d,  liowever,  that,  nothing  in  this  Act  ampowon 
any  inteifcrcnco  on  ihii  port  of  ttio  Boanl  of  Trado  OT  Uljr  Other 
authority  with  electric  linoi  erected  by  jHtaana  who  it*  b«(  ntiUr- 
lakote.  The  un-ivrtakors  are  nol  allowoii  to  praecrilio  any  apaoia]  bcn 
of  lamp,  or  to  int»rforfl  with  the  um  made  by  any  coiiaumer  of  tha 
supply  given  to  him  ;  bnt  no  oonBumer  it  to  deal  with  his  supply  in 
suoh  a  maniidr  aa  to  unduly  or  improperly  interfere  with  the  aupply 
to  other  cOMiimeis  ;  and  any  dispute  sa  to  this  it  to  be  deterniinaa  by 
arbitration. 

There  are  pruviaiuQH  ag«iut<l  undue  prefcroucv  ou  lliu  part  o(  the 
iiudvrtakera  >u  their  supply  and  sUargea.  I  take  div  ineonuig  of  than 
MalioQa(19aDd  20)  lobe  this— that  tho  undertakars  may  make  any 
•greoicent  aa  regarla  rnoc,  hours  of  supply,  etc,  providod  that  the 
pri«e  is  not  In  exceia  ol  tliu  maximum  rata*  laid  down  ;  but  that, 
where  they  liave  mads  any  each  agrooiuont  with  any  privato  oon- 
suiiier,  any  ether  private  Moannier  may  drniand  a  timliar  sgreeinoDt, 
where  the  conditions  ato  similar  ;  and  au  in  tUi-  ease  of  street  UshtiBg 
antboritioe  ;  but  not  that  a  piivate  ooaaumer  ouuld  demand  to  M«m; 
plied  at  the  same  rate  as  is  ^roed  open  for  the  atreet  lighting  or 
iiftliting  a  large  theatre. 

8up|il)[  luay  be  ant  off  lor  negleat  of  payment  of  charges  diis,  hat 
only  uniil  these  oharges  and  any  eiiHOins  iuourrod  in  ontting  off  the 
sujiply  arc  fully  paid. 

AJiy  uuluwluland  uialiuiotia  injury  of  olMitric  linos  and  works  ii 
made  a  ftbuy,  and  any  pcc*njt  who  mali^Diiaty  or  fraadalently 
abstrsots,  cauaes  to  be  watted  or  diverted,  oonsucnes  or  usm,  tieotnc 
energy  is  declared  to  be  guilty  of  fiiaple  Isrutoy— in  fiaot,  to  bar* 
stolen  it. 

Tha  iiurpaaea  for  wbich  tha  effioan  of  the  undertakers  tnsy  antsr 
premiaiM  of  conmmcrs  ato  ttrictly  dofloed,  and  they  have  no  legal 
ri  jht  of  entry  for  any  other  pnrpose— c.0.,  to  inepoot  ths  oloctrio  lues 
and  fittings  of  the  conaumor. 

The  Board  of  Trade  liai,  however,  ao  (ramod  tho  ordara  sod  eafety 
regulations  aa  Co  make  it  unlikely  that  any  oonauncr  woold  refua* 
cntrv  to  a  [properly  aothorisoj  agent  of  the  undertaken,  if  retjuired 
by  thorn  to  make  an  inspartian  of  those  eleetrio  lines  lod  Ktltafp. 

Id  the  section  of  the  Aot  providing  for  the  [woleetlaQ  of  the  Poet- 
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niMt«r-CenDr«l,  it  is  enriotts  to  note  tlut  a  iht»ao6  of  lO  /ftrde  i<as 
■ppanntlv  coiiitiileroil  ti  thn  cnuido  limit  of  tlistanw  iritLin  which  a 
teleer»pliliii«  Tiiijilit  bo  alT'oted  bv  IM  electric  sa|i|)Iy  liii«. 

Tu«  aectiori  dealing  srith  conapuuory  pareliMa  by  tlio  local  authority 
after  21  yoani  haa  bwii  made  the  scapegoat  for  the  (niliiro  of  the 
olcotric  liKhtiDg  "Wm"  of  1883.  It  in  nucationabtn.  howoTcr, 
wlicthof  it  had  so  mach  ciTuijt  an  ia  ftltriliutod  to  it  in  prcvontliiK 
capitatijiU  frnm  Pflmin;;  forwird  to  itu]ij>ort  elcuirio  bghtinjf  (cliumM, 
atid  al«n  wbuthor  irhat*v«r  ahi-iJiing  lalluonnc  wm  really  diio  ta  it 
hna  not  in  the  loDg  run  boen  m  lioiicGclil  ui  a  nipping  frost  Id  earlj 
Bprinv  in  nwtraiDinx  jouthfiLl  i  input ii  mi  ij. 

And  1  may  mnuk  tliat  thin  ctatm  ilid  not  oioite  any  neriomt 
oppotition  at  tlio  time  ;  ia  tact,  ths  Bill  «raa  sout  uii  rntin  tlin 
Oomnioos  witli  a  15  ycu-*  limit,  and  «stoad>d  ill  tlio  Lonh  to  21 
year*,  whit>h  wha  nnuidercd  an  ampla  dtuvvMi  by  tho  pvraoiu  best 
qnaliflcd  to  judg»,  as  i«  smiily  fl«mi>iutnt«cl  in  the  minubea  of 
BTidBOi-'e  Ki»tin  before  tho  rarliatnnntary  Commitlee. 

lu  ihu  amoiiding  Act  of  1888  the  tni  seotioii  ha*  two  importnnt 
prartBiona — 

1.  Nolwithfltanding  nnythiDg  in  Iho  Kleetric  LigbtiuR  Act,  188S, 
no  proviflional  order  atithoriiing  tho  snpply  of  elMtridty  by  any 
nndcrtakei*  within  tliu  dintriot  of  anj  local  authority  ilisll  be 
KTaiited  by  the  Bo«rd  of  Trade  eiwpt  with  tint  uoniwnt  nf  mioh 
fecal  autliorily,  anlesa  tli«  Board  ol  Tndu.  in  any  caw  in  which  the 
conMnt  of  sucli  EooaI  aulliorily  i«  refunod,  aro  of  opiniou  tlmt,  hailng 
TCf^ld  to  all  tli«  cir(iuiu)tsDM4  of  Hit  cmc,  suuh  <;oDtKiit  ought  to  fau 
dIJIINRlMd  with  ;  aiiil  in  BUoh.  «!»  tHov  ■hall  maks  a  upt-oial  Mfioit, 
•tatlng  the  grounds  niton  which  they  have  dispenMd  with  sueh  con- 
•cnt.  Tlin  grant  of  aiilhori^  to  any  nnilartakera  to  supply  elec- 
trialty  within  any  area,  whctiinr  granl<id  hy  iicco*?  or  liy  means  ot  a 
Broviafonaloivlor.  iliall  not  in  any  way  hindf r  or  rwtiiot  tlio  ((r«nt- 
faiR  of  a  licoDM  or  {iroriiiiannl  order  Ui  lh«  local  authority,  or  to  a  ay 
other  compaayot  pimva  within  the  ume  anna. 

Tho  *MOiid  Motion  ropftala  »««lioQ  27  of  lL«  former  Act,  »id  «ubali- 
tntw  42  ye&ra  for  21  a»  the  tioi*  to  clajMo  Lvfoie  oompubory  purchasB 
can  be  «nforwd. 

Section  5  ijiviBi  power  to  tho  Board  of  Trutii  to  7ary  tho  t*rni9  of 
compubory  nulo  in  accordauiv  with  xay  ajpnomrnt  botwooo  the  local 
antliority  aad  the  iitiderukcni. 

SMtion  q  i»  Tory  iiuoorUiit,  ax  it  ompowora  tho  Boird  ol  Trailo  to 
isak*  rfgnlation*  fur  thu  piotwlion  of  the  pubUo  aalstr  uid  of  tolo- 
pojiHik'  and  ftlophonio  linci  in  Itm  ciuio  of  my  olwtrio  Udoi  it»cd  for 
the  supiily  of  elootriu  energy,  howm-or  Uid  or  ereoted,  and  wholhcr 
undff  Btiitutory  luwen  or  not.  Porhaps  I  had  hotter  road  tho  (iret 
part  of  this  sEcticin  : 

"■— (1)  Whore  in  any  oaau  acy  oloctrio  lino  or  otlior  work  may 
hare  boon  laid  down  or  oroctod  lu,  orw,  aloiif^,  aorOM,  or  under  any 
■treot,  for  the  purpoM  of  ropplyuff  uloctrioity,  or  amy  have  boen  laid 
doHiior«recI«d  ill  any  olhor  potitlOit  for  aiwh  a  piirpoM  in  «ue!i  a 
maoroTMrot  to  Lo  nntiroly  anolcned  within  ai.y  building  or  buildings, 
or  wlicro  any  elootric  lino  or  work  w  laid  dowa  or  eroclod  maybe  used 
'°f  wch  pji^iOBC  oUierwiM  lt«n  unJur  and  nulyi-trt  to  tlio  provisious 
«f&lic«ue,  order,  or  specUl  Aot,  the  Bnanl  of  Tnide,  if  thoy  tliiuk 
at,  ID^,  liy  notica  in  wrilinit  under  tho  hind  of  one  of  tho  aixretariBT 
«UB  Jtant  MoivUnei  of  tho  Hoar.1  of  Tnuio,  to  bra  artvnl  upon  tho 
,  WKj  or  penoa  owning  or  imng  or  pntillcd  to  nsn  mwh  slwtrio  liu«  or 
Work,  rcqniro  that  Huuh  diw'tnii  linn  or  work  *h»ll  ba  oonlinuod  and 
BMd  only  in  aocordanaK  with  unch  condition*  and  aulijeet  to  siii-h 
NgnUtioas  for  libit  protection  of  the  pulilio  sulcly  and  of  the  uliKrtric 
I  uneaaud  wofliR  of  the  rostmaitcr-Oeueral.  aad  of  olhtT  elaolrio  lines 
and  works  lawfully  rbcod  in  any  position  and  tt«d  for  IcIeiftBphic 
toniinuniiTitioB,  ai  thn  ilo»d  of  Trade  may  by  or  in  ptiniuimce  of  tuoh 
nolic*  preacribe  ;  and  in  (wo  of  uon-complianoe  with  itie  Maid  r*gula- 
tioTw,  then  tho  Board  of  Tiwio  may  r«jiiiro  «uoh  bodv  or  person  to 
lemoTo  Buoh  electric  lloe  or  work  ;  Provided  that  uotliini;  in  this  tub- 
KCtioa  aliall  apply  to  any  oletrtrio  lineorwark  laid  down  or  erected 
by  any  Uidy  or  pcr(0«  for  tho  WJiiply  of  eli-otlicity  gcnoratol  upon 
any  pr,^nii»cji  ooouiji«J  by  nuch  boay  or  psrtoti  to  any  otber  pan  of 
moh  prentUM. 

.Sub-iection  (2)  providfl*  for  the  Poatniutar.OiiDDral  takia);  aotlon 
hjniseir  in  the  cime  of  lines  not  laid  under  itatutory  powort,  in  Iha 
•vnot  of  aetiiol  iciurluronoo  with  hitt  UilcgrAphio  lines,  providei  that 
those  linos  are  uot  already  tcguia ted  by  tho  Boaid  ot  Trade,  The 
general  purport  of  the  Motion  is  to  place  tho  r«spousil>ility  for  the 
jpropor  mgalatioD  of  elactrio  «npp!y  wire*  gooerally  ou  lh«  Board  of 

_   We  nowcoiiie  Lothi>dwiUn««  ottho  Board  of  TraJa  with  the  »ub.  I 
Joct,  and  I  [iro[«Mo  to  coiisiikr  in  the  lirst  pla^*  the  vatioa*  fonna  of 
l-roTiMonal  ordcnt  pantod  unior  iho  goaoriil  Act*.    As  lii;«u«M  differ 
vatj  iliKhtly  in  form  Irom  urdara  of  the  aaine  date,  it  will  not  be 
Sscemary  to  diaciias  Ihetii. 

There  are  up  to  the  proient  time  tour  fomu  of  ordon,  diilnring 
iDatetially  from  oaoh  other  in  Important  reapecta,  and  ahowfng,  I  oon- 
Msr,  prograutre  iraproveniuut  in  tho  ttuatinunt  of  the  eiit^oot  as 

^•xporleiice  waa  galnsiL 

Theoe  •(%— l«u  TliB  1883  fomi,  of  which  Bradford  ia,  I  think,  tha 
only  one  uoiv  actually  hciiig  worked,  hut  some  other  local  authotitiua 
ftrejireparitig  lo  oiart  under  old  ofdor*  j  Slid.  The  Cholsoa  Ordor  of 
188^  and  St.  Austell  Liccnvi  of  1666  i  3r>).  The   London  Ord<;rs  of 

rlaiatTaBr.  which  form,  1  may  point  out,  is  only  appliMbla  to  m^tro- 
Mtitan  dlstriiru  under  the  Loudon  County  Council ;  4th.  Tho  inodol 
fomis  of  ordcra  tor  this  ymr,  whieh  are  even  now  being  modlAed  in 
eertain  eUu-icii,  and  will  not  attain  (Itialiiy  until  aoioo  [loiiiti  have 

'^betu  <]«teruiiiitd  by  the  action  of  rarliatiieut. 

Here  are  slight  variatious  in  form  ainonK  individual  orders,  gener- 

'  ally  due  tAflom<  local  coiMtdc ratio  us,  and  in  eTery  oaae  there  are  con- 
itaaaWa  difToirsDMs  betwoen  oniers  giaittod  to  local  anthoritiaf  and 
thoae  Eraotod  to  compaalH, 


Th«  6r3t  matter  in  all  tho  otdfrs  in  the  iut^rpr^lation  cUiiae,  la 
tilts,  Ian  yaar  an  intioTation  very  it&portant  to  aleotriolans  -eru  intro. 
dncnd^via.,  the  daflnitiaiu  of  "  enetigy  "  and  "power"— 

The eipreation  "energy"  diall  mean  rlnctrical  en^rf^,  and  for  the 
purpoHi  of  aji^lying  the  prominns  of  the  principii  Act  to  this  order 
cluctrioal  enerc;  nhall  he  (Icoinivl  lo  bo  ad  oftncy  within  tho  niaaaing 
of  ulMtricity  aideliacd  in  the  Eloctiic  Lii{btinKAcl  of  18fi2.  And 
the  ezTToaaion  "  power  "  shall  uioali  electrical  jioww,  or  tlie  rate  per 
unit  0*  tlmo  at  which  eni^rgy  ti  mipplivil. 

They  hang  upon  the  deiinition  of  ateniricity  in  the  principal  Act  aa 
"electrloty,  oleotriocnrninl,  or  any  like  ageacy."  Bother  a  gtneral 
deflnilion,  you  see. 

Kow  th«  nso  ol  the  trrra  "eoMgy"  haa,  1  aonatdoi,  watwlally  Im- 
proved tbe  langviaga  of  the  orders,  both  from  a  DOianti&c  and  a  legal 
point  ol  view.  Uo lor  the  ohl  form*  of  ordem  th«  undertalcera  wtre 
auUiuriiHHl  to  mipply  "elsctridty,"  and  ooutiniial  ruferettiM  ia  madu  to 
tliiaaa  thn  quantity  suppliod.  Now  this  word  haa,  or  hod,  many 
nicaningn,  but  in  this  oaso  it  could  only  mean  electrical  eiierity.  Hut 
when  we  return  to  tho  "price  "  clauBOS  we  find  that  energy  ia  bk* 
preuly  mmitioued  as  dilTiiruiKfrDm  electricity,  and  that  there,  at  all 
events,  tho  latter  ntaaut  what  we  bow  ciU  "  claetriool  quantity." 
There  really  wa»  here  some  eonftiaion  of  lan^age,  diatroWng  to  the 
eleotddan  and  iipeuing  up  gmnd  iwniibiltiies  of  flndlnim  talk  lo 
tawyera.  Tlie  proponcil  ainendment  w»«  irifirmd  to  your  coimcit  and 
coucurred  in  liy  tlitrm,  and  I  am  gWl  to  notice  that  the  use  ot  th« 
term  "  electricaE  encrjQ' "  ia  gmltially  wockinji:  its  way. 

1  am  not  yet  nBtiBliod,  howovcr,  with  onr  word  for  what  used  to  be 
the  particular  tneanins  at  rloelrieity.  It  is  ratlitr  aliaunl  to  sal)  it 
"  eriwtriual  ijiiantity,  '  sinl^o  so  many  oth^r  thingn  an  oleotrieal 
iiuanlitios.  1  almost  think  we  want  a  worl  for  tliii  even  more 
urgently  than  for  dectrii»J  lorauiotion,  over  which  so  much  ingenuity 
haa  been  lately  axpondcd,  Tlie  worst  of  It  in  that,  oa  uobody  kuowa 
what  it  is,  or  to  what  oxtont  it«  uniiiteiioe  is  au  olijoctivB  rrality,  it  ia 
■liHicult  to  liud  an  at>propriat»  wurd.  At  any  rate,  it  was  impowtble 
in  Itid  ordain  to  call  It  "'  oleelricity  "  any  l'>iig*r,  oh  the  Aet  aays  that 
i^  wKst  is  to  lie  supplied  ;  ua  that  we  hod  to  dHiue  "  euorgy  "  as  what 
was  meant  by  fileetndly  lu  tho  A u I,  and  toe  "  elecirieariiuantity  " 
for  the  particular  nieanlug  for  want  of  a  hotter  word. 

Thia  al.ia  naoeaaitAted  an  alteration  in  the  title.  There  is  a  ali^t 
further  alteration  in  the  now  intxUl  title. 

As  regaida  tho  delinilioa  ol  "  |iowvr,"  this  wia  neooaaary  lo  avoid  a 
dilhonl^  in  modi^ing  a  fnw  dauiw*  in  the  olil  orders  whioli  daalt 
with  the  maximum  <:urrent  toanyoonmim'r  to  render  them  applicable 
ta  transformer  Kystoina. 

The  deiinition  of  "main"  haa  been  mateiiolly  altered.  Thiia  It 
nsod  to  me'an  the  conductor  alone,  than  a  oontlnuoua  elaatrfa  lino, 
dofmad  in  the  Aot  as  fuUuwJi ; 

The  tTpmsnon  "  clcetric  lino  "  means  a  wire  or  wirva,  conductor,  or 
ulhat  mnans  used  for  llio  purpose  o(  convoying,  tranamllting,  or  dii^ 
tributiug  electricity  with  any  using,  coating,  oo('eriug,  tube,  nipe.  or 
inmilalor  enclos-lng.  lurroLiiiiilng,  or  lupporDng  tho  same,  or  any  part 
thorcof,  or  any  apparatus  caDDeat«d  theivwIlU  for  the  purpose  uf  cun- 
yoying,  tranamittugi  or  diatrlbuUng  alecLrii^ity  or  eloutriu  uurnuta. 

And,  laetly,  the  word   "e«ntianoiu"  boa  been   omitted  oa  im- 
necDiaiiry  iu  the  caoo  of  transformer  ey>t«nu. 
The  deiinition  of  "  icrvice  line  "  has  been  Blt«rtid  in  the  same  way. 

"  Pixtrtluilinu  iiisin  "  has  not  lieen  ollervd.  It  ta  a  veiy  important 
df finition,  which  1  will  riud— 

ThceiproBdan  "distributing  main  "  shall  mean  the  portion  of  any 
main  which  it  i9»ed  for  ti>4  purpoM  of  giving  origia  to  aerrice  liuea  lot 
the  purpoae  of  general  supply. 

Difficullioi  oiay  arias  in  iiiterprFtinK  thia.  aa,  for  ittstanse,  (n  caMs 
whore  the  aame  conductor  is  at  oar  tmrt  a  fi'mler  and  al  annlhvr  a  dta> 
tributing  main  ;  but  it  ia  one  of  tlione  things  whiirh  must  be  loft  lo 
custom  aod  precdout. 

The  otber  lielinitions  need  not  detain  oa  now,  except  that  two  ini 
portaut  onea  hate  been  added  In  the  new  fonns — 

Tlie  exprosflioD  "  consumer"  sbtttl  mean  any  body  or  iH;r»an  auppliod 
ot  entitled  to  bo  aupplied  with  vnurtpr  by  the  undertaker*. 

Tho  eapreaidon  "  oonauuer's  teriiiinals  "  shall  mean  the  ends  of  the 
elostrie  linM  aituato  upon  any  coDsumer'a  premties  and  belon^ng  to 
hiui,  at  which  the  aiippiy  of  energy  is  delivered  from  theacrvlue  linw. 

Tho  consumer'*  term iuab  are  the  point  of  dtuuarcation  between  the 
pomMxions  of  the  undertakeni  and  tbnr  customers  ;  they  nood  uot  be 
UDding  posts. 

Ia  tho  clansce  heeded  "  Area  of  Supply,"  an  important  iiorelty  was 
iutroduotd  laat  year,  and  hai  been  retained  in  tlic  new  model  for  com- 
paniea,  esprawl*  prohibiting  the  undertaken)  from  aupplyingoutaida 
tho  area  granted  to  then  without  further  statutory  powera,  llkia  la  « 
sacrilioe  of  Iheireomuiou  law  rights  wbioh  they  aro  required  Co  make 
in  coasidarailau  of  the  speoiat  privileges  they  a.ji]^uir«.  You  are  per- 
hapa  awan:  tliat  this  pniriaion  is  being  oorrlod  out  by  mutual  ail- 
ments iictweuu  thi!  Ijoiidou  oumiHtuie^ 

The  old  orders,  and  the  Livvrpoul  and  Swansoa  Orders  of  laat  yMr, 
provided  tor  the  division  of  tlit  whole  araa  into  two  diftricts.  sclieiluied 
A  and  B  reapoettvoly  ;  the  A  diatriet  alone  being  tht  area  lor  which 
jMwoni  are  immadiatuly  granted,  aud  in  whioli  supply  is  coitpnlNory  ; 
while  the  It  diatrict  was  inlendeil  to  be  added  piece  by  piece,  proc' 
lioolly  at  the  option  ol  ibc  unitcrtakRn. 

Tlin  goDoral  elTcct  ol  thie  was  to  induco  nnnJortakors  t/>aoplr  for 
rcry  Urge  distrif:ts,  the  greater  port  of  which  were  in  the  U  aQliedulea, 
over  which  tbvj  thun>by  ao^uirod  a  sort  of  prior  right  of  oooiipatiou 
without  incurring  any  liabilttv.  This  was  altered  laat  v«ar  and  a 
alngle  district  aabstirated,  to  the  whole  of  which  tUa  "OompolMry 
Worka' "  olaiuei  apply. 

[n  U  MoifauAf.) 
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PROVISIONAL  ORDER. 


FORM  U.— UNDEETAKER3  nEINO  A  COMPANV  OB  PSSSON. 

Tkjitixo  axo  [ksphttiok. 

39.  Ob  the  ocOMion  of  tb«  ttnttng  of  injr  mun  of  tlie  ti)i(t«rtek«ra 
rMaon«l)U  nation  th«raot  tli*!!  Im  giv«ii  le  tho  uni)DrUlc«<r*  ky  ih« 
•Icetrio  Lmpwbir,  Md  Mcti  iMtin^  Rbtll  b*  oarriid  oat  al  uuc-li  xiiil- 
able  hoBra  u  In  the  opinion  of  t)i«  insptctor  trill  luU  iiitarr«t«  with 
ihv  *ii|>ply  of  ctier^y  by  the  unilertaken,  kud  in  lucb  mannv  ■•  the 
iiu|>rrLt>r  may  tliuilc  exiK^dient,  biit  ucepl  under  the  proTiaians  uf  a 
Bjncial  orU(  in  Lh*t  betinif  iDsJe  bjr  Ibe  Board  of  Trade  b*  aliall  uot 
be  oilillod  to  hare  •(■ccw  tu  vr  iiit«c(«[«  vilh  tliu  niaiua  of  Itit  iiudar- 
t*keniat  any  poiati  oiher  tlitn  thMeaCwbMb  lUe  nnderlakan  have 
nutrrnl  rir'tlteliiMlvei  aroea  to  the  laid  inaitu  :  I'rovideil  tbat  lb« 
mnlvrtakcraaliallnDl  )mhcM  icuponailile  lor  any  lntCTrU|tl)OIi  ID  tbe 
aiippljr  of  ancrior  wlikh  tn\y  tw  iH-i'oDinnnd  bj  or  requirtd  b;  lUvh 
in»t«<:t»T  for  tM  purpoic  of  anjr  mnli  LtntioK  aa  afbtMaid.  Prariclcil 
■lao  that  ancb  tMliiiga  ahall  not  b*  made  in  rcKanl  U>  any  particitlat 
porlion  oi*  main  oltatur  than  oiiov  in  any  tlit«o  iu«utii».  ueiIom  in 
-inmuanoa  of  •  epacial  order  in  that  bahalf  made  bf  the  Eioard  of 

4(X  All  elMtrie  in*p*ctor,  if  and  when  raqairiH]  t«  iJoao  byany  eoo- 
■iimcr,  Hhkll  from  timo  \n  tiin*,  cm  {lajrinani  bjr  the  ootiaumar  i^l  tlie 
{■rtMciibeil  fee,  leal  the  variation  i>f  elertrio  pra«ti(«  at  tlu  consomere 

ItenninaJa,  or  make  racfa  otlier  iDi]iectio]i  and  taatiax  of  the  terrioe 
linn.  Bpparatna,  and  ircirktoftbe  iindortakcin  np«n  ibc  oonaumrr'e 
|>renii*c:A  ai  ma;  be  nccaaMtr  for  tbo  iiunxwa  of  determining  wbclher 
the  uiid«rtakera  have  coiii|>ll*d  with  the  provltioae  of  tbia  order,  and 

-  the  ref;iiUlioii*  and  cuiidiliou^  atibjeel  to  wbjch  thejr  are  fur  the  time 

I  beinfi  authdriaed  to  aupply  enerf;^. 

4t.  Th*  nnilertaker*  «batl  at  turh  |jlar«i,  irilbin  •  naaonehle  dit' 
tanco  ffOB  a  diittritiiitiiig  iiuln,  niUliliib  at  tlieir  '>vn  ttnt  and  kaap 
in  {iinper  condition  such  rouonable  naoiber  of  lesliDjc  HtatioiM  i»  (he 
loeal  antherltj,  or,  where  the  local  aathority  are  the  UQdi^rUkerK,  aa 
tbo  Board  of  Trade  aball  deem  infflcient  for  teattng  tho  »iiii]iljr  of 
euerEV  t>y  rteuiiduriakim  iUrougU  such  main,  and  shall  place  tlioteal 

Srojier  aud  luiulle  iiiBtruincjiiui  of  a  [lutleru   to  be  aiijiraviHl  by  llie 
o»d  ofTrmde,  and  Ithall  conoTVt  aucb  itUliaii*   by  iooul*   of  projwr 

'•nd  lulBcleiiteleetrieUiira  wichanAhmalna,  and  lupjily  cneTgy  thereto 
Ibr  the  purpon  of  aneb  iMltng. 

Ifariy  dIaputaariKa  between  tho  local  authoriiy  aiid  the  under- 
takera  a*  to  whether  t]ie  nnmber  of  anch  tealinft  itatlon*  and  thu  dia- 
tanro  from  the  main  at  whiRh  itiey  are  eiUblinheit  i«  n^uona'ble  or 
oiccmie,  or  ba  to  ecy  oxcofaivc  oi  improfwr  oie  of  energy  for  lucli 
tc»linj(.  nr  aa  to  the  iKiforniancv  by  Ike  undcrtnkori  of  their  dutiee 
niiilcr  thit  eaction,  sarli  dUputa  aball  be  determined  lij  Afbilretion. 
42.  Th*  utidcrt«k«n  aball  set  up  and  keep  upon  nil  prenuao  from 

'whic^h  thev  mippty  vittiyy  by  any  diabiUu ting  tnaiitiaualiauitabli  ani:! 
firajier  inatruinnncii  nf  aueh  pattern  and  cotiatraotion  a«  may  ba  Erom 
time  to  time  approved  of  or  nrwcribod  by  the  Bo«rd  of  Trade,  anil 
ahall  from  time  to  time  take  and  record,  and  keop  reoorded,  atich 

"obecrraliona  at  the  Board  of  Trade  nuy  from  time  to  dino  prmcribo. 

'  wd  hay  otMorratLODs  ao  rrconlod  ahall  bo  reoelrable  In  evidoace. 
43^  The  Dodertakera  ahalt  keepin  rlHrientnorkinj:  onler  ell  inxtni- 
aietite  which  thoy  are  mqairetlby  or  under  ibb  oidcr  lo  plaico,  mI  up, 
«r  keep  at  aoy  leatin^  atation  or  on   their  own  iiremitca,  and  any 

>dt<trio  isapeotor  avpotnled  U"dor  t)ii>  onlet  may  from  time  to  lirn* 
axamino  and  reoord  the  rMdinga  of  aitsh  in'tniinentu  at  anch  timM 
and  in  aneh  manner  aa  he  may  be  directed  by  ihi;  authority  by  whom 
he  is  apiioiDted,  and  any  readio)^  lo  recorded  ahall  ba  receivable  in 
wiilenoe. 

44.  Any  claotric  inipeotor  appointod  under  Ihiaordw  ahall  htva  the 
li^t  to  iMva  acoeaa  at  all  naaonable  hoara  to  the  reeling  itationa  and 
mmiManf  the  nndanakon  for  the  pnrpoee  of  teating  tho  cteotric 
linia  end  tnttnimi^iila  uf  th«  uadartakert,  and  eacerlalnlng  if  the  aame 
are  in  onier,  and  io  <:uc  i\te  mitil'  aiu  nut  iu  urder  he  may  re'iiure  the 
nndottakers  forthmtb  tu  haTt  the  iitriii-  ]>ul  iu  order, 

46,  "Viit  uudvrtaktra  may,  if  thoy  thiuk  Ht,  ou  oacb  occation  of  the 
leating  of  any  uiain  or  Mrii^  linn,  or  tlie  luting  or  ioHpi-ctinn  ol  any 

I  .lutnimaDta  of  the  uudertaben  by  any  el^-trio  iD([i««tor,  bo  ronre- 
•ented  by  tome  oQcer  or  other  agent,  but  auch  officer  or  agent  anall 
not  interfere  wilji  tbe  tcatlfig  ot  inspeotion. 

46l  The  nndertaherH  shall  aRord  all  factliliee  far  the  proper  esom- 
tion  ol  thit  order  with  retjieat  to  inipection  and  tmtJnii  and  the  read- 
Inua  and  inipeciion  of  inatnunenla,  and  aball  compty  with  all  the 
m)Dlreinenta  of  or  uiidei  tliia  order  in  thAt  behalf ;  and  in  caM  the 
nnderUkera  make  itelaull  iu  ooiaplyiog  wltli  any  of  tbo  proiriaioai  of 
thbaeotioD  tliny  ahall  bo  liable  in  ree]>eet  of  e*ch  default  to  ai>enalty 
not  exeeedlng  £&,  and  in  oaae  of  a  eODtiiining  offence  to  a  further 
penally  not  esoeeding  jCI  for  every  day  after  the  &ret  day  during 
whiob  vueh  o[reui.>a  contianoi. 

47.  Ever;  eleotria  iiu]Mctar  aball,  on  the  day  imntedlataly  folUwinj; 
that  on  which  any  leeling  haa  been  oompleted  by  bim  under  this 
order,  make  and  deliver  a  report  of  tbe  recults  of  hia  teetlng  to  the 
local  autliorit;.  Board  of  Trade,  or  oonauiuer  (aa  the  caae  may  be)  by 
whom  he  waa  miutici]  la  uiaku  midi  loliiii;,  and  to  tho  undertaken, 
and  inch  ivport  »kall  bo  rtc«ivebl«  ii>  evileuoe, 

IF  the  undortakera,  the  loe«l  aiitbority,  or  any  <ooeumer  areoria 
dlaaatldleil  with  any  report  ol  any  electrie  inipeelor  Ihay  or  h«  may 
■U{>eal  lo  tbe  Board  of  Trade  aifainat  euvh  repoiC,  and  theretiinu  tbe 
[trurd  of  Trade  Uiall  enijuire  into  aud  deoiiie  upon  the  m&ti.si  ul  anv 
auch  aiipeal,  and  their  decision  ehall  bo  final  aiid  binding  nii  all 
partica. 

46.  Save  ai  otborriee  provided  by  tbb  onlot,  or  by  auy  regaUliooa 
nndei  tbi*  orior,  all  fee*  and  reaaonabU  expuMM  of  an  eleoulo   in- 


ipcctor  ehall,  unleas  agreed,  be  aaotrtained  by  a  court  ol  ■uan4TT 

C'ldiotion  or  (vbere  the  inapeotor  la  appointed  by  tbem)  by  tbe 
rd  of  Trade,  and  ahall  be  paid  by  the  undertaken. 
ProeidMl  that  «rhet«  the  report  of  an  electric  iDipeoter,  or  tbe 
deiTiaiaD  of  the  Board  of  Trade,  ihowa  that  any  coasuner  waa  guilty  of 
any  default  or  negligence,  lucli  feen  and  expeniea  ehall,  on  beiagaaoer- 
tained  aa  above  uienlioneil,  be  paid  by  auch  cDUomer  orconraniKrvH 
tlie  uourt  or  Board,  having  reward  to  aucb  report  or  deciaian,  ilwll 
diroot.  and  may  be  rocorered  tnminarily  aa  a  olvU  debt. 

Provided  ulim  that  in  any  proceodinh-e  ior  peualtiee  ubd«  this  Ofdar 
any  anph  fi«»  and  expenaea  ineurred  *o  coonection  with  eneb  pro- 
eii»iiug9  lUall  be  payable  by  theeomplainant  or  defendaot  aathaoonrt 
aliall  liirecL 

MXrEJtX  A.)ID  AlFABXTD^ 

49.  The  amotiDt  of  energy  luppliol  by  the  underUkerv  to  any  onli- 
nary  coamiiuar  iindar  thia  order,  or  tho  elcoldc*!  (luantity  c^ntaiool 
ill  iD'Ch  MUpply  (according  to  th*  method  by  whicn  the  undertakera 
(Inpl  t'l^ibapg-J.  in  thit  onior  rwforred  to  *«  tbe  value  of  the  lUpply," 
ehall,  except  aa  oltierwis*  agreed  between  inch  connimor  and  the 
iindcrtakore,  be  a>»MrtBiued  by  meaiu  of  au  appropriate  meter  duly 
rertlfled  uudor  the  prorlsciia  of  tbU  onler. 

50.  A  meter  aball  be  eooaldored  to  ba  duly  o«nilltii  ntxlor  the  pro- 
vWioD*  of  thtaonler  II  It  be  certified  by  an  eleetno  in»i>eotor  aiifHiinted 
under  thia  order  to  b«  a  oorreot  meter,  aud  to  be  of  some  oonxiruction 
and  pillnrn  and  la  hare  lieen  flxe<l  and  to  have  been  cooD«cte4 
with  tile  eerviM  linoi  in  eotne  manner  approved  of  by  the  Board  of 
Trade  ;  and  every  auch  oictor  i*  in  tbia  order  referred  to  ae  a  "cevtiJiod 
meter":  Provided  that  whore  anjr  olteratloii  la  made  in  a«v  cartified 
meter,  or  where  any  Mich  motor  ia  unfixed  or  diaoonneotei  from  tbe 
aarvioa  Uim«,  auch  meter  tball  ceaae  Co  be  a  ceitiliaJ  net«r  UDlav 
and  until  it  ba  again  oettilied  as  a  certilied  meter  undee  the  proTirioas 
of  this  order, 

&1.  Every  elMtrio  insDeotor,  on  being  required  to  do  ao  by  thn 
iindcTtakera  or  by  an;  cmisuiiicr,  and  on  payment  of  tho  prescribed 
fee  by  the  party  to  requlilng  Mm.  shall  ciamine  any  meter  loteadsd 
for  aecertaiuiug  the  value  of  the  aupply,  and  thall  oorti^r  tbe  Mote  aa 
•  ceHlDed  meter  ifhe  coneidwe  it  eotiUad  to  be  ao  ceriifinl. 

63.  Whore  tlie  value  of  the  supply  U  un.-Icr  thie  order  requited  to 
Imi  atcerlained  by  means  ol  an  apptvpriato  meter,  theunde  takers  shall, 
if  required  ao  to  do  by  any  oon»uinet,  nupply  him  with  an  approprUte 
meUr,  and  shall.  If  required  se  to  do,  fix  the  same  ujion  ihn  |iremisaa 
of  theooneamer  and  eonnecC  the  lenioe  liDSt  therewith,  and  procure 
nidi  meter  Lo  be  duly  oertilled  uudor  tbe  piovUloiu  of  this  onlor,  and 
for  anch  piirpoae*  may  authorise  and  etn|tewer  any  offlcur  or  perwD  to 
onirr  upon  such  preinues  aiiil  execute  all  uccossary  worke  SM  ile  all 
noccsary  sets;  provided  that  prnriDualT  to  lupplying  any  such  nsetor 
the  ondortaker*  may  require  lucb  aontutuer  to  pay  to  tnem  areaaOBAblA 
sum  in  mpect  of  the  pritw  of  anah  meter,  or  to  give  lecurlly  Ihers- 
for,  or  (if  he  dsRire*  tobirn  anoh  ninter)  may  roiiuvrs  hiu  lo  enter 
into  an  agreement  for  ths  biro  of  such  meter  aa  hereinafter  provided. 

£3.  No  MMumer  ahall  conaeol  uny  motttr  uaod  or  to  be  nsed  nutter 
thiso^ler  for  asMrtaining  the  viiIuL'  of  the  lupuly  with  any  eJectrie 
line  through  which  energy  is  mppHed  hy  the  undertaken,  or  diseon- 
iLFCt  any  tiach  meter  from  any  tnch  eleotric  line,  unkoa  he  haa  jgivoa 
to  thu  undertakers  not  leiBtliaD48  hours' notice  in  writuwoTbisuitMi- 
lioii  so  to  do,  sad  if  any  person  acta  in  contravention  of  tbii  section  b* 
■ball  bu  liable  for  each  otTen^  to  a  penalty  not  ex^oeding  40i. 

64.  livery  coDvamer  shall  at  all  times  at  hie  own  expense  keep  ^ 
uieten  beloumng  to  him,  whereby  the  value  of  the  supply  it  under 
rbis  order  lo  lie  oaeertainod,  in  ])Topsr  onler  lor  «orr««tly  registering 
inch  vatne,  and  in  dnfinlt  of  hii  tu  doing  tlie  undertakere  may  coaaa 
to  supply  energy  Ihioutjh  siii'h  tnetnr. 

Tbo  undertakors  shall  bave  accoss  to  and  bo  nt  liberty  to  take  oiT, 
remove,  totit.  inepeci,  aud  replooe  any  sooli  motor  at  all  reseonable 
timea  :  Provided  tliat  all  rvatnuable  expODHe  of  and  incident  lo  an; 
euch  taking  off,  romoving,  tMtiitg,  inopaoting.  and  replacing,  a»d  tbo 

iirocnring  auoh  meter  to  be  again  duly  reriinoil  where  each  re  oertiftr- 
ug  la  thereby  lendared  neceewry,  shall,  if  the  Di*ts>r  be  foiui  to  M 
not  in  proper  order,  be  paid  by  the  coniiimer,  but  if  tho  nme  bo  in 
proper  order,  all  expeasta  connected  therewith  shall  be  paid  by  tha 
uaJoriaker*. 

56.  The  uiiilertaken  may  l«l  for  hire  any  metor  for  aacertaintng  tho 
valne  of  the  supply  aud  any  fillings  thoielo,  and  any  other  apparatua 
required  lor  ibcir  uaderuUug,  for  auch  remuneration  iu  ro(-ney,  and 
on  euoh  terms  with  ip«pcvt  U)  tbe  repair  of  sncb  meter  or  apparatoa 
and  fitdng*.  and  for  »«junng  the  safety  and  return  to  the  nuaertaksn 
of  jnieh  inclir  or  sm^iratit!!  and  flttlngi  as  may  be  agned  Bpoit 
belWMiD  the  hirer  aii<l  Uia  uuilertakors.  Of  In  ease  ofdllTeFenoe  dedMd 
by  thi>  Hoard  ofl'rwlc,  anil  siicli  remuneration  aball  be  recoverable  bjr 
Ino  iiniWtaknn  juinnnanly  as  a  civil  debL 
50.  The  mideitakerj  shall,  nnlaas  the  agreement  of  hire  ocherwiae 

firo video,  at  all  times,  at  their  own  eipenie,  keep  all  nieten  let  Ibr 
liroby  them  to  any  oonaumer,  whereby  the  value  of  the  supply  is 
oKertainod,  in  proper  order  for  oorrectly  regietering  euoh  value,  end 
in  default  of  their  ao  doing  the  eonsBmoi  shall  not  be  liable  to  pay 
rent  fnr  the  same  dnrius  suoh  time  as  inch  default  oontinues.  The 
undnrtaknn  shall,  l<ir  [lie  purpaeos  aforesaid,  have  aoi^eis  to  and  be  at 
lilwrty  to  remnve,  tost,  iasnect,  and  r-place  any  lucb  muter  at  oil 
niaionabic  timss  :  Provideu  that  tho  oxiwiista  of  prnuurixig  any  such 
metor  to  bo  again  duly  cnrtifiod  where  gucU  recertifying  u  thereby 
rendered  neceeiary  iball  be  paid  by  tho  uu  lertakere. 

&?■  [fany  dilTerenoe  ariaas  between  any  ooosuinor  and  the  ander- 
takcrs  oa  to  whether  any  mecer,  whereby  the  value  ol  the  eupply  is 
aacortaiitod  (wbtthor  bcloikging  to  such  cutiaumer  or  the  uodcrtAKen), 
la  or  u  not  In  proper  onler  for  coirtiQ'ly  regietering  aueh  value,  or  eo 
to  whothnr  aiiirli  vahio  has  bean  corredly  reK>*tered  iueny  ease  fa^  noy 
melar,  such  ililerenco  shall  be  delermini'ur  upon  the  applioatlon  ol 
eithai  party  by  on  oUctric  inspcotoi  ot,  whore  the  local  authority  on 
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th«  coMnmen,  by  ftii  inapoGtor  lo  be  appaintoil  bj  Die  Board  or  Trade, 
who  ilialt  Bt3»  onliT  hy  ubicli  cT  the  partita  Lhs  cosIj  of  tlio  proMwI. 
ixx^a  before  him  »hsll  lie  ptjd,  ami  Ih«  di-i^ision  of  siirli  insp-ctor  >1ml) 
be  Sail  mil]  liitidinj;  on  all  pAttJea.  .Subject  an  aforimajil,  Uio  rr^.itcr 
«1  the  meter  >tkBll  be  ooocliuivc  ETi<loac«  ia  tUo  abiwiivQ  of  frau't  of 
iliD  vtliie  -of  th«  aupply. 

58,  Wtiure  auj  caaiumsr  wlio  ia  Bopplieil  with  iin<irf(]r  by  tha  under- 
t«ker«  lr«ia  «iiy  ilintnlmtiiif;  main  U  provided  nitb  a  ci-rlitlcd  meter 
ir-r  tbs  piltpoH of  aic^rt^iniiiff  tlic  viIuf  uftlio  >ii]>ply,  and  tliP  nnilcr 
talt«r«  enatige  tho  meLhiHl  ot  rhirpud  for  cn^rgjr  mtipliod  by  tham 
from  LUcli  uiain.  tlio  uMilnrlokDru  tliall  pay  to  locli  i^oiiaiinirr  tlia 
rcaioiiable  riiieDWii  tn  ivliic-h  lie  mny  t>o  piu  in  |irnvMin)i  a  iinw  mnUir 
for  llic  purpose  of  iin(K;tUiiiinj(  ilie  Vftlne  of  tlic  niipply  aooordinK  to 
nirh  nnw  roothoJ  of  cb»rij^ng,  an  J  such  rxpnnncs  niajr  bo  rccovcmi  try 
the  caD«uin«r  Itoia  the  uudcrtakara  ■ummatily  ai  a  ctvU  dobL 

69.  Ill  addition  to  any  meter  nhich  may  he  placed  ii|ion  Ox'\  pre- 
miwi  ol  uay  caniumer  to  uooitaia  tha  rJuo  of  thainfiply,  the  uoiUr- 
tekct*  may  rconi  tiittc  to  time  plnM  upon  hit  pramiaM  lurh  meter  or 
other  apparatni  a>  they  may  dwim  for  the  putpoaa  of  aieartaiBiiig  or 
Kguktiiig  nitber  Did  amount  of  anvrgy  luppliM  tn  Bunh  ooiwumn',  or 
th«  niimltrr  of  honrn  dntinz  which  sunh  unpply  !■  girem,  or  tli«  tnnxi- 
miim  amniint  of  iirch  mippiy,  or  any  otbrr  <to«ntit j  or  time  Mnnectwl 
thcrowilfa  :  Proridoil  that  auch  tneloror  app«ralii«  eball  be  of  itomo 
oonatruction  and  ptttoru,  aLd  aball  bo  tii«d  and  connected  with  thi' 
■arric*  Hum  in  noma  inuiiiar  apnKiv»d  by  tUu  Ikmnl  uf  Tca>lv,  >ii-i 
ahall  h*  mpplied  and  mMntain«d  mtiroly  nt  ths  cost  of  the  tindvi-- 
tahnrii,  nml  shall  not,  eioept  \>y  a^rMinfut,  tn>  plaoed  othsrviae  tbtiD 
between  tha  maiaa  of  the  uoiJcrlalian  and  tlie  coDiuroer'a  l«rmiiitla. 

Uah, 

60.  The  nndsrtakert  Hludl  forcbwilli,  tftcr  uumuieticiuK  to  supply 
mergj  under  Ibbonlei,  ««ueo  a  map  t«  bo  made  of  ibe  aroattf  anpply 
ou  u  hurizuutal  nokle  uT  >(  {■rani  Im.  to  SSft.,  and  nball  oaoae  to  l>« 
markAd  thai*«ii  t)i«  line  of  all  th«r  then  existi'ng  maina,  aervlM  Hum, 
and  olli»r  ut)der{;rutind  wurki  au<l  diNtribiitiog  botua.  and  aliall  alM 
oauaa  tu  b«  modi.'  n'ritiuii*  on  tlti>  latne  Iiuri/jiiiUl  H'alc  lU  [hmtia]).  anil 
on  averticail  uaU  ol  at  l^ul  lin.  to  lift.,  nlmniiiK  th»  linu  ami  lnvel 
of  all  their  txiilitiif  uiainj  and  uiidcrKrmind  ivmrkj  r>iliRt  l.haii  wrTicc 
Iinw,  and  ahall  once  in  every  year  catue  ii"th  map  and  aeciiona  to  bo 
duly  c«tT»eto<l  lo  m  to  ahow  lli«  'ben  enittinir  linco  and  toelit. 

Every  map  and  xectiaaao  ma>)o  or  eorrcctod  for  the  undertaken,  or 
a  uopy  tliorcuf,  with  the  iLito  oxprotmil  [herrnn  of  tho  )aat  limn  when 
it  wAi  *o  rurrec^ied,  thall  bn  1c«pt  by  th«  undarLakvr*  at  their  priii^jtiial 
oflice  witbiu  tlif^  una  uf«u|i|ily.  and  a  copy  of  every  uich  map  ami 
■cction  vlinll,  within  od«  njontb  a'tcr  ilia  wme  ia  made  oi  corrected. 
be  served  l>v  tho  undiTtakort  iipvu  ibc  Bmnl  of  Trudo  and  upou  thu 
T<AtmBNta[-(:i>n«ial,  and  («o  loiij;  at  they  are  not  tbn  undertakorit] 
ii|xin  thn  Lncal  authority. 

Every  copy  of  anch  map  ani!  Nctlan  to  aervsd  Qpon  tba  local 
Wthorlty  [or.  i(  they  bucouie  tlm  uiiderukur*.  mails  or  oomwteJ  for 
Ihcm)  ahall  be  kopt  by  tbem  at  tin-it  ollice.  a.iiil  shall  at  all  ri:aiuii< 
•hia  liiueB  bo  opm  lo  tlio  iiis[ieotioii  ol  all  appItcautA,  and  aiiiih 
apidicantji  may  take  oopica  ol  the  aamc  ar  any  port  thi^roof.  The 
looal  Biillionly  may  doKand  axd  take  from  ortir)- luch  applicant  u 
kforaaatd  aueh  Im,  not  oxcecding  la.  (or  e<afh  inapaftian  oFsuoh  map, 
MCtian,  or  cojiy,  and  luob  fiirthur  !ob,  not  ax^ei-'liog  la.  for  eaeli  vopy 
of  the  aamo  or  any  part  tliamif  takon  liy  aiinh  applicant,  aa  Ihay  may 
Irvni  time  to  time  priwrrilic. 

Ifthn  underLakcrB  fail  to  uoniply  with  any  of  thu  r«i|iiirRiiiunbi  oi 
thisiectiou  I'iih  teepoct  to  mapi  and  tcctioiia  thoy  aholl  las  every 
•ueh  AlTaDM  hiv  liabk  to  a  paualty  not  eiceoJing  £1D,  and  to  a  riirthcr 
penalty  doI  rioenlinfc  £S  lor  every  lUy  afUr  the  fit«t  day  during 
which  lUuli  ulfiMiue  coatiuuaa. 

SrKi'iAi.  I'KoviKiojm  iji  CA»it  of  TuAXKruii. 

61.  If  tho  local  authority  Iwooma  lh«  undertaken  lor   the   pnt|K)M« 
onl«r  thv  foUowisj[  proviaiona  iliall  havu  effuct : 
nwuvya  from    time  to   time  neeivud  by  tbo  undertaker*  in 

n^Mtof  tha  uiidertakinj;,  exoept  borrowed  meuty,  ahall  be  applied 
by  thna  m  tollowi  -. 

{l.)  In  [«ym0nt  of  tho  workln|{aad  eatablhihmenCespeniM  and  coat 
of  mainiAuauM  of  ibeundertakinK.  ioclDdLuxa]louBtt,HipeQaM,  p«nal- 
tiea,  and  daiiiBfjui  iucurred  or  payibli;  by  thu  uudertakaix  cuumiLUent 
U|>oli  any  prouB(iitinfo<  by  "'  UKaiiist  llie  unilurtakun,  tJieir  officern.  or 
eerrauti,  in  relation  to  tliD  undu' taking. 

(2.)  In  payment  of  the  iiitcreat  or  dividend  on  any  tnoitg'mvs. 
Mock,  or  abcnritiai  |^nt«d  and  iraned  by  tho  undertak«ra  in  rcHjMWt 
of  tnouey  borrowed  for  elcctrinity  puqioaai. 

(3.)  In  ]irovidiiiy  any  iiutalniunu  or  ainkiug  fund  rai|itireil  tu  be 
proviileil  in  rojivct  of  n.uneya  Iturrownl  lor  l'Iis: trinity  purpnaea. 

(4,]  In  payniunt  nfall  other  th«ir  oxpcn.^iui  of  exnculing  thin  ordei, 
not  btiiuft  ixpcusea  properly  chaiKoaliLo  lu  capiul. 

(&).  In  providioK  a  rcaerve  fund,  if  they  think  lit,  by  aiitliii]{  oaidu 
Mch  tuon<ry  aa  thay  may  fiom  Lima  to  time  tbitik  roaionable,  and 
luvoatinf;  Uiu  aame,  and  the  roanlting  inn>mi'  thneof  in  (>orornm«nt 
•ecuriliew,  iir  in  any  ntlipr  (ecuritioa  in  whirh  truilrcw  are  by  law 
for  iliL' lime  tjp.ii^  nulhotiked  to  inveat,  other  than  stock  or  avcuri- 
tioa  of  th«  uiidtirtuknn.  and  Accumulating  iho  aamo  at  compound 
intcreat  until  the  fund  ao  formed  amounla  le  eDo-tenih  of  tl>« 
wgrcgate  oaiiital  oxix^ndicure  ou  the  undertaking,  which  fttnd 
■hall  bu  ap[ilical>|iii  from  time  to  tima  to  anawor  any  dclicicney 
at  any  time  hai)[ii<nin];  in  the  inoomo  of  tbo  nndenakera  from 
the  uiidBnakinn;.  or  to  meet  any  eitraontinory  claim  or 
daiBMid  «  any  time  aiiaing  againat  tbe  undertakers  in  ro»|icct  nf  the 
nndartikiag,  and  a>i  that  if  iliat  fiind  ia  at  any  liino  toduoud  it  may 
thoTwafler  be  agnin  riutturtd  tu  the  Menribetl  limit  Aud  «u  frum  limo 
to  tima  MM  olteu  mh  auoh  rwdiMtion  nappaitf. 

Tim  iindertak^nt  ahall  canj  the  net  aarplu*  mnaintDg  in  any  year 
and  tho  aiiuuil  pia«eedt  of  the  leMrvL*  fund,  when  amountfog  to  the 
prcacribcd  Umlt,   to  the  credtt  of  tbe  looal  rate  ai  Jeliaed  by  Cho 


prineiiul  Act,  or  at  their  option  ahall  apply  such  auniliu,  or  mme 
jiart  tiianmr,  to  the  impranonent  of  the  lotough  and  poblic  b«iielit  of 
thr  iRhabitanta.  or  in  redaction  of  the  capital  raonars  botDWod  for 
electricity  tHirpoM. 

Proridon  always  that  it  the  rarpltia  in  any  year  exceed  £S  pet 
contum  per  annnm  upon  thn  ikjm«Kat«  capital  exiwnditiir*  un  tha 
nadartaking,  tho  nndartaker*  shall  mak«  nirh  a  rateable  reduction  In 
tho  ohargeToT  the  aujHilj 'ifonnrgy  ah  in  thoir  jiid^inwn  will  reduce 
tbe  Biirpina  to  tha  said  nifliimiiiii  rntc  of  prnlit,  i)iit  thta  pruvlio  ahall 
only  apply  (o  ao  mueh  of  the  UDdvrlaking  a«  sbatl  for  tlie  time  being 
remain  tnthe  huidsof  the  local  aulltority. 

Any  ilellclenfly  of  Income  in  any  year  tihall  be  charged  npen  aad 
paya^c  oat  »f  Ine  local  rate. 

62.  If  the  local  authority  become  the  utidertakBTs  for  the  puqioaea 
of  thia  order  the  Following  proriaien  ahall  have  o(Ee<t: 

Snhjeot  t«  tbe  proviaiona  of  thia  ofdor  *nd  tho  prinHpal  Aet  tha 
UBderlakera  may  from  time  to  tiiiiP  by  a^rMmrnt  purohaae  or  tako 
on  Ic8«s  &ny  landi  Tdt  the  imrpoaM  of  thu  order,  and  rnay  uie  aucb 
landa  aud  any  othri  lands  whioh  may  for  the  time  being  Wonj;  t> 
or  be  veateil  in  or  leurl  by  tliem  and  may  not  bo  detlioatvtr  to 
the  publiu  aa  a  park  or  n-ureation  ground  or  be  appropriated  a* 
a  oewetery  for  tho  purpewe  aforoeald,  and  may  fr«o  time  to  tim* 
diapoae  of  any  lanila  iici|uired  by  tliein  iindM-  the  praviaioni  of 
this  aeotlon  u'hti^h  may  not  for  the  lime  he  Kqiiired  for  thn  nurpooM 
of  this  larder  :  fiovided  clint  the  a-iiomit  of  land  ao  iiaed  by  them 
■hall  not  at  any  om^  lime  exceed  iu  the  whole  &tc  went,  except  with 
tbo  euiiaent  of  tlio  Board  of  Trade. 

6^.  II  the  kioal  authoiiiy  become  tlie  undertalcers  for  the  ptirimaea 
of  tlib  ardor,  tho  pmrlaiout  ol  eecttona  264  and  266  of  tho  Puhliu 
Hmltli  Act.  1875,  eball  be  InooTponttod  with  thia  order,  ami  in  the 
(Miuatmctiaa  of  tlie  paid  ptoviduu  "  this  Act"  ahall  moan  thia  eider 
anil  the  principal  Ae^  and  the  "  local  authority  "  nhall  mean  the  local 
authority  aa  auch  undertaken. 


LEGAL    INTELLIGENCE. 
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ALLEGED    DEFECTIVE    MACHINERY.     ACTION    AGAINST 
ELECTRICAL  ENGINEERS. 

On  Moitday  lut  [ho  cas?  vf  Keoce  i-.  Latimer  Clart:  w«a  lis  fore  bia 
Honour  Judge  l^yley.  at  the  Wtstuiinatcr  County  Court,  and  inrulred 
a  nutation  of  oonsiilDrablo  importance  to  naen  of  laochinuy.  Tlio 
action  wof  brought  by  the  plaiutilf  to  recoTor  damoffee  b^  way  of 
cotii|)wiiRatii>»  for  a  aeriouB  jmury  inflicted  upon  hi*  hand  in  oouao- 
qnenoe,  u  ho  allofiad,  of  the  d^ifMtive  oondition  of  a  drilling  miiahiQo 
b« longing  to  the  defemlaut  company. 

The  pUluilff,  Mr.  CbarlM  Kevoe,  who  conduotad  hia  own  cam,  aaid 
lie  wet  a  teletvaph  &ud  electrical  ioelrument  maker.  On  Jannaiy  lb 
lost  be  wae  emntuyrd  at  the  Min|iaay'a  works  at  R«geiicv»reut, 
WeatmluMer,  when,  for  r  he  purpoee  of  eeinpletuig  a  Job  wbicli  he  waa 
doino,  he  had  to  uae  the  ateam  drilling  iDavhine.  Ho  lioil  u«*d  tlie 
inaoMne  ono«,  and  waa  oleariog  out  the  bate  Kor  the  prtrpote  of  tiling 
it  a  aownd  liuie,  wben,  wiihont  Iho  alighleat  warning,  tlie  drill  ran 
auddonly  down  and  caught  hi"  liaud,  cuttiug  a  pti.>eo  ol  Flcah  coui- 
|>leta!y  otu  aiid  iniiiring  the  siniiwi.  The  injuriei  were  wi  aerioiiit thai 
no  wax  unable  to  ao  any  work  fur  fuurtern  weeks,  and  lie  could  not 
now  earu  uion  than  3d.  per  huuc,  whetevs  his  previous  oen]LU|e  wore 
{id.  an  h"ni.  He  ha<i  to  attend  lli"  W«»tiuiiw(«r  Iloapital  regularly 
loT  ai«  wotka.  and  was  there  atl<ti-k'J  hy  Dr   Taylor. 

CrrHii-examinnl :  He  wi-Il  miJerituud  the  mLvhaiiLamuf  thamachftie, 
and  Minrnlit  badeitliera  broken  spriiiit,  or  wai  witbout  aafiringalto* 
gother.  Ho  was  not  awara  thaL  the  upward  and  <ir>'n-uward  movtninnt 
of  the  oontic  bit  was  rognlatud  by  mmewh.  He  idn-ajs  knew  their  waa 
aomothing  faulty  about  Clie  machine,  but  nurcrcoinpUinnl  to  hin  fore- 
man or  to  aiiyoufl  eiH. 

Hr.  F.  P.  Taylor,  wintor  houae  anrgeon  at  Wwtuiinater  Hoepital, 
doBoribciI  thn  injiirioi  frum  urbirh  he  found  th«  plaintiff  anlTDring, 
and  aaiil  that  a  pt^*  "f  'ln>h.  about  an  inch  aiguaie,  hwl  tionn  Htm- 
pleluly  cut  out.  Thi'  wound  woa  now  hoalcd  up,  bvit  ho  thought  the 
pkiniiiT  wuuld  alwayq  auller  from  a  certain  amonnt  of  siiiTuoH  or 
i^uutrocliou,  aud  that  hia  hand  wotiJil  never  be  ij^ultc  ao  Uiefol  aa  it 
w»»  bcfuru. 

Wm.  DoATtBg,  »a  inatrumant  maker,  uid  be  wee  in  Che  omtiloy  of 
the  def«udaiit'a  &rm  at  tbe  *ame  ttmo  aa  the  nlaintift  Ho  did  not 
tee  the  aixidciit  happou,  but  was  clow  by  al  thi?  timo,  and  wont  to 
Ilia  OAitaiauce.  Tbe  uiaohiiio  in  quMtlou  woe  alwayi  ont  ol  older, 
aud  ihi!  men  never  ueod  it  if  tlwy  could  [loMtbly  get  at  t]iv  oth<n. 
Ho  ouv  complained  about  it,  ai  no  nutieo  would  bate  be"U  taken  tf 
they  had, 

Thomaa  Oklua,  a  loolmaker,  at  that  time  In  datbtidant'a  employ, 
Hid  there  was  uo  licnUt  iu  hin  riiiiid  whatever  that  the  maoblue  wu 
faulty.  In  lib  oiiiiiiuii  the  apring  wai  Itruki'u,  and  thet«  wat  noChJog 
tu  rebiiUtir  thu  moveiiii^iit  of  the  ueulru  bit. 

Friaak  Carp«at«r.  auotlier  workinaii.  ^a^-e  it  ».■>  hu  uptnlou  that 
the  machiuu  Tafl  dute>:livo ;  in  foot,  il  ■»!  iioiuuion  knowl»ilg«  among 
tho  men  that  auch  waa  tho  ooM.  He  did  not  tell  the  forf-mau  about 
il  bu::aa>«  ho  did  not  think  it  lus  duty  Co  tell  the  famman  Ills  work. 

yur  Lhe  defonea,  Mr.  Jmboo  FnllOB  was  oallad  and  aalil  be  was 
foreman  at  the  dcfandanta'  works.  Uu-iu  was  absuhiLely  uo  litith  in  the 
rtatCiRciit  that  tiiR  mochino  wui  laulty  or  defut'tiru.  II  bad  been  uon- 
■tautly  working  fi^r  tha  [>a*t  Svoyean,  and  was  in  Juat  as  i[aado»lf 
dition  DOW  oa  when  it  waja  lint  atortod.  It  waa  a  peifwcly  Mfe 
maeliine  if  lued  with  ordinary  care.  There  ur«re  aorewa  hy  which  Cho 
working  of  tbo  eentr«.bit  wa*  n^ilaied,  and  it  waa  daubtlosa  awing 
to  tbo  plaiutill'a  ii  jjlect  in  not  looking  tu  tho  actewa  that  the  drill 
Caae  down  u(iou  bim.     It  wm  a  aiiuple  machine,  and  the  plaiaiiir  an 
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ft  mwbanio  ahould  have  mi o  that  t1i«  wr^wsvon  siifliowitly  tigbt. 
He(wlUi«aa]  had  noTor  linl  ■  tdiitflu  uouii^liiiil  luaUu  lo  liiui  tMUt  the 
ntftClltne.  er  it  u'lfuld  >!  oiit-u  )i4V«  reoeivei]  al,t0utu>l]. 

Hr.  Jotin  r&riiium«n.  «n  plwtdc:*!  cngitiMr,  fttlftohed  to  Slieor- 
■UH  Sockjar.!,  ^Ai^l  li«  ImJ  )i4<l  itiAny  jMn  expsrieuoc  or«ll  kluds  of 
luuluuas.  He  luJ  mul«  a  iniautc  ouniiaation  uf  tll«  our  ia  4iicatiou 
and  rouii.l  it  to  bs  in  a  {MrfMit  workii)^  cou-lUion,  and  bi  lar  as  ha 
eoulJ  koa  there  was  abioluMly  nothmg  wmog  with  It.  TliMO  w«i:« 
Knvi  aL  thn  liiU'  ut  tliu  mauluQC  by  wliidi  ita  wurktug  wai  r«gu- 
]at*t],  and  had  lUom  aciowa  bvon  iiiaJa  proi)«r  uan  of  ths  auciilent 
muld  not  have  1iapp«Ded.  Wbcthcr  ■  macfaine  wm  faulty  or  nut 
ho  canddnret]  it  •A-or^imf«niikni  thingon  tlio  part  of  the  plaintiff 
to  bare  [lut  Lis  hand  tn  inoh  a  pasittoa  bttnaatlt  it  aa  to  g«t  cangkt  if 
tfc«  drill  camutlDim.  Thft  machine  in  nnoation  wm  an  Amntican 
invanlion,  and  was  v«ry  eztannvoly  us«<l  lor  sniall  ilritling  wnrlc,  Imt 
wax  uot  at  all  a  dangDroos  muliin*  to  work. 

That  being  the  whole  of  the  eTJdenco,  bli  aeBOiu  «ai(l  tltit  aftor 
hurinKtboeildeiice  of  the  deputy  forcmau,  aud  that  of  Mr.  Paniuar- 
■on,  who  wftS  arldently  a  good  autkority  on  llm  aulij^vt,  bt  cuiild 
Miao  to  no  other  ooodiulon  ibu  that  the  mocluiK  um  doI  defectivt, 
but  tliat  the  aotident  wu  )h«  oucw>in«  of  thi'  pUlntiir*  negltgcnoo; 
tActeCate  Jivigtn«nt  would  be  untBrtd  for  llie  lUrdinUiitii. 


NEW  COMPANIES  REGISTERED. 


Devon  uid  Cerawall  Elootrleltr  Sapply  CoapAoy,  Utttlted.— 

ThiiGDitijuiiiyliaaliriciircinnMl  Un  Ikaiiuriiownfrtlabliibintf  iii  tlm  Irail. 
iiiB  Uiwnn  of  Jlrvoii  and  O-iriiwuil  mlUal  aUliijnt  al  irlii'-Ti  i'l('ctTii.'ity 
cfta  be  jeDvrat«il  on  «  larKc  aaii  vcouninical  acalo,  aii>I  tb<:i)r<i  dintri' 
but«d  by  moaai  of  maiiia  and  couducton.  Tha  capital  1%  £100,000  in 
19,900  oidinary  aiid  100  f»iii:id<>r*'  ebaru  ol  £S  na''b.  TE»i  j.r.ifiU  uf 
Mcb  jtAt  art  a|>)>lic*.Mri  lint  Ici  tb*  payment  of  ■  iliviilond  at  thr  rstti 
of  7  per  cimL  |t«r  annDtn  on  tho  anionnt  mu\  tip  ii[inn  ths  or^linary 
elisTV*.  aod  ono-half  of  ilie  nurjilus  prolit«  lelong  tAt  Ibo  holdon  of  the 
otdioary  iharet,  aud  the  othor  Itatf  u>  tlie  lioldera  of  tbe  foui)dc>rs' 
sbana.  The  \mm  ia  uow  auuouuoed  uf  14,900  onlinarr abanu  ami Ibo 
fonsden*  tbane. 

Bl««tne  kad  OonOFRl  tuvoatmoBt  Compiuiy.  UMltod.— TUii 
Couififtiiy  iiaa  be>.>u  fuiiiie'l.  auuuuuoiuf;  u  Laiiiul  ul  £2M,000  In  40,000 
£5  sbar<a,  of  which  100  «rv  fvurdrn'  iliaiTi.  aiiil  the  ivrnniiii^K 
90,900  ordinary  tbarm.  Tha  i>rM«tit  u<iiv  ii  of  £100.000  in  20,000 
ordina^  aharea,  and  £600  la  100  fdiitidnn'  tliircv,  Tho  lounilrrn' 
*1ian>a  have,  It  ti  :tUii^.  Ixwu  iiituenliud  fur,  aud  the  «iibii<fll>i!Ts  aru 
bound,  it  rMiUir»d.  I«  lake  tlio  wUoIn  of  llie  iirwunt  uaiie  of  ontinary 
aUam,  but  no  tirorcrcriiri'  will  he  siven  to  bnldnrnof  tho  fouiidEn" 
nbarea  lu  tbu  nnctiiicQt.  The  nolilcra  nf  tho  ordinary  ib^ro*  will 
rt«vi>u  10  per  cent  out  of  tho  profita  of  each  yc«t,  aud  tho  NUrpUi* 
profile  will  be  diviilcn!  in  rquni  proportion*  between  the  fmmden  aud 
tlia  otdiiiiry  iharT'b:ildeiB.  Tho  Oiiiipany  Ita*  been  famifd  primarily 
for  the  puqiow  nr  furiliiaiing  the  jiminalioa  and  davulDpmeiil  nf 
uodertaklnn  far  olnitrir  ligliring.  LraoHnn,  traniiuiffiioii  uf  power,  aod 
for  oilier  industrial  iiwi  of  electricity. 


CITY    NOTES. 


Waaiera  and  BrftsUUa  Tolograph  Compftajr.— Ths  rtocjpta  for 

the  h'hIc  DHiiivl  hUj-  16th  uiTP  £?..8iif}. 

BTMMiliiuk  SnbmArlne  Telegraph  Conpaay.  — Tho  rcce)|it«  for 

Ihu  wtek  cii'W  May  l&Ui  imoiititmi  to  £3,765. 

WMt  iBdl*  »ad  PMMUaa  ToUgrapli  Coatpwij.— Tbe  cetiuiated 
reoeipU  fir  the  lialf-mofitb  entlod  Hay  l&tb  wore  £i,30B,  agaiunt 
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Uuorge    Seplimne 
ictiillo  Btitll.  23, 


SUv  12. 

iBprAVABMata    In  aleetrlo  nrltobe«. 

Hookor,  4,  S.)Lil)i  4tro*l.  FiD«l)iiry.  Lonilan. 
iB^rovenanU   la.  aleatrtoal  ewltohee. 

SoutKaiupto  11- building,  ijoiiilon. 

An  tnproTwd  ttatterx  oleaieBt.  Jeoobui  Kicolaes  Levaeii, 
MeaiuDent'Obainben,  King  William- itreot,  City,  lOtMupUle 
■pedHoation.J 

May  13- 
l4Uiuwv«ui«&tB  In  bttftUBg  lijr  mkgBetUm  and  eloetrtelty. 
Banklu  KMiuedy,  10.  Imliadroiti,  Kilmarnock. 
InprovenumM  la  appUaaoM  aaed  for  proMotlaB  «r  regw- 
iMUDg  aa  •iMtrtoal  atroalt.     rniik    Hryau,    11,  Bra-'kli-y. 
terrace,  CbUwlck.  Louilun. 

iBpiwva^nata  ta  tb*  method  ef  prodnelag  attematlag 
•leetrto  oniTttBtB.  Mahlou  8.  Cuidy,  4S,  SouUianiptoii. 
Iitilldin^.  London.  lCoiu)>lcU  njiecllicatvon.) 
.  lBpr»WMiMDta  la  tslephonoa.  Willian  Vug^l  and  Uary 
Gilca  Calkin*,  US,  Soiithanijiton-tuildiiiRii,  Loudon.  (Complete 
epectficallon. ) 

Improvemaata  la  vwltehea  for  eleetiie  onrrmu.  Ueni- 
hard  Duki*.  226,  IltKh  Hi>l!>urii,  I^odon.  (Ceil  friedrldi 
Richard  t'>u!»^.  <■■. rmaiiy. ) 

[DiproveBMBla  In  aad  relating  ta  gatraale  tMnertas, 
Ad  Jrv  Milliuii  aui  Piurre  Roiiy,  18,  Bnckingbain-stniel,  Stnud, 
London.     (Coni|>Uto  •iieoLfioatieti.) 


7456. 


7466. 


7672 
7590, 


761B, 


7674 


Apparattu  for  upplylag  alactrlolty  to  prednea  ivmlav 

proasuie  tor  lire  CKtlaotlon  or   like   porposM      Alfrnl  de 

lliLHii'liiirR   and   I.ucien  Anijiucli,    28.    .SuutliaiuiiWa  luiMJngi, 

T»I|r]oU, 

IntproremeaU   la  apparatus  for  totapttoa*  axehaagM. 

Jolm  Edward  Kingabiir)-.  H.  Southaiaploii-biiiidiiigt,  Louden. 
(TliD  Wcblcru  Elwlrio  Coiupauy,  Uiuled  SUtea.)  (CwnpleU 
(pvcificalLoD,} 

Mav  14. 
Inproveaientn  In  elMtrte  lanaBdeMeat  lampc     WlILtan 
(Irimks  S»y(iM,  71,  Norroj-rnnd,  Putney,  -Siirtry. 
Now   or  Improved  safety  detieoa  for  as*  with  ttnaf 
teaaloaal    oloetrte    ettrronta  (or    leneenlng    &r«    rtalu. 
AII<eft  LssterTHylor.  6.  f.nnl-^tnuil,  Uverpool. 
Aa  Improved  bnub  Mr  dyaanoe  aod  notora.      Moritx 
Immiii-h,   52,  Chuur-ery-lano,  l,<)iiJaii. 

Imprev amenta  la  the  mannfaeture  ot  otMtrodee  tor 
•coondary  battarlea.  Wdliatji  Uuyd  Wim,  46,  Licooln't- 
inn-ticlils,  I.iiucloii.  (I"*!)!  StltfWiii.  Sniucilaiid.J 
A  method  er  nlcnaUiBg  ea  eleetrta  UgUtag  otnmUa. 
Walter  Cluuk  Juhiiauii  atid  Haiuuel  &lmund  PhJIlira,  SS^ 
i^oiitli.-itnptoa-buildiiiKe,  I,oiidun. 

Improvementn  In  eleetrM  are  Lunpa.  William  Lhiyd 
Wiu',  4(1.  Liuuitlua-iLiU'lluldii,  London.  (La  Sociuti  Japy 
fr^roj,  iTrauoc.) 

Uav  1$. 

Imprevomoata  ta  ele«tTo>t«lophealo  npparatas,     Braoat 

Frank   Fiiitado,  66  and  66,  Uiiajiccrj  Uoe,  Loadon. 
ImproTcmeata  In  aad  eoaaeoted  with  ammetora  aad  velt- 
meteia.      C*iriii)(tiJU    KiJdcll    tJordwn    Sitiylht    acid     Krin-rt 
I'uyuf,  140,  lUth-e(»t.ol,  Ulwgow. 
■lootrlo  sign.    FVaalc  Snter,  276,  Straud,  London. 
Improvemonte  la  alMoOrlo  an  tampft.    Rc{!:in«ld  Belfield, 
26,  Sonthuiui't^ni  Iitilkiiu^-ii.   I/ciinlu.ii,     [fhilip  Lan go,  United 
States.) 

Mar  16. 
Dapreved  aleotrleal  devte*  for  tus  la  daotal  apevatlsaa. 
.John    Titt    Unyly,    18.     Kulhani-jilaei-,    Paddmgtou,    LondoQ. 
(Chttxlw  V/il1iiiiu  Maiik^r,  I'siit'-J  States.) 
tn  prove  meats  ta  eleetrleal  traasformen.     Jobo    Augua- 
tinii  KiTiiplim,  ^9,  Murlboruu;-)!  tiill,  Luridun. 
Improvemeats  la  elsetrlo  telepBoalo  apparatna    HerbetC 
Luii-Tii^  Toild,  7.  Lin(!uhi*H  inu  licldi,  Lijiiil'>n. 
EloBtrlo  nMtor.     Charlei  Uk'i'uu    Abel.  9S,   Southampton- 
building;!.    London.       (La    S(>ci'>t6    Anonyms     (Jontinontnle, 
t'raiiL'u.) 

ImpreTemeata  la  the  maaBiaetare  «f  glass  shadea  tor 
•leetrlo  lampa  Jamea  AugnitUd  Jobiing.  24,  Soutbainptun- 
Luikllti^.  LuulIuii. 


6d. 


SPECIFICATIONS  PUBLISHED 

18B9L 

6746.  RotoiT  engines.     Ci>t<!"n»iiR.    8-1. 
6667.  Incaodenoent  eleetrto  lamps.    Hichardaui  and  HUl. 
8453.  Bleetrla  oarreale.    Mordey.    fid. 
9166.  Biootrleal  repeater.     W^lln.    8A. 

9571.  Telephonic  oommanloatloa.     Klugtbary  (Welles},     8d. 
9723.  Beoondary  batterlee.    The   Elsotriul  Power  Storafff  Ooin- 
pany.  Liiiut'-'il.  and  Uea.     8d. 

lOlSA.  Kleotrlo  iramcan^  Aa.     Hawortli.     fid. 

121^.  Kleotrlo  enc.onla.     )I«yi  (Clialzv  and  anoUier.)    U, 

15640.  Kleatno  swItelMM.     Thomiaon.     Qii. 

18481.  neotrle  batterUa     Payou.     8d. 

20059.  Elaetrtcal  ■■  ont-onta."    Smylhe  and  Psyno.    4d. 

1691 
3459.  8oeoadat7  batteries.     Currio.     &i. 
5717.  Oalvanla  batUrien.     Wulgvit.     4d. 

4535,  Zlsetrie  elrcnlts.  Lake  iTbo  Thomsou-Hoiutou  lutcmnlimii 

Etc'-'lri'.-  Company),     8d, 

4567.  Dynamo  alootrto  maehlaee.     Aiidcrs^u  and  Qinllettoae.  &d. 


COMPANIES'  STOCK  AND  SHARB  LIST. 


Anslo-American  Dnuh 

-  Pref.     

India  Bubber,  Gntta  Perchs  k  Telegrsiili  Oo, 

UouM-lu-Huuee 

Uetropolitan  Eleetrlt  Sapply   

London  Blectrio  Supply    

Swan  United    

Ctuiupioii  ft  Co..  Pref.  

Katjudial  Te]c))haae    , 


NOTES. 

Brealan. — The  State  tliQa.trs  of  Brealiiu  tIII  shortly  be 
lightod  clflctri'caDy. 

Aoatrta.  —Ziikow,  the  Bubarl>  of  Pnp;ue,  is  to  bo  ligh  ted 
by  electricity  shortly. 

Bnum. — The  town  of  Briion  is  to  have  an  aliematring 
current  eoutral  statioa. 

G«ranl  Lampa. — A  company  lui  been  Formed  in  Paris 

to  miiiiuUctare  Oierard's  incandeKsnt  lampa. 

Loiig-I>iBtanc«  Telophoninff. — From  America  comes 
the  record,  2,46o  miles,  for  long-diiilanca  telephoning. 

Llohterfeld. — The  electric  tram  line  nt  Lichterfeld  is 
to  be  teiigtboiied  mid  e<iai|niod  uijon  the  American  system 
with  OTerhead  wires. 

Profits. — Wc  see  it  stated  that  it  is  underetood  that  the 
American  Thomiion- Houston  Company  is  mukUig  profits  to 
the  extent  of  S.OOO.OOOdols.  net  a  year. 

Eleotrioal  Inaisranoe. — A  Detroit  electric  light  com- 
pany insures  the  lives  o(  its  employi-a  for  jEI.OOO  each,  and 
thus  avoids  suits  (or  damages  in  case  of  nccident«. 

Paris. — Keports  from  Paris  shov  that  the  various  eJec- 
tric  cou)))aiiie8  who  have  obtained  concosaioiiB  for  electric 
lighting  are  pushing  forirard  their  irork  with  groat 
energy. 

Watctung,— The  solicitor  to  the  Paddington  Veatrj 
mentioned  tbut  it  hul  cost  £300  watching  the  preamble  of 
the  Central  London  Kailway  Bill  througb  the  House  of 
Commons. 

Rolloway. — A  company  is  being  formed  for  the  pur|»BO 
of  taking  over  the  liuainesn  and  electric  lighting  Btaltoii  of 
Mr.  W.  Beetle,  nf  Holloway-road,  whose  pramiaes  we  men- 
tioned Rome  little  time  ago. 

Eleotrle  Seeing.— We  seo  that  JixUsoa  is  reported  as 
busy  at  work  on  a  far  seeing  machine,  by  which  a  nan  in 
Bo^D  will  be  oiiahlod  to  aeo  the  face  of  a  friend  in  New 
York  ;  this  he  ho[jes  to  h&ve  ready  for  the  groat  exhibition 
at  Chicago  in  189S. 

Carlsbad. — The  town  of  Carlsbad  will  be  among  those 
lighted  only  by  oloctric  light.  The  Town  Council  have 
amugod  for  a  central  station  with  Messrs.  Uans  and  Co. 
for  B,000  lamps.  The  main  streets  will  be  lishtwi,  titb 
60  arc  lamp,  and  4,000  incandescent  liunp  will  be  tv.  use 
in  private  bouses. 

BIcetrlo  Boats.— The  electric  launches  at  Edinburgh 
seem  U)  be  proving  a  great  aiiccoss.  Only  40ft.  long,  they 
carrj-  40  passengers,  will  go  three  journeys  an  hour,  often 
full  all  journeys,  uiid  arc  earning,  on  an  avcra^jie,  over  XI 
an  hour  each  at  6d.  faros.  They  ruii  at  balf-Epood  at  four 
miles  an  hour,  and  taking  23^  amperes  of  currenL 

Telegraph  Linos  In  India— Anew  telegraph  line 
from  Porebimder  to  Salava  has  been  o|iened.  Postal  tele- 
graph offices  will  shortly  bo  esUbliahcd  at  Kbambalia  and 
Bhauvad.  It  was  contemplated,  says  the  Indian  BH^n':fr, 
to  construct  communication  with  Dwarka,  but  the  project 
was  abandoned  in  consctiuonce  of  opposition  by  the  Baroda 
Durbar. 

Bolt  Slipping-. — If  u  belt  persists  in  slipping  aftei*  the 
machine  is  fairly  under  motion,  and  ia  sufficiently  tight, 
(ben  it  is  evident  that  the  ptilley  is  deficient  in  Crictioiial 
snrfecc,  being  oithet  too  small  in  diameter  or  too  naiTow 
face;  ia  either  case  it  is  far  better  economy  to  change  the 


pulley  than  to  go  on  purchasing  now  belts  every    few 
months. 

Personal.— Mr.  Walter  F.  Jones,  late  ropresoutative  of 
Messrs.  Felten  and  Guilleaumo,  cable  manufacturers,  has 
now  joined  the  staff  of  Messrs.  J.  D,  F.  Andrea-s  and  Co., 
41,  Parliament-street  Mr.  Jones  has  been  previously  with 
this  firm  in  Gla^ow,  and  ia  consequently  acquainted  with 
their  system  of  vonceubric  wiring  for  interiors,  which  they 
have  made  a  speciality. 

laeotrio  Trams.— ^Vbitsuntide  proved  a  great  tnsl 
and  a  great  triumph  for  the  Barking-road  electric  cars. 
All  day  long  the  crowds  rode  backward  and  forward,  some- 
times as  xoAny  as  93  passengers  being  carried.  No  break- 
down or  mishap  occurred,  and  the  electric  cars  handled  the 
traffic  admirably.  We  are  told  that  one  of  the  cars  earned 
X8  in  fares  on  Whit  Monday. 

Tesla  Hotoor  for  BUninff.— The  Tesia  motor  is  to  be 
introduced  in  tJie  coal  mines  of  the  Stats  of  New  York. 
The  manigomont  of  the  Shawmut  ooal  mines  bas  just  made 
•A  contract  with  the  Westinghouse  Electric  Company  for 
seven  of  these  alternate-currant  motors  and  one  30  h.p. 
generator.  The  apparatus  is  to  be  used  in  connection  with 
the  Hercules  mining  machine. 

Central  Bleotrlo  Railway.— Dr.  Hopkinson  is  of 
opinion  it  would  take  2,000  h.p.  to  work  the  10  trains 
proposed  to  be  run  on  the  Central  London  Kailn-ay.  The 
indicated  horso-power  would  bo  10  per  cent,  higher  than 
this,  and  would  require  3S  tons  of  ooal  a  day.  It  was  in- 
tended to  have  an  engine  at  each  end  of  the  train,  one 
pnshing  and  one  pulling,  to  avoid  waste  of  time  changing 
ends. 

Eleotrio  Transmission  of  Power. — The  authorl 
ties  of  Freiburg,  Svitserland,  have  given  permission  fur  an 
electric  power  station  to  bo  opened  in  October,  for  distri- 
bution to  small  fiiirrcunding  industries.  From  (he  w&terfalt 
there  arc  300  b.p.  available,  two-thirds  of  which  will  be  dis- 
tributed for  running  electromotors  of  ^  to  35  h.p.,  and  the 
remainder  will  bo  used  for  electric  lighting.  The  price  for 
motive  power  to  customers  is  200f.  (about  £fi)  per  horso- 
power  per  annum. 

Wire  Catting  Tool. — Electric  wires  about  a  burning 
building  are  dangerous  to  firemen,  both  for  the  reason  that 
they  prevent  free  movement  of  fire  escapes,  and  also  from 
the  fact  that  if  electric  light  currents  happen  to  be  passing 
there  may  be  danger  in  cutting  with  ordinary  axes.  Mr. 
J.  Knibbs,  of  Troy,  New  York,  has  designeda  long-handled 
tool  with  a  strong  insulated  Icver-handle  connected  with 
shear  blades  on  the  end  of  the  rod,  for  cutting  wires  about 
a  burning  building,  and  it  should  be  useful  as  part  of  the 
equipment  of  firemen. 

R«d  Tape, — It  ia  stated  that  the  electric  lights  on  the 
buoys  in  Gedney's  Channel,  New  York  Harbour,  will  be 
extinguislied  shortly  to  satisfy  the  eccentricities  of  American 
"  red  tape,"  The  Lighthouse  Boiml  has  an  appropriation 
for  general  buoyage  service  and  had  a  small  one  for  electric 
lighted  buoys.  This  is  now  exhausted,  and  the  commis- 
sioners are  of  opinion  the  general  fund  may  not  be  legally 
employed  for  the  maintenance  of  electric  lighted  buoys. 
A  similar  cose  is  that  of  an  arc  light  plant  in  Washington 
Navy  Yard.  The  department  has  plenty  of  money  to  pay 
for  the  plant,  but  none  to  my  for  working  ii.  The  plant 
therefore  has  to  remain  idle  till  special  provision  is  made. 

Electrolytic  Production  of  Zlno  and  Tin.-  M. 

Burghardt,  of  Borlin,  bas  patented  a  method  for  the  pre] 
ration  of  sine  and  tin  based  upon  the  eleetrolytic  deoom' 
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sttion  of  alkaline  dncate  or  etannate.  Tho  sulphur,  anbi- 
mooy,  and  arsenic  ar«  eliminaUxI  by  roattiiig,  and  the 
mineral  is  transformed  into  uii  oxido,  diuolviiig  readily  in 
a  batJ)  of  hot  potash.  Tho  two  operations  are  carried  out 
■imiitcaiwously   by    throwing  into    the    alkaline   bath   a 

r<mixture  of  finely  pulverised  roastad  ore  and  carbon.     Tho 

^'mduction  is  accompliahed  and  the  albsiine  salt  ia  formed. 

When  cool  the  eolation  ia  eiibmitted  to  oleclrolysis,  uinc 

iBleetrodes  bein;;  mod  to  obtiLin  zinc  and  tin  or  iron  elce- 

■'trodes  to  obtain  the  tin. 

OaUnlofle. — For  some  time  celluloae  haa  been  iiaed  in 
the  manufacture  of  paper,  but  its  extended  adoption  has 
been  ralarded  by  ile  high  price-  Dr.  Kollner,  director  of 
an  Austrian  cellulose  factory,  has,  according  to  the  Klrkiro- 
itrkmehti  Btha,  aucceeded  in  reducing  th«  coat  by  the 
following  process  :  The  shredded  wool  is  put  into  leud-liiicd 
boilers  with  a  f)  per  cent,  solution  of  common  salt,  which 
is  elecCrolyned  for  throe  and  a  hnlf  hours.  The  nascent 
chlorine  bleaches  the  wool  fibre  to  a  8now-wh)t«  silky 
subsLance.  The  operation  is  conductdd  at  a  t«nipeniturc 
of  136def;.  to  ISSdcg.  C.  Tho  proccsa  is  oxpocted  to  havoan 
ttuportitdt  efiect  oo  the  trade,  as  tho  paper  in&do  from 
wlluloBe  is  of  particularly  fine  texture. 

Ship  Comforts.— The  Fairfield  Shipbuildinjr  and  Engi- 
neering Compntiy  have  launched  from  their  yard  at  Oovan 
a  mail  steamer  of  about  5.000  tons  groAS,  built  tu  tlio  order 
o(  the  Castle  Mail  Packets  Company,  of  which  Messrs. 
Donald  Currio  and  Co.  aro  tho  managing  owners,  Parti- 
cular attention  has  been  given  to  the  accommodation  for 
lenRors.  tho  ventilation,  lighting,  and  sanitary  arrange- 
ments being  of  tho  most  improved  and  mudorn  character. 
Lofty  'tween  decks,  with  commodious  reception  and  tlecp- 
Dg  apartmeriU,  replete  with  every  convenience,  are  pro- 
'  rided.  A  most  complete  installation  of  oloctric  Ugbt  is 
Gtted  throughout  the  ship  Electric  belU  are  also  filled  ; 
rontilation  is  assured  by  neaos  of  a  systera  of  com- 
'^preMed  air  distribution. 

Cnmat  PU. — 

Quoth  tho  waiter, 

"  WTial  is  yours,  air  t" 

Said  the  gueeb, 

'*  I'll  have  a  pic." 

Ileturuod  Ihe  waiter  byand-by  ; 

"OuBtard,  lemon,  aiiple,  pumpkin, 

Peach  or  mince,  sir,  will  yon  try  I " 

Ghust,  facetious : 

"  Give  ma  currant, 

Allirnaiht^  aurtnt  pv." 

Vanished  waiter  hurricdlye; 

Soon  roturnod  ho  with  tho  currant — 

Alternating  currant  pie. 

Fint  a  currant, 

Then  a  By, 

'Neath  the  crust  alternate  lie. 

Perished  waiter 

Hoixiblye.— /ri/t 

TramnrasTB  in  Scotland. — The  jiroposal  to  construct 
Miui!>lfl  tramways  in  Hilltown,  Dundee,  is  now  taking  pmc- 
Jul  khape.  A  local  company  is  being  formed  wilh  the 
view  of  constructing  the  now  line,  or  leasing  it  if  the  Police 
Commissioners  are  at  the  expense  of  construction.  It  is 
propoud  that  there  should  be  a  double  tine  from  the  foot 
of  Hilltown  to  the  burgh  boundary  at  Fairmuir,  a  distance 
of  one  milo,  tho  oatimatcl  cosi  of  tho  undertaking  being 
from  £18,000  to  X30,000.  A  sub-committee  has  been 
ap)>oinbed  to  visit  and  report  on  the  cable  tramways  in 
other  cities  before  furtbor  action  is  taken.  Rlectricat 
•iigiiiottrs  ought  to  takn  sjtecial  (lainB  that  the  members  of 


it  are  made  thoroughly  acquainted  with  the  advantagee  of 
electricul  traction,  and  the  fact  that  in  many  large  bowni  in 
America  large  oonsigrimentB  of  cable  apparattw  aro  thrown 
on  one  aide  unused,  to  make  way  for  tho  improved  method 
of  electric  tmrncars. 

Wolverhampton. — The  electric  light  does  not  progress 
as  fast  as  it  might  in  Wolverhampton,  owing,  it  is  thought, 
to  the  (act  that  the  Corporation  own  the  gas  works,  and 
derive  a  good  income  therefrom,  so  that  they  are  not  in 
such  a  hurry  to  change  old  lamps  for  now  u  other  towns 
who  arc  ridden  by  "  a  monopolising  gas  company."  The 
Wotverha.mpbou  Klootrical  Company,  however,  wish  to 
wake  the  public,  and  have  lately  taken  the  stops  to  do  aucb 
by  exhibiting  an  immense  arc  lump  in  the  Princess-sijiiare. 
This,  of  course,  haa  hugely  delighted  the  aforesaid  public, 
the  gas  Itghte  were  reduced  to  flickering  glimmers,  and 
people  orporimented  on  rwiding  printed  type  at  various 
hundred  yards  away.  The  police,  too,  were  highly  in 
favour  of  the  new  itluniinant,  rightly  considering  that 
fewer  malefactors  will  exert  their  special  talents  in  molesta- 
tions or  undue  display  if  tho  brilliant  rays  of  tlie  Wolver- 
hampton Company's  electric  lights  shine  upon  their  deeds. 
It  is  to  be  hoixxl  their  wishes  will  be  at  once  fulfilled. 

Paddingrton. — Poor  Paddinglon  does  not  yet  seem  to 
be  out  of  the  wood.  Resolutions  almost  without  number 
have  been  submitted  and  variouhLy  carried,  rejected,  and 
disallowod  by  the  Board  of  Trade.  On  WednosMiay  another 
reaolution  was  [laased  a,i  foliowA  :  "  That  pursuant  to  the 
rules  of  the  Board  of  Trade  the  Vestry  (omially  cooswita 
to  tho  application  of  the  Metropolitan  Electric  Supply 
Com))any,  Limited,  under  the  Electric  Lighting  Acts,  for  a 
pro\'isional  order  for  the  supply  of  electricity  in  the  parish, 
subject  to  the  approval  of  tho  Board  of  Trade."  So  far  it 
seems  straigbtiorward,  but  it  so  hap^iens  that  there  arc  two 
provinional  orders — one  preimred  by  tho  com|nny  and  tfae> 
other  by  the  Voelry,  It  is  to  the  latter  the  above  reeolu- 
tion  was  meant  to  refer,  as  mentioned  in  the  statement  to 
bring  it  forward,  but  it  reads — or  may  otjuiiUy  read — the 
other  way.  So  bha  maVter  is  not  yet  settled,  even  whon  tb 
is  wished  to  do  ao.  Cunoualy  enough,  tho  vostry  clerk 
has,  we  bolicvo,  written  a  book  upon  electric  lighting  laws. 

Electricity  RevolaUoniaed. — The  Indian  Engmeer 
prints  in  full  us  rocoivod  an  oxtr>i.ordinar>'  and  amuaing 
communication  requesting  insertion  in  llieir  next  issue. 
This  bails  from  Mr.  T.  Lancolott  Jonea,  inventor,  writing 
from  Ohorpuri,  Poona,  tending  to  show  that  the  only  elec- 
tric machine  worthy  of  tho  consideration  of  futuro  sciontisbs 
has  boon  discovered  by  the  same.  The  following  is  the 
information  supplied  hy  the  "inventor"  himaelf :  "We 
hear  upon  the  most  reliable  authority  that  Mr.  T  Lancolott 
Jones,  electrical  engineer  of  Hydcmbad,  Deccan,  has  in- 
vented  an  '  electric  ovorbalauced  motor  whooland  inductive 
current  generator  and  intensifier,'  which,  there  is  every 
reason  to  believe,  will  ruvolulionisc  electricity  and  4iipply 
a  long-felt  want.  No  animal,  pneumatic  hydraulic,  steam 
orchomically  produced  i)owor  is  required  to  cause  the  wheel 
bo  rotate,  and  therefore  wc  venture  to  say  that  no  cheaper 
method  of  producing  electricity  can  possibly  be  devisod. 
All  power  will,  in  the  futiu'e,  be  obtained  from  electricity." 

Bastlngrs. — At  the  annual  general  meeting  of  the  Hast- 
ings Electric  Light  Company  a  .t  per  cenL  dividend  was 
declared.  Tho  chairman  alluded  to  the  gmiiting  of  their 
provisional  order,  and  ezproasod  his  pleasure  that  the  Town 
Council  had  at  last  thought  it  dosirable  to  have  the  town 
lighted  by  eleclrioity.     He  considered  that  at  piusent  their 


company  stood  aocond  to  none  of  the  provincial  electric 
light  compinies  in  the  country.  Alluding  to  the  resigrna- 
tiari  of  CapUin  Heiiiiith  trom  tho  otTico  of  secretary,  the 
chairman  saiil  that  like  a  true  capUln  ho  ha/i  not  left  the 
ehi|]  nntil  it  wm  in  still  waters,  lie  thought  that  in  Mr. 
Burton  they  would  have  n  most  olficient  secretary.  He 
had  much  pleasure  in  moving  the  adoption  of  the  repoit, 
and  the  payment  of  a  dividend  of  3  per  cent.  Amongst 
tho  many  advorso  criticiBma  which  they  met  with  was  that 
ihoy  had  only  declared  a  diriiiond  on  paper,  hut  on  that 
occasion  that  attack  could  not  be  made,  for  they  now  had 
the  money,  and  the  dividend  would  be  paid  at  once,  Tho 
report  was  adoptod  unanimously. 

Saved  by  tbe  Telegrapb  Wires. — So  many  accounts 
of  death  from  electric  wires  cono  to  us  from  America,  that 
it  ia  quite  rofreshing  to  read  iu  the  N.Y.  f^Uctrit^ai  llni^iv 
how  telegraph  wiree  saved  a  man's  life.  Peter  Murphy 
was  working;  tbe  ether  week  upon  tbe  bridge  of  the  New 
York  and  Hartiord  Kailway  Company  over  the  ConnectJ- 
cut  river,  at  Warehouse  Point,  Conn.,  when  he  stepped  on 
a  loose  plank,  which  tilted  with  him,  and  he  fell  off  tbo 
bridge.  Tbe  distance  to  tho  river  ia  nearly  lOft,  and  the 
river  bed  is  full  of  jagged  rocks.  About  12ft.  below  the 
edge  of  the  bi-idge  are  the  wires  of  the  Western  Union 
TeloKraph  Company.  Upon  these  Murphy  struck.  He 
had  presonce  of  mind  enough  to  stretch  his  armu,  and  the 
wires  eupportod  him.  ?[e  balanced  in  mid-air  until  two  of 
hia  companions  crawled  down  upon  aome  of  the  lower 
limbers  of  tbe  bridge  and  threw  a  rope  out  to  him.  He 
tied  it  about  bis  waist  and  they  hauled  him  in,  and  the 
three  made  their  way  to  the  top  of  the  bridge  in  safety. 
Murphy  did  not  receive  a  scratch. 

The  Ughblng  of  Paria.— At  the  lost  meeting  of  the 
Socifiti  Interuatioiialo  dca  Elcctriciena  M.  Hipi^lyte  Fon- 
taine, the  president,  gave  some  iatcrc«tiog  particulars  with 
regard  to  the  lighting  of  Paris,  and  he  stated  that  while, 
aa  might  be  expected,  the  consumption  of  tallow  (or  candle 
making  bad  fallen  from  1,200  tons  in  18fl5  to  300  tons  last 
year,  the  number  of  candles  other  than  tallow  bad  also  de- 
clined from  220  burnt  per  head  of  the  population  in  ltf55 
to  190  per  head  laat  year.  The  use  of  petroleum  is  rapidly 
aii^iersediiig  that  of  vegetable  oil  for  lighting  purpoRen, 
tbe  cannumptton  of  tbe  former  being  as  fcur  gallons  to  one. 
Tbo  quantity  of  gaa  burnt  has  risen  from  103,000,000  cubic 
metres  in  1^77  and  152,000,000  in  1883  to  189,000,000, 
while  the  applicntioim  of  the  electric  light,  which  did  not 
exceed  22,  of  2.10  h,p,,  in  1887,  had  risen  to  over  DOO,  with 
17,400  b.f).,  !a»t  year,  this  being  exclusive  of  the  electric 
li^'bl  uaed  in  the  exhibition.  It  is  estimated  that  in  two 
years'  time,  when  the  central  stations  are  completed  in 
Paris,  the  total  amount  of  horse-power  will  have  risen  to 
32,000.  Even  now  the  electric  light  ii  distributed  by 
C,80U  arc  lamps  and  1 18,000  incandescent  lamps,  while  if 
giia  auppltofl  ^73  per  cent,  of  the  total  lighting  of  tho  city, 
the  electric  light  shows  already  a  proportion  of  lUd  per 
eent 

Canterbary. — The  Canterbury  Town  Council  held  a 
Bi>Gcial  meeting  last  week  to  diacufia  the  electric  lighting 
projwials  of  the  Brush  EIeuti-ic:tl  Company.  This  proposal 
comprised  10  arc  lamps  of  1,200  c.p.  in  tho  main  street)) 
and  open  ajxicea,  costing  X2C0  per  annum,  displacing  43 
gas  lamps  and  three  !>ugg't  burners,  costing  at  present 
.  JC186,  BO  that  the  cost  of  lighting  would  be  X71  over 
the  present  cost,  but  giving  some  twelve  limes  the  amount 
of  ligbu     The  contract  yiils  to  be  (or  21  years,  but  termi- 


nable by  eitlier  at  sevea  or  H  years.  The  Electric  Light- 
ing Committee  presented  their  report  upon  this  proposal, 
and  thanked  the  company  for  the  advice  and  help 
they  had  given,  but  recommended  that  in  tbe  present 
state  of  things  it  would  be  better  not  to  grant  a 
consent  to  tbe  Bi'uah  Company  obtaining  a  provisional 
order  at  this  time,  but  that  tho  Council  themselvos 
should  at  ODce  apply  for  a  provisional  order  and  then 
treat  with  the  comp&ny  with  a  view  to,  if  possible,  arrang- 
ing satisfactory  terms  by  which  the  company  may  supply 
electricity  for  such  public  lighting  within  tho  area  of  the 
city  as  may,  after  further  consideration  of  tbe  matter,  be 
deemed  exiwdicnt,  and  also  for  tho  purpoac  of  private  light- 
ing. Tbo  reixirt  of  the  comtuittaa  was  adopted,  the  towa 
clerk  explaining  that  the  renolution  did  not  bind  the  Council 
to  have  electricity  from  the  Brush  Comjxuiy.  It  merely 
recommended  that  they  should  try  and  make  terms.  Tho 
Mayor  said  the  company  would  no  doubt  hoar  from  the 
Corporation  on  the  subject 

Height  of  Arc  Lamps,— The  height  of  lighting 
centres  for  public  lighting  is  the  subject  of  aome  calcula- 
tions by  M.  Kopcke  iu  the  Ckil  lii^^iiear,  where  calling  a 
the  lighting  power  of  a  luminous  centre,  placed  at  the 
height  h  above  the  ground,  and  calling  a  the  angle  with 
the  horizon  made  by  the  luminous  nys  tailing  on  a  point  of 
the  ground  situated  at  tho  distance  ^  from  tho  foot  of  tbe 
lamppost,  tho  expression  of  tbo  (jitaiility  of  light  given  at 

this  point: 

asin  a        ak 

and  considered  as  a  function  h  gives  for 


T^.ymax 


0-3849  .1-, 
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Given  two  lamps,  placed  30  metres  from  each  other, 
the  point  loaat  lighted  is  mid  way  between  the 
two,  or  15  metres  from  the  foot  of  a  larappoat, 
and  if  for  this  distance  the  maximum  of  light  were  re- 
quired at  this  point  the  lamps  should  be  placed  at  tho 
hoighlA- 15x0-707  =  106  metres,  34tt  At  tho  height  of 
lOft.  above  ground  they  will  furnish  at  tbe  same  point  about 
half  thin  maximum.  As  tbe  practice  is  often  to  place  them 
at  1 3(t.  to  1  Sft.,  this  matter  is  worth  careful  consideration. 
The  conclusion  drawn  i«,  therefore,  that  it  is  far  more 
a<.)vantageouB  to  place  a  less  number  of  strong  lamps  upon 
comparatively  bi^h  posts  than  to  have  numerous  smaller 
lamps  on  low  lamppostii.  In  practice,  however,  the  mat- 
ter is  not  so  mathematically  simple  as  }L  Kopcke'a 
formula  would  seem  to  show.  An  arc  lamp  dees  not 
act  as  a  mathematical  luminous  centre,  but  distributes  its 
rays  in  a  greater  degree  at  some  angles  than  at  others. 
Strong  lamps  on  high  posts  are  found  to  give  brilliant  rings 
with  sombre  spacos  between,  ami  the  noccuity  for  oquablo 
lighting  in  tbo  public  stroots  in  practice  militates  against 
tho  use  of  few  very  strong  laupi  on  tall  poets. 

An  Electrically  lAghted  BroagluuB. — Cbeadlo, 
near  Stockport^  is  proud  of  the  dLslincti<jii  »f  having  intro- 
duced tho  first  eloctricilly  lighted  brougham  in  tho  North 
of  England.  Mr.  J.  E.  Flatt,  of  Bnintwood,  Cbeadle,  has 
the  whole  of  hi*  reaidence  lighted  by  electric  light,  and 
wiiihing  to  go  a  atcii  farther  decided  to  light  his  brougham 
in  the  saniQ  brilliant  and  cleanly  manner.  He  applied  to 
tho  Manchester  Ediaon-Swan  Company,  who  in  turn  con- 
sulted Mr.  G,  W.  Smith,  coaohbuildar,  of  Stockport,  and 
Mr.  Piatt's  brougham  is  now  fitted  up  electrically,  and  ii 
pronounced  a  great  siioceas.     A  battery  15iu.  long  by  O^in. 


< 


wide  and  Sin.  doep,  fitted  Qp  with  aecumuUtorB  sufficient 
for  an  eight  hours'  supply,  is  &xe<I  inside  the  box  u]X)n 
which  th«  coachman  8it4.  The  broiigbam  has  two  dross 
lamps— one  at  aach  side — aa  usual,  and  the  electric  curronl 
is  connected  with  these  by  moans  of  tlis  ordinary  wire*  mn 
beneath  the  upholstery  inside  the  vehicle.  The  lamps  each 
contain  incandeeceRt  lightt;  of  5  c.p.,  and  thoy  arc 
constrnctod  so  as  if  the  lights  should  fail  to  act  the 
lamps  can  be  taken  out  nnd  candles  fixed  inaido  the  IftTni)8 
in  the  ordinary  way.  In  addition  to  the  outsido  lights 
thore  is  an  incandeacont  light  fixed  in  the  roof  of  the  car- 
riu^u  at  tho  rear,  and  thin  in  oovorcd  by  a  coloured  globe, 
and  tho  effect  produced  is  uni((ue  and  efTecttve.  The  lamps 
at  each  aide  give  an  excellent  light  for  the  coachman,  and 
the  one  inside  effectually  illuminates  the  interior  of  the 
brougham.  The  whole  arrangements  of  fixing  have  been 
very  BUccessfiilly  carried  out  by  ^1r.  Smith,  and  a  satisfac- 
tory feature  of  the  construction  ie  the  fact  that  no  portion 
of  tho  fixture*  are  visible.  Tho  light«  will  be  worked  by 
the  ooaobman  with  oomparativeJy  little  trouble.  The  box, 
in  which  the  battery  it  placed  can  be  locked  up,  and  the 
light*  are  controlled  by  means  of  a  separate  switch  for  each 
light  The  batteiies  are  charged  from  tho  dynamo  used 
for  supplpng  Mr.  Fktl's  houuc. 

Corporation  Contraota — A  gpceial  form  of  contract 
it  worthy  of  notice,  recently  recommended  by  the  alder- 
manio  committee  on  fuel  and  street  Itghta  of  Holyolto, 
Massachasotts,  as  the  best  for  thu  city  to  adopt  for  the 
future  olectrio  lighting  of  tho  city  atreots.  In  regard  to  the 
candle-power  of  the  public  arc  lij^hu  the  contmct  specifies : 
"The  average  light  of  oM  thu  kmjjs  of  each  circuit,  con- 
tldered  by  itself  and  indepeudenb  of  all  the  others,  shall 
eomtantty,  while  in  o|)eration,  equal  that  of  not  leea  than 
800  itandard  eperm  caodles  weighing  one-aixth  of  a  pound 
each,  and  burning,  as  near  as  possible,  at  the  roto  of  130 
grains  of  apormaceti  per  hour.  I'he  measurement  of  the 
electric  light  sh».ll  be  made  by  comparison,  through  the  use 
of  a  Bunsen  photomeeor,  with  a  standard  oil  or  other  lamp 
of  at  least  20  c.p.,  Haoortained  and  determined  by  direct 
comparison  with  standard  candles  of  tho  standard  aforesaid. 
The  meaRuremant  of  the  lighta  ihall  be  made  while  they 
are  in  their  regular  positions  in  the  street,  and  with  the 
gbbes  on,  and  the  mctbod  of  asccrtoiniag  tho  actual  candle- 
power  ahall  be  aa  followa :  The  light  shall  be  measured  in 
a  direction  making  an  angle  of  4&deg.  with  and  below 
the  horiwntal  plane  ol  the  light ;  four  observations  shall  bo 
made,  each  succeeding  observation  to  be  from  tbo  side  of 
the  vertical  axis  of  the  lamp  90de^.  from  that  of  the 
preceding  observation,  and  the  average  of  said  observations 
Rhall  be  ascertained  ;  successive  observations  shall  bo  miwlo 
until  10  such  averages  are  obtainod,  and  the  mean  of  such 
10  averagoc  shall  bo  taken  in  determining  the  candlo- 
|)ower.  The  average  aandle>power  ckf  any  six  lights  on  any 
circuit  shall  bo  taken  to  be  tho  average  powor  of  all  thu 
lights  of  such  circuit,  and  if  on  any  two  nights  of  any  month 
th«  candle-power  shall  bo  found  to  bo  below  that  called  for 
hereby,  tho  average  candle-power  for  the  month  for  that 
circuit."  Should  the  actual  candle-power  be  found  to  be 
IflM  at  any  time  than  that  called  for,  (uymant  is  to  be  nmdo 
only  for  tho  actual  cunil!e-|)ower  as  ascuttuiinod,  thu  amount 
to  be  paid  to  bo  baaed  pm  raUt  upon  the  amount  which 
would  bo  {laid  were  the  candle-power  equal  to  that  c:iMvd 
for.  Another  clause  provides  that  "the  number  of  lam|)K 
on  any  one  circuit  shall  not  exceed  the  tiumbci'  which  the 
dynamo  for  such  circuit  is  rated  to  run,  and  such  dynamo 
■hall  not  be  contLeoteU  to  any  other  circuit,"  a  clause  which 


is  intended,  of  course,  to  prevent  the  running  of  are  light 
dynamos  in  series. 
The     Thnnderatorm    at    Kibbloa worth.  —  The 

curious  phenomena,  such  as  the  stopping  of  the  wire  traction 
roiMJ  nnd  continued  and  varying  Sfmrts  to  men  and  boya, 
which  recently  occurreil  at  the  Kibblesworth  CJolliary,  is 
investigated  by  Mr.  Syilney  F.  Walker  in  the  Ji/uittal  o! 
the  British  Society  of  Mining  Students.  The  cloud,  a  n^ass 
of  vapour,  charged  either  by  evaporation  or  friction  on  the 
air,  haa  become  charged  with  electricity  to  some  millions  ol 
volts  ;  on  imssing  objects  these  become  inductively  charged, 
and  on  oacb  flash  a  re^liMtribution  of  induced  charge  takes 
place  with  ftaahea.  The  stoppage  of  the  cars  Mr.  Walker 
explains  by  electrostatic  attraction  between  differently 
charged  bodies,  ])oesibly  assisted  by  minuto  tne««  of 
magnetism.  Taking  the  working  load  of  the  rope  at  40 
full  tubs  and  40  empty  ones,  and  the  total  rise  as  6dft.,  tho 
average  fnrce  tending  to  move  tho  rojMi  will  consist  of  the 
weight  of  coal  in  tlic  full  tuba  multiplie<l  by  half  the  totu) 
rise,  and  by  the  rtite  of  doing  the  work.  The  weight  oi 
the  coal  would  be  roughly  10,0001b.  This  raised  through 
33ft.  in  la  muiutes  would  equal  about  two  actual  b.p.  Now 
each  tub  baa  four  wheels,  making  330  wheels  in  all,  leaving 
out  of  account  the  ropo  and  its  putleya,  Supposing,  thtro- 
foro,  an  attraction  to  be  set  up  between  oach  individual  tub 
wheel  and  ite  rail,  due  to  the  existence  of  these  electro- 
static charges,  assisted  t)osaibly  by  niinute,  very  minnte, 
traces  of  mdgnetism,  it  k  by  no  moans  an  imjioasible  con- 
tingency that  the  aggregate  holding  force  xhuuld  be  suf- 
Kciont  to  sto]}  the  ropo.  Something  of  the  kind  evidently 
must  have  been  the  cause,  from  the  fact  that  the  rope  moved 
on  immediately  the  induciug  force  was  removed.  Mr. 
Walker,  in  concluding,  ]taye  a  deserved  tribute  to  the  care 
and  exactness  of  the  writer  of  tho  originiil  communication, 
and  expreaHOfl  a  wiah  that  other  cases  should  bo  aa  accurately 
observed  and  recorded  ;  and  he  specially  at kod  as  a  personal 
favour  if  otlirora  having  the  opportunity  would  send  him 
details  of  pocniiiir  phenomena  or  damage  occurring  either 
through  lightning  or  defective  olectnc  appamtus.  Uc  ia 
making  a  collection  both  of  reports  of  occurrences,  and  of 
damaged  piucuF  of  appurutus,  anJ  finds  in  most  caaet 
peculiar  phenomena  which  with  study  can  bo  traced  to  their 
source  in  explanation  of  many  apparently  mystfirfous  phe* 
ttomena  in  connection  with  lightning. 

Barnsley.— At  the  usual  monthly  moctingof  the  Boms- 
Icy  Town  Council  held  lust  woek,  the  mayor  (Alderman 
Wood)  presiding,  the  electric  lighting  question  was  again 
raised.  Tho  minutes  of  tho  Lighting  Committee  reported 
that  tho  gas  company  hud  otTcred  to  supply  gaa  to  the 
town  for  public  lighting  from  June  30  next  on  condition 
that  the  Corporation  should  purchase  tbo  proeent  lamps  for 
X3,000,  or  by  paying  £^00  a  year  for  seven  years,  or 
should  rent  tbem  at  XIRO  [xt  year.  G&a  to  be  suppllod  at 
'la.  lOd.  per  1,000ft.,  roprownting  Sila.  lOd.  per  lamp  per 
annum  on  the  present  lighting,  that  tho  consumption  bo 
ascertained  by  tho  average  motor  system,  and  that  the 
terms  bo  binding  for  three  years  from  July  1.  The  com- 
mittee proposed  that  the  company  be  offered  36s.  lOd.  per 
lump  per  annum  for  3,2.'>0  hours'  supply,  tho  Corporation  to 
|Kiy  XlfiO  a  year  lor  the  UHO  of  lboUm)>s,  to  pmvide  tor  clean- 
ing, etc,  and  the  agreement  to  be  terminable  at  six  tnontha' 
notice,  oraa  an  alternative  that  the  present  agr dement  bo  con- 
tinued, l>ut  that  tho  CoriKH-ation  pay  53b.  6d.  per  lamp  per 
year  instead  of  46a.  fid.  as  now.  Thoy  al»o  recommended 
that  Mr.  A,  Bromley  Holmes,  electrical  engineer,  be 
«p|H)inl4>)  to  udvtsc  the  couiU)itt«c  on  llt«  tciiJuii  for  clou 


trie  lighting.  In  connection  iritb  the  electric  lif;lit  £400 
had  boon  spent  The  engineer's  advico  would  cost  ^50, 
and  ho  would  have  to  bo  ^laid  two  guiiitiats  u  day  wheii  he 
vieiutd  the  town.  The  inrtallfttioa  would  probably  cost 
,£20,000,  the  l«iider»  which  had  been  roceivfld  TOrying  Irom 
£13.000  to  £35,000.  AJdormaii  Muraden  poiiitod  out  that 
in  Rradford  they  had  apent  £30,000,  and  could  only  Btippty 
electricity  at  U  6d.  por  1,000,  to  which  Mr.  Haigh  replied 
the  olMtric  light  was  worth  it.  8d.  u  againstgaa  at  38. 4d.  per 
1,000ft.  Aldemmn  Pigott  pointed  out  thut  cxponiwa  had 
ahroadymore  thau  doubled  what  they  wore  led  toexpect  attho 
begirmin^.  Where  it  would  ultimately  end  he  could  not 
tell.  Alderman  Marsdeii  thought  at  £iO,000.  Alderman 
Pigott  said  the  expenditure  now  opokon  of— £20,000— was 
for  the  inner  area.  When  they  camo  to  light  the  whole 
town  tbey  would  want  one  or  two  more  lighting  atationa.  In 
stuwer  to  a  fiueatioo,  the  town  cJerk  stated  that  the  gas 
roniiwny  wore  not  bound  to  8Upply  the  Corporation  with 
gas.  Aldernuin  Blackburn  hopod  the  gaa  compauy  would 
accept  their  proposals.  A  very  long  diHcussion  followed  as 
to  the  probable  ei:|]enBe  which  would  have  to  he  incurred 
in  providing  the  electric  light  in  the  borough,  and  eventu- 
ally the  minutoB  were  passed,  and  it  is  understood  the 
cciuniittec  will  wait  upon  the  gas  directors  and  lay  their 
new  proposal  before  them. 

Dosign  of  Armiitares. — The  following  abstract  of  a 

]ijiper,  by  A.  Iseiithal,  from  the  Ehdrottdinisehe  ZeitsrJmft, 

apjiears  in  the  Procttdings  of  the  Iniititation  of  Civil   Engi- 

neore  over  tho  initiaU  "fl.  K."  :   In  thia  article  the  author 

hn^  attempted  to  eHtablisfa  general  ruica  for  the  design  of 

armatrntiB  when  tho  current,  C,  terminal  pressure,  V,  and 

speed  iu  revolutions  per  minute,  ft,  are  given.     The  rules 

are  based  [tartly  on  theoretical  coiiKidurationa,  and  puitly 

on  the  present  practice  followed  by  leading  dyuamo  makers, 

aud    have    been  oHtabtisfaed   for  three  distinct  typos  of 

mochinoe,  viz.,  the  disc,  tLe  cylinder,  and  tho  drum.    By 

investigating  the  porformanco  of  IS  disc   machino»,  tho 

author  finds  that  the  average  strength  of  tho  field  is  4,S00 

in  C.O.S.  mcasiirB,  and  that  3'4  metres  (nearly  8tt.)  of 

aimature  conductor  aro  required  for  every  volt  tonniaal 

proHUre.    The  moan  circumforontial  speed  of  armature  is 

assumed  at  '1,000ft.  por  miiuito.     The  roaistance  of  the 

V 
armature  is  0-08  ^,  &nd  the  density  of  current  tn  tho  arma- 

ture  coaduotora  ii  2.500  ampere*  per  square  inch.  Tho 
author  aasumes  that  the  weight  of  coio  iron  in  a  disc  arma- 
ture is  15-7lb.  per  kilowatt  output,  and  that  tho  radial 
depth  of  the  core  ia  2-5  limes  its  thickness.  From  this  he 
Unds  that  tbe  radial  depth  in  inches  can  be  given  as  a 
function  of  sliced  and  output  .xccording  to  the  expression 
000243  s/C  V  re  For  cylinder  armatures  the  author  aeumee 
a  ctrcumfcrenttal  speed  of  2,3G0ft.  per  minute,  and  a  density 
of  S,5C0  amperes  por  square  inch  in  the  armature  conduc- 
tors. Tho  strength  of  fleld  in  machines  for  moderate 
prassure  ia  2,500,  and  in  machines  for  very  low  pressure 
(plating  machinoB)  it  is  1,000.  One  volt  turminuJ  prussiuc 
is  in  these  two  cases  proilucod  with  I'o  and  ITS  feet  of 
armature  conductor  respectively.  The  resistance  of 
armature  in  machines  for  moderate  proesuro  is  given  as 

0-04ft8  _.     The  weight  of  core  iron  is  asstumed  to  amount 

to  23'fdb.  por  kilowatt.  Similar  det«rmi nations  are  made 
for  drum  machines.  The  strength  of  field  is  given  as  4,000 
for  tnodorato  and  1,800  for  low-prewure  macbinea.  Ctroum- 
ferentinl  speed  and  current  donaity  are  a&«umed  to  be  the 
name  as  in  the  cylinder  machines.    The  longlh  of  arinaUu-o 


conductor  to  produce  1  volt  terminal  pressure  is  S'Sft.  and 
G'Sft.  accordingly,  as  the    machine  is  one  of  moderato  or 

tow  voltage,  and  the  armature  resistance  is  0'0287  -  and 

V 

0-004ft  „  respectively.    The  weight  of  iron  in  tbe  arraatiiro 

core  is  STlb  per  kilowatt.    Bules  are  also  Kiron  for  the 
ntimbur  of  layers  of  armature  wire,  depth  of  winding, 
number  of  coils  on  armature,  dimonsiona  of  comroutatnr 
spindle,  and  pulley,  and  output  per  lb.  of  copper  of  .irma 
ture  conductor. 

Flttlnr  up  Laboratorias. — There  is  very  little  que»> 
tioii  that  a  large  amouut  of  technical  instnictlon  in  eloc- 
trica]  and  kindred  sciences  is  now  being  oontemplatoil,  and 
wisely  contemplated,  tbroughont  England.  Con«idorabl« 
sums  of  money  are  being  expondod  for  tho  buildings,  and 
proportionate  sums  are  to  bo  laid  out  upon  properly  fitting 
out  these  scientific  laboratories  with  instniment«  and  a^ipa* 
ratus.  In  tho  Bamo  way  that  those  in  authority  would 
dcprecato  tho  spending  of  largo  amount*  upon  exterior 
decoration  of  the  building  rather  than  on  coove- 
nience,  and  tbe  proper  laying  out  of  rooms,  there 
is  a  question  which  must  be  faced  at  the  outlet  iu  the 
purchase  of  apparatus.  Oftentimes  there  is  a  certain 
specific  sum  granted  which  must  be  spent  in  the  best  way 
possible,  This  money  may  be  spont  in  three  ways — 
in  buying  tho  beet  flnished  and  most  costly  instruments; 
in  buying  tbe  cbea]ter  claaa  of  instniments — mostly  coming 
from  Germany,  highly  finished  in  appearance  but  not  too 
accunito  sciontilically  ;  or  whut  ia  by  far  tho  best  when 
the  exjtonditure  is  limited,  instruments  may  bo  obtained, 
finished  in  the  best  possible  way  with  the  most  scientific 
accuracy  di)«imblu,  iu  those  p;irts  where  it  is  necessary, 
but  where  the  cases,  the  legs,  tho  various  mechanical 
fittings  are,  though  properly  made  and  plainly  finiskod, 
yet  without  that  superfine  polish  and  painstaking  stjiiar- 
ing,  facing  and  lacqnoring  which  sometimes  almost 
double  the  price  of  apparatiui.  We  have  seen  tome 
apparatus  constructed  by  tlat  brilliant  earijcrimenter, 
Mr.  C.  V.  Boys,  F.K.8.,  which  wore  the  acme  of  de- 
sirability from  this  point  of  view.  At  every  part  where 
accuracy  of  movement  was  required,  or  delicacy  and 
freedom  of  revolution  necesKary,  jewelled  points, 
case-hardened  steel  points  and  beautifully  finished 
parts  worked  to  perfection!  but  the  inessential  parts 
wore  left  rough,  or  at  best  squared  up  and  (tainted. 
For  laboratory,  student,  or  testing  work  thaao  were  all 
that  could  bo  desired,  and  in  many  coses  might  be  employed 
where  payment  for  costlier  instniments  has  restricted  tho 
amount  of  apiiaratus  obtainable.  Mr.  NiUett,  of  Mesars. 
Pitkin  and  Kiblott,  Clerkenwell,  the  iugeniou«  inventor  of 
tbe  gas  escape  detector,  which  rocoivedauchencomiums.it  tbe 
Ri.iyal  Society's  meeting,  is  also  a  believer  in  this  class  of 
apjuaratus.  We  have  had  our  attention  drawn  to  reflecting 
galvanometers  in  a  simple  improved  form  in  which  tho  prin> 
ciplc  of  best  essentials  and  plain  nonesMntiala  is  carried 
out :  and  tbe  same  with  tbe  tangent  galvanometer  wound 
for  current  and  potential,  variable  resistances,  an<i  other 
apjioratus  destined  for  laboratory  use.  No  doubt  scientific 
instrument  makers  would  lay  themselves  out  and  supply 
such  instruments  if  there  were  the  demand,  and  when 
scientific  kboratories  are  apringing  up  over  the  country, 
wo  think  tbe  professors,  teacbcr-s,  and  demonstratoi-B  who 
hereafter  may  have  to  carry  on  work  therein  may  thank  us 
for  drawing  attention  U>  a  point  which  possibly 
have  the  direction  at  tbe  outset  may  bo 
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THE  EDINBURGH  EXHIBITION.— IV. 

At  Stand  No.  28,  in  the  Miiebinory  RaJl,  MeHBra.  Csrrick 
fend  Uitchio,  hydraulic  enfjinocra,  I'^dinbiir^h,  (how  what 
can  be  done  in  tho  way  of  upplying  water  noworto  tho  pro- 
duction of  electricity,  botb  for  lijfhttng  and  for  the  trsns- 
miasion  of  powor,  by  means  of  turl>iac«  and  other  water 

RlOtCUI. 

They  show  one  of  their  horizontal  Waverley  tinbiiieE, 
combined  with  &  d^tiamo^  made  by  Elwell-Parker,  of  Wol- 
verhampton. Thia  machine  is  Hpocially  conslructod  for 
lighting  coimtry  mnni-innB,  faetoms,  etc.,  wherever  there  ia 
a  Rtream  of  water  of  moderate  size  in  the  ncinhboiirhood. 
It  ia  suitable  for  charging  accumulators,  in  which  cutio  a 
amall  stream  driving  the  n[i}>aratU£  during  the  day  is  suffi- 
cient to  light  up  a  Iftrge  hou«o  at  night. 

MoBBro.  Carrick  and  Httchie  have  supplied  the  wntor 
power  to  a  number  of  iruitalla lions  in  variniu  parta  of  the 
country.  Varioui  forms  of  the  Waverley  turbine  are 
■howii  for  different  heights  of  fall.  The  great  eiiperiorily 
of  water  aa  a  perfectly  Rteady  driving  power  for  electric 
lighting  Dimcihinery  over  any  other  is  not  to  be  overlooked, 
and  the  fict  tliat  many  of  oiu*  atreama  flow  from  their 
source  to  the  aea  without  being  matle  to  give  up  any  useful 
work  on  their  way  thither  augurs  well  for  a  large  applica- 
tion of  this  hitherto  mucbncglcctcd  puwur. 

In  order  to  show  what  can  bo  done  by  applying  tho 
water  supply  of  a  town  to  produce  jxjwer,  aamalljet  motor 
it  fixed  to  drive  a  dynamo  for  electric  lighting.  The  water 
aft«r  bdng  used  in  the  motor  ia  returned  to  a  large  tarik 
and  used  for  feeding  the  boilers,  and  is  thus  not  I  st.  The 
water  is  taken  from  the  main  pipe  iu  tbo  exhibition,  where 
there  is  apresffurc  of  About  OOlb.  to  the  s<]U2ire  inch.  In 
view  of  an  increased  water  supply  to  Edinburgh,  this 
maehine  i«  a  highly  Lotereiting  one.  There  is  hanlly  any 
purpose  requiring  a  Biaall  motive  powor  from  jn^ii  lo 
I  h.p.  Ut  which  it  may  not  be  applied.  It  has  two  jets, 
both  of  which  can  be  u»ed  when  all  the  power  is  repaired, 
and  only  one  wben  less  than  the  full  power  is  wanted  ;  by 
ihw  mejins  the  water  la  allowed  to  pass  into  the  machine 
with  the  full  pressure  in  the  pipe  due  to  the  bead. 

It  might  be  argued  that  it  would  be  expensive  to  i  un  this 
machine  and  pay  for  the  water,  but  Measrs.  Carrick  and 
Ritchie  propose  that  all  the  water  passing  through  the 
machine  he  sent  into  the  cistern  of  the  house  for  supplying 
the  boilers,  bathrooms,  etc.  There  are  no  parts  where  oil 
would  come  in  contact  with  the  water,  and  it  would  In  no 
inty  be  polluted  to  debar  it  from  being  used  for  drinking 
purposes. 

The  exhibits  of  the  Electric  Construction  Corjjoration 
(68)  comprise  a  great  variety  of  plant  for  all  I'urposes,  in- 
cluding bgbting  (both  on  the  alternating  ana  the  direct 
systems),  all  kinds  of  plant  for  isolattfl  installations  for 
bufinees  places,  private  or  public  buildingi ;  also  plant  [or 
tranamittflion  of  i>ower,  propulsion  of  tramcara,  lifts,  launches, 
etc.     Special  mentian  need  be  made  only  of  the  following : 

A  self-contained  electric  tramcar,  capable  of  seating  40 
paseeogers.  It  is  fitted  with  storage  batteries  and  propnl- 
eion  gear  consisting  of  electric  motors  and  gear  to  couple 
aametoBxIoa;  also  switch  for  starting  and  stopping,  and 
for  regnlatin"  tho  apeed  of  the  car.  Tnie  traracar  is  suit 
able  for  running  nn  any  line  of  suitable  gauge,  without  any 
pneiuinilion  or  attention  to  tho  permanent  way. 

King's  automatic  distribution  gear  regulates  antomatically 
that  tho  batteries  in  every  storage  station  should  be  charged 
in  two  halves,  and  ii^  armngod  to  automatically  change  over 
to  the  Bfioonid  half  when  the  first  half  has  been  fully 
ohaised. 

There  is  shown  a  100-kilowatt  combined  alternating 
dynamo  and  engine,  complete  and  in  working  ortler,  and 
capable  of  doToloping  100  amperes  at  1,000  votu.  It 
lights  the  lamps  fixed  round  the  stand,  and  al«o  those  form- 
ing tho  name  of  tho  corfioration,  by  mcnns  of  1'2  I^arker 
tiuiisformers,  which  transform  the  K.Nf.F.  of  1,000  volts  CD 
that  of  too  volts. 

A  type  of  the  siogle  motor  btjuipmcnt  on  the  "  Spragite 
syBtom  '  is  shown.  The  gear  is  carried  by  the  axle,  and 
the  other  end  is  anpported  by  springs  fi-oin  tho  car  body. 
A  perfectly  stetiiy  suspotiaiou  is  thus  obtained,  and  vibra- 
"^tm  and  jolting  of  the  whoel  base  running  on  the  track 


does  not  affect  the  motor  and  its  gearing.  This  system, 
with  further  accessories,  nuking  it  very  complete  and 
diiitinct  by  itself,  has,  we  understand,  been  very  largely 
adopted  in  all  &'zoe  of  cars,  in  single  and  double  types.  In 
tho  United  States,  and  is  giving  entire  satisfaction. 

Two  continuous-current  dynamos  for  exciting  the  field- 
magnets  of  the  alternator,  foi-  charging  accumuktora,  and 
for  driving  two  motors  on  the  neighbouring  stand  of 
Messrs.  Singer  and  Co.,  as  well  as  various  types  of  secondary 
batteries,  are  shown. 

There  are  also  shown  two  types  of  distribution  switch- 
boards ;  an  automatic  "  make  and  break  "  switch,  for  use 
with  accumulators ;  direct  reading  amiiere-meters  and  volt- 
motors  ;  and  other  accessory  instniments  for  installations 
in  which  accumulators  are  used. 

Aa  mentioned  in  our  last  article,  Messrs.  Woodbouso  and 
RawBon  have  designed  and  carried  out  the  lighting  of  the 
bandstand,  one  of  tho  prettiest  ligfatiog  exhibits  to  tbe 
exhibition.  It  is  lit  in  rather  a  unique  manner.  In  tb« 
centre  of  the  sounding  bnard  is  placed  a  Trotter  diffuser 
with  three  lamps,  and  from  this  there  are  radial  lines  of 
8-c.p.  lamps,  frosted  in  coloured  shades.  Around  tho  edge 
of  the  bandstan.i  are  rowa  of  small  lamps,  while  over  the 
stejie  are  placed  in  cut  glass  Gttings  two  high  candle-power 
lamps.  Outside  tho  stand  on  top  are  eight  incaiidescoat 
lamps  of  100  c.p  hanging  from  brackets  and  uiicluscj  in 
cut  gliuts  fittitig*.  Lower  down  are  eight  spikes,  which  are 
illuminated  at  their  points  by  smaller  Umpf.  Tho  current 
is  supplied  from  a  dynamo  of  fClwolUI'arkor  lypt?,  situntod 
in  the  Dynamo  Court,  by  means  of  a  pair  of  uiidergrouod 
le.id-coverod  m.>ins.  Tbi.i  dynamo  also  supplies  the  stall 
of  Messrs.  Woo<ibouse  and  Hawson  (47),  on  which  are  tbe 
following  exhibits  i 

Scott's  flash  signalling  lantern,  which  is  tbe  invention  of 
Commander  Percy  Scott,  RN.,  and  the  work  iu  connection 
with  which  has  boon  entrusted  to  Me<s»rs.  ^VoodhoIls«  and 
liawson,  has  buen  deaigiiud  with  a  view  to  enable  flash 
signals  to  be  Bent  on  the  Morse  system  with  greater 
rapidity  than  has  heretofore  been  possible,  and  from  a 
point  where  the  prusent  mechanical  arningement  of  shutter 
could  not  well  be  employed. 

The  tamp  ih  em-ruutided  by  n  number  of  vertical 
shutters  pivotted  above  and  below,  and  engaging  by  means 
of  abort  arms  or  toothed  wheels  with  a  central  wheel  The 
motion  of  the  klter  is  produced  by  an  electromagnet 
acting  against  the  force  of  springs;  when  the  magnet  is 
eoergiseo  a  rapid  but  short  movement  of  tbe  wheel  takes 

5 lace,  opening  the  shutter  for  a  longer  or  shorter  period  as 
osired,  and  produces  thereby  longer  or  shorter  flashes  of 
light.  The  action  of  the  springs  carrius  tho  wheel  back  to 
ite  original  position  as  aooti  as  tho  cunont  ia  broken  in  the 
electromagnet.  The  elcctric'4il  circuits  are  arranged  in  a 
special  manner  with  the  view  of  avoiding  lunning  tbe  lamp 
at  full  incandescence  durtJig  such  time  as  the  shutterd  are 
cluscfl,  mini  coriHei|Ucntly  thu  light  h  obscured.  The  magnet 
coils  are,  iherefi^rre,  put  in  cii-ctiit  with  the  lamp,  the  resis- 
tance of  the  former  acting  so  as  to  dull  the  incandescence, 
but  only  to  such  a  point  as  will  allow  the  thick  filament, 
necessary  for  the  100-c.p.  lump  employed,  to  l)e  raised  to  its 
full  tncanduBconce  during  the  period  of  the  shortest  flash 
which  may  be  found  ixwsible  to  use  in  practical  working. 

In  oixler  to  further  reduce  the  strain  put  upon  the  lamp 
by  tho  heat  developed  during  continuous  running  a  special 
switch  ia  employed  in  connection  with  the  above  lantern. 
The  handle  ot  the  switch  i«  hinged  in  such  a  way  that 
under  normal  conditions  a  strong  spring  is  pulled  upon  the 
end  of  it  and  breaks  tbe  main  cuxnit  to  tho  lantern. 

In  order  to  commence  signallitig  it  is  necessary  to 
pull  dowu  the  handle  agaimst  the  force  of  tho  spring.  This 
completes  the  circuit  to  tho  lantern,  and  a  further  depre?- 
sion  similarly  to  the  telegraph  key  operates  the  sbutteci, 
TLio  cOTiUu-U;  are  so  arrangod  that  in  the  act  of  opening 
tho  shutters  the  lamp  and  magnet  circuits  are  momentarily 
in  shunt  to  one  aiiothfli,  and  as  the  E-M.!*'.  absorbed  by  the 
magnet  coils  is  only  eight  volts  the  tiiiiount  of  aporkins 
during  signalling  is  very  small,  lilxtra  contacts  are  attachoa 
to  the  switch  to  enable  a  Morse  instrument  bo  be  ndded, 
wfaeroby  the  signals  nuiy  bo  antomatically  recorded  in  the 
same  way  as  in  telegraphy.  The  action  of  the  lantern  is 
very  satisfactory^  and  one  of  the  original  type  baa  been  in 
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work  for  sBFeml  months  on  board  H.M-S.  "  Northiimber- 
laiid." 

It  ia  hoped  that  hv  tS'Saiia  of  thia  Iftnlcrn  it  may  bo  |)ob- 
sibU  to  ntuin  to  sucd  8}]&ud  in  flaah  ftignalUng  that  the  two 
parties  may  be  able  to  interpret  each  other's  tignnU,  whi<!h 
at  preaoat,  owiiiK  to  the  diQcreot  rut«8  at  wbicli  the  aigimle 
are  seat,  ia  foiiiiii  to  be  very  ditlicidt^ 

Horn'a  electric;  tachumi'lor  ie  designed  for  indicating 
direetljr  Ui«  speed  of  a  rotatory  shaft.  The  action  of  this 
IB  fmmdrd  upou  Ara^u's  discovery  of  thu  currents  sot  up 
ill  a  uoppor  disc  when  rotating  in  a  maj^natic  field.  The 
di^iKieition  of  the  instniuetit  ii  such  that  its  otlibrutiou  is 
not  attected  by  a  variation  in  the  Htrongtb  of  the  perma- 
nent niaf;n«t  employt>d,  while  its  sensitiveness  is  superior 
to  any  lorm  of  cQntri(ii(;al  speed  indicator.  It  is  specially 
useful  or  marine  and  niilvray  purposos,  whero  it  is  subject 
to  Khocka,  which  have  practically  no  effect  upon  it.  Its  aen- 
Ritivcncss  enables  it  to  be  specially  iie«ful  in  detecting 
slipping  belt?,  which  are  a  fertile  source  of  loss  of  povrer  in 
mil  la,  etc. 

The  Harber-Starkey  nutomatic  accumulator  cut-out,  the 
invention  of  J.  W.  S.  Harber-Starkey,  Esq..  is  likely  to  luive 
a  lurge  application  in  all  installations  where  accumulators 
are  employed. 

It  is  devised  to  automatically  ewitcbin  the  charing  circuit 
of  Hccumulators  as  snon  an  the  E.  M.F.  of  the  dynamo  has 
FG'ichiHl  a  predetermined  poiut,and  to  break  the  circuit  again 
33  Booij  kt  the  K.M.K.  has  fallen  to  any  deaired  point.  Its 
action  dojionds  upon  the  movement  of  the  armature  of  an 
electromotor,  which  is  joined  in  shunt  upon  the  terminals 
of  the  dynmno.  The  movement  of  this  armature  can  be 
arraitptd  to  take  placo  at  any  required  E.M,F.,  fii-st  by  the 
movement  of  a  weight  wbicn  «et«  a^fainst  the  elcotruniag- 
nctic  atTactioti,  secondly,  by  the  position  of  the  armature 
with  roapect  to  the  motor  field  when  it.  is  at  rest.  At  the 
end  of  an  arm,  joined  to  the  nrmnUiro  on  the  up^iosite  side 
of  the  woight,  are  two  prongs,  which,  when  the  movement 
of  tliu  armature  takos  place,  dip  into  two  mercury  cups, 
thereh]  cnmpteting  the  circuit  from  the  dynamo  to  the 
flc  umulatoifi.  When  no  current  is  coming  from  the 
dyntimo  the  wcigtib  causes  the^e  prot>gs  to  lie  clear  of  the 
mcrtury  ciijis.  When  the  dynamo  has  reached  a  certain 
E.M.F.  the  attraction  of  the  armature  is  sufficient  to 
counterbalance  the  weight,  and  any  flight  movement  cuusus 
it  to  move  into  a  stronger  tieliL  The  movement, 
therefore,  which  makoe  the  circuit  is  a  quick  one. 
We  will  supiiosG  that  it  is  arranged  to  make  circuit 
as  soon  as  the  K.M.F.  baa  risen  to  1 15  volts.  The 
charging  E.M.F.  for,  say,  52  cells  will  be  considerably 
higher  thiin  this,  ^nd  thu  pull  of  the  armature  will  be  sulti- 
cieiit  to  keep  thu  prongs  depressed  in  the  mercury  agaifist 
the  action  of  a  small  stiring  acting  at  their  end  of  the  arm. 
If  we  suppose  the  E.M.F.  to  drop  to,  say,  106  volts,  the 
spring  has  sullicieitt  force  to  raise  the  pTx>ngs  slightly  ;  the 
armatuie  then  being  ttu'ned  into  a  weaker  Geld  is  enabled 
to  overcome  the  force  of  the  weight,  and  a  quick  movement 
of  the  prongs  out  ol  thu  mercury  is  ensured.  By  properly 
adjusting  the  position  of  the  weight  ami  the  angle  of  the 
armature  with  regard  to  the  magnet  poles  when  the  circuit 
is  bcokoii,  thu  iiiHlrument  can  Ijo  mode  to  act  over  such  a 
range  aa  will  cover  all  necessities*  for  instalktions  where 
accumulators  have  to  be  charged.  The  power  absorbed  by 
the  iiistrnment  is  small,  and  by  a  proi)er  propoition 
of  the  »izc  of  prongs  used  it  can  be  usod  for  any  desired 
currant,  and  in  this  reaj)6ct  apiMjOTS  superior  to  any  eole- 
moidal  foiza  of  instrument  dovisod  to  do  the  same  work. 

The  great  difficulty  hitherto  experienced  in  securing  a 
sulliciently  ijuick  break  appe;ir9  to  have  bouii  successfully 
overcome.  The  instnimeul  has  bcun  put  into  the  hands  of 
Meaars.  Woodhouse  and  Itaweon  United,  Limited,  who  wiE 
no  doubt  secure  for  it  the  popularity  which  it  certainly 
dosurvea. 

Messrs.  Woodbouso  and  Kaw«n  United,  Limit*!,  alio 
show  oevenil  spocimonaof  new  insulating,'  ni,ttcrial  suitable 
for  the  basG»  of  switches  and  other  work  retiuiring  high 
inenlatiiiB  properties  coupled  with  uninflammability.  This 
now  HubiUiticc  can  bo  moulded  acouratel]'  to  any  dosirod 
form,  anil  metal  jtaru  can  be  firmly  embedded  in  it  during 
the  pcucoii  iif  moulding.  Aa  the  main  constituent  employed 
ia  Portland  cement  it  naturally  is  not  of  so  exiransive  a 
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nature  as  any  of  the  substitutes  for  slate.    It  is  waterproof, 
and    Dossesfies    enormously     high    insulating    properties, 
lucluaed  in  this  company's  general  exhibit  are  a   largftj 
variety  of  instrumenlA,  snch  aa  voltmeters,  ammeters,  rhea 
stats,  arc  lamps,  mineis'  poruble  lumps,  wire-tosling  aupa 
ratus,  and  railway  talegiapb  ioatruments,  and  in  edition  ' 
to  which  there  is  a  show  of  belb  of  every  po^ible  size, 
probably  the  must  complete  yet  m^de,  and  one  largo  1>ell 
being  utilised  by  the  exhibition  authorities  for  automiti- 
cally  atrikiog  the  hours  and  tolling  continuoualy  for  sohm^H 
minutes  at  the  hour  of  closing.  ^| 

Naturally  a  large  amonnt  of  8j»ce  is  devoted  to  switches 
and  l:u^out»,  which  lonn  the  princi|Kil  specialiticfl  of  tho^^ 
compiuiy,  and  of  which  they  ckim  to  be  the  largest  mantf^| 
facturers  ia  thn  world.  ^^ 

We  have  alroady  given  a  short  description  and  illustra' 
tions  of  several  of  their  leading  types  in  these  columnn,  but 
would  draw  the  special  attention  of  our  readers  to  the  new 
type  Diamond  switches  for  large  currents,  several  of  which 
arS'  shown  on  the  sl^ind.  Tne  workmanship  and  lini.<«h 
throughout  are  of  first-class  quality,  all  parts  being  care- 
fully made  to  standard  gauges,  und  every  instntment  boins 
thoroughly  tested  before  Isaving  tfaa  works.  Tbe  principal 
types  made  by  the  company  are  the  B.  W.,  which  are  a 
small  single-ligbt  switch  for  use  with  brackets  and  oleo- 
troliers,  the  G.  and  "  Diamond"  nuick  break  switches  for 
single  lumpe  and  groups,  and  the  t .  I.  switches  for  accumu- 
lators, etc.  The  Cunningham  and  Woodhouse  and  Uawsoa^— 
magnetic  cutout  is  also  on  view,  and  we  understand  tlud^H 
tbe  sale  of  this  well-known  instrument  is  oven  hirger  tban^' 
before,  the  many  years  it  baa  been  on  tbe  market  having 
only  added  more  convincing  proof  of  the  excellencs  of  the 
design.  Wa  would  strongly  recommend  oorroaders  to  giro 
more  than  a  piuaiiig  glance  at  the  contents  of  tb«  stall  { 
general. 


LIGHTNING-GUAFDS    FOR   TELEGRAPHIC 
PURPOSES." 

BY  DR.  OUVBU  LOOOB,  r.&S.,  UEUUBU. 

(OoMliniMi/rompoffo  itt.) 

But  while  so  carefully  catit«nipUting  the  pmtoctiou  of  the 
cablo,  why  not  protect  it«  instrumonU  a*  wcU  ?— for  a  syphoa 
recorder  wjj  an  ftrUiicial  cable  aro  no  choap  toys.  It  can  bft 
diini}  [wrfwLly  well.  Put  thorn  all  inside  llitt  aheath  of  tho  oablir 
and  thuy  ire  safe.  Of  coursu  the  sheatli  tif  the  cabl«  miut  bo 
enlarged  to  receive  thoin.  but  that  ia  easy  enough.  Use  a  metaj 
house,  aucl  at  ibo  puiiit  wliera  the  cablo  enters  it  att 
tlioroughl/  its  ibvalliiriu  wires  to  the  houso.  tnaking  a  g 
joint  all  round,  and  the  thing  is  done,  Tho  gable  stauon  is  now 
an  expansion  uf  tbe  Bheathing,  and  everything  inside  it  is  per- 
foctly  safn. 


letad I 

,ta^^ 


It  may  be  objected  that  a  ntat*l  Iinuse  in  hot  cUmatoa  woiil^^l 
bo  a  nuisanee.     Very  likuly  :  tliare  inny  be  sufficient   practical       i 
objeotiona  to  the  plan,  hut  llial  is  (ur  others  bu  judge.      Hnw- 
ever,  oontlnuoua  Mieot  metal  is  unaeoessaiy.     Win  khuzo,  even 
with  moahea  so  largo  as  ia  iu«d  for  poultrr  yards,   may   serve 
sufficiently  well,  il  a  few  stunt  wires  be  added  to  nuike  effectiT 
contact  with  tho  utblo  aheatbiog. 


Fio.  16. 


ITiilesa  practioid  dilHculties  in  so  casing  in  a  cable  statioi)  are* 
greater  cluui  any  I  (arMuc,  I  cannot  titilp  tlitnkiiig  Uuit  it  would 
be  Wdith  while  ;  beouuno  th«ii,  even  during  a  thundenborm,  the 
operators  mi|^ht  aontinuo   signalling  in  undisturlMd  socurity. 


lnst«ad  of  huvin^  tu  suspend  oa«ratians,  disewnneot  tho  instrti- 
inent,  and  sh art-circuit  the  oablo  to  ila  sheatli.  Slaw  trnlls  of 
disturbing  current  might  indeed  render  signalling  difficult  or 
ovtiii  impossible,  but  tnera  would  be  no  danger. 

Relianen  is  oommonly  plAcod  on  tho  short-circnit  of  cable  ant 
ahoath.  If  the  shDrt-circtitt  i«  very  short  indcftd  tho  reliaooe  i 
fnirly  justified,  but  if  it  bo  cffcctod  by  a  li>i>p  nf  any  sise  (Fig, 
li))  tlion  there  is  no  absolute  socurity,  for  a  dash  striking  at 

*  "On    Lightuiii^- Guard:!    for  T«Wn)>lito   I'urpOMs,   and  Ob   ihs? 
E^t«cei<»  of  Cables  frotn  Ligbtoiiij;,  with  Obaarrstions  on  the   KIlMt 
of  CoD(tui3tiii)[  Kuclusurm."     Puner  icod  boToro    ths    Institution    af 
tClrc'riral  Kngineers,  April  a4th,  1890. 


I 


426 


TfiE  ELECTRICAL  ENGINEER,  MAY  30,  181H). 


will  btfuruato,  and  part  of  H  niah  iiitu  the  cnble.  It  inay  be  said 
that  cb»t  will  not  matter,  bBO&u»e  iinot1i«r  part  of  it  nill  he 
travelling  down  the  oattide,  and  tliat  henco  tho  (l.P.  betwMiii 
tho  two  pulaes  (t}i»  int«rnAl  and  th*  «xt«mAl}  wilt  not  be 
■trunod.  But  there  ia  no  gu&ntntoe  thnt  they  will  tmvd  at 
tho  aane  rat«.  Therv  i«,  indood,  ovory  oortainty  thul  thoy 
will  not.  The  oittaido  pulKo.  morfiorer.  will  noon  diuipato 
itaolf  bg  Icakngo  iut*?  vm  water,  leaving  thv  Uitcnial  one  to 
WQck  ite  wav  «ut  thruugli  any  wcoJc  jflncc  it  ntii  liud.  Svmnl 
huuiInKl  vu)(«  i>  i>  vi»ry  inslffiiilicuut  putuiillid  for  auuli  tt  jrulai.-, 
but  it  itiiiut  uuatviiiury  to  uji^ily  Mvuntl  liutidred  v><Ita  U>  n  cnble 
with  <X(iuiiiiiiuty. 

Hut  if  iiisLi^  of  a  inero  loop  we  put  a  thimblo  or  hollow 
uotal  voaael  over  the  end  of  the  cable,  coniiocting  itn  nticathing 
U>  tJiD  waIIb,  aiid  connecting  ita  coro  to  the  interior,  then  ii<> 
Buddoii  fitiliuhoA  can  cnu>r  t.hu  cablv  at  all ;  t^uy  will  kuei»  tu  the 
ouUidu  and  du  no  hnrm  (Fig.  17). 


Pia.  17. 


Fio.  IS. 


Such  a  magnifiod  Chimblo  ia  the  propoi(<d  metallic  or  wira- 
nMted  cable  atatiou  ;  and  it  ia  one  that  haa  the  iLdvaiiCagu  of 
never  iie«ding  to  be  r«iiu>ved  ;  one  which  contitiiin  iiiRlrurnmiu 
and  operaton,  and  protect*  them  all  alike  (mni  dangisiMuadiH- 
turtmneea  (Fig.  18). 

It  m»y  be  uaked  whether  nuch  a  houHo  should  depend  for  il* 
earth  entirely  on  the  cable  ahoathing,  or  whocher  a  local  earth 
ahtiold  bo  provided. 

It  is  not  a  vital  point,  but  a  local  earth  is  to  be  recommended 
In  order  th»t  «ron  the  outer  shonth  of  tlte  cable  shall  not  have 
to  carry  tiaahoa  of  exceptional  vlulenco,  wbloh  might  uniluly 
hoat  it.  Kxtm  earthing  the  house  can  do  no  harm,  and  may 
tJiuB  ooMiionnlly  do  good.  But  do  not  think  of  Bonding  out  to 
Uiy  looal  earth  a  wire  from  tho  earth  terminal  of  the  reoordcr 
or  any  testing  instrument  inside.  The  inside  of  the  tnetnl  home 
ia  their  appropriate  earth,  and  no  othor  must  bo  pormitted. 
A^in  gna.f  ipca,  watorpipoa,  and  oveiything  clso  lemy  ho  per- 
taittod  to  enter  the  houae,  but  only  f>n  tho  strict  condition  that 
tliey  bo  oftcetiv«l^  united  to  it  at  their  point  of  oiitoring—  not 
•t  lome  other  point.  Coniiectiug  them  or  aiiTthiaic  cLbo  t-^  tho 
house  by  n  muixi  wire  is  not  a  bit  of  ^ood.  The  ciiUt,  the  gas- 
pipee,  and  every  <^tlier  oonduotot  wliicli  penotratw  the  walls  »f 
the  houBti  iiiUHt  be  »t  that  place  uiiitod  U>  lliuse  walls.  I  havc 
■inple  oxporimciital  aa  well  as  tlitur^tiukl  Kniunda  for  this 
naeertion.  No  inauUtod  aDiiduct\;r  niuat  bu  ftUuwed  to  prutrude, 
unleaa  it  be  enclosed  in  a  mutAJlic  ahoabh  connected  to  tho  walla, 
with  tha  dialant  end  of  this  sheath  itaelf  dosed.  Such  au  in- 
sulated oanduotor  iSf  of  course,  tho  cure  of  the  oikble  iteelf ;  tho 
oomptetiog  dosed  Bheathini^  being  tlio  distant  cable  station.  If 
that  be  a  mere  woodun  nhanty,  dtaturbnnoee  may  there  enter 
the  cable,  and  not  only  do  it  damaKe,  hut  derange  the  signalling 
power  of  your  instniDienta  at  this  end  also;  all  your  fjiic 
protoctioD  being  no  {p>od  if  not  iimtntcd  at  the  far  end  of  the 
oable. 

Since  no  insulated  conductor  must  on  this  plan  bo  allowed  to 
penetiMto  thu  whIIh,  it  is  manifest  that  no  land  line  can  be  |>ar- 
niiltod  to  untvr  n  i;itl>lB  aintiHin.  Tlie  land  signalling  station 
must  be  a  aeparat4<  chamber.  It  netxl  nut  be  a  distinct  build- 
ing :  it  may  he  under  the  anuia  roof,  but  it  iniial  be  wiru-funced 
otf  from  the  cable  oompartnient,  and  tlie  tiieiaagea  must  ba  put 
through  non-alectrically. 

Whether  such  a  separation  lb  too  inaonveiiient  to  be  oontom- 

rlntod,  I  leave  to  those  with  more  pfHcUoal  knowledge  to  say. 
am  otdy  p<.itntiiig  out  what  ia  neoeasaiy  for  abaolnto  prutoctioii. 
Of  cijurMi  A  roaMiii.vblo  antotint  of  protection  can  hu  iibtsined 
under  loaa  atriiigwit  oonditians,  and  I  am  by  un  maut*  laying 
down  the  law  as  to  what  omght  to  be  d'tiin  in  pmctiuo  ;  all  I  *»y 
ia  that  unleaa  all  this  b  dime  the  protection  wilt  not  be  absolute. 
Fractical  men  aro  far  the  beat  Judgea  of  tineationa  relating  to 
tcmpartsiag  and  mpediency.  For  iiiatance,  windows  and  doors 
aronaeetaar^  in  a  eabla  station,  and  although  th^m&ybe  fenced 
over  with  wire  netting,  it  is  not  to  bo  supposed  that  in  all  oon- 
dttiooa  of  practice  they  will  never  bs  left  open,  or  that  there 
will  never  I>o  a  break  or  a  aerioua  imporfoctioD  in  the  continuity 
of  the  motnlhn  ■hcnthing  to  tho  house;  and  In  face  of  Iho 
}itj'  to  fitah  iK«identa,  it  is  not  to  b4  supposed  that  proper 


Itghtning-gutrda  «ml  be  4iR>aaMd  with.  They  will,  howerer, 
then  beoome  Uie  lutdt«dM  of  security,  and  not,  na  at  proaent, 
the  out'Or  Line  of  dofeaoe. 

It  is  customary,  I  bQUevOi  to  land  the  ends  o(  cables  in  a 
cablu  hut  on  tho  beach,  so  as  to  be  able  to  get  tvaling  inatra- 
iiienta  aa  ddae  n«  possible  to  tho  real  thing,  uiidiaturbod  by 
iiiaiKuilicant  shore  loada.  Therv  is  not  the  BliKht«at  difficulty 
or  dtrnger  introduced  by  l>hi«  ])niotioe,  provided  tlto  hut  ul  an 
cuol-'Muro  iiisidu  it  is  mado  I'f  irun,  and  both  cable  and  sborv 
IcihI  iiro  well  oonnacted  to  itn  witlla  by  tlielr  oatsr  sheathing  aa 
tht-y  outer  it.  Tooting  iualrumeuts  and  all  inside  the  anoUNNiru 
are  then  norfectly  safe,  except  from  disturbanccfl  oonducted  in 
thniugli  the  central  core  of  tho  load,  and  this  oait  only  happen 
Kheii  then-  ia  some  great  defect  at  the  cable  station.  It  is  Utia 
IwmI  fniin  hut  to  station  which  now  ropruaents  the  sable,  and  all 
Lho  caru  dMcribod  as  proper  bo  be  taken  of  the  oable  iiiuat,  of 
ciui-ae.  Ih'  takuii  iif  it. 

The  cable  hut  uoihI  not  bo  iUelf  uf  iron.  If  ib  contains  on 
iron  box,  m  ahowii  In  Pig.  19,  all  requirement*  will  be  aatiaticd, 
and  such  a  plan  may,  i>erlupa,  bo  convenient.    The  lid  can  be 
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rnmo'vod  fur  oocaaioTial  testing  without  appreciable  nsk.  In 
ciuie  a  truce  uf  disturbance  should  by  ahance  get  into  tho  lead, 
a  lightning  awitoh  may,  for  a  final  appeal,  be  included  in  the 
box. 

I  said  above  that  there  wero  oaaoe  wtiou  the  diohutoiuiaad 
pattern  of  Fig.  11  was  aufllcient.  This  is  one  of  them,  'niete 
la  not  thoiligntflst  objection  to  a  single  terminal  here,  oonnectod 
with  Die  instdo  of  tho  box,  because  nothing  violent  ean  aplaah 
np  into  it. 

The  box  may  advftntAgor>ualy  have  somo  rude  looal  earth  'if 
ita  own,  merely  in  ease  ita  hut  should  happen  to  receive  a  direct 
Saahof  lightmng. 

Eayi*rim*tit  If  a.  12. 

To  demonatrato  the  protecting  action  of  cages,  I  put  a  parrot 
cage  over  a  thin-wire  rejecting  galvanometer  standing  on  a 
copper  plate  through  which  a  fcwl- sheathed  cable  iMiHsee.  the 
lead  being  attached  to  the  copper  where  it  paases  through  the 
hole  by  a  number  of  soldered  wires.  If  this  junction  is  defec- 
tive the  exporiment  is  liable  to  fail— i.<.,  the  protection  will 
nnt  l>e  thoruugh.  Tho  ovgo  aliio  should  bo  well  connected  with 
the  copper  plate.  Tho  tcrminala  of  the  galTanomcter  are  oon- 
iieottrd,  ono  to  tlio  inside  uf  tho  cage  at  nny  point  whatever, 
tho  othor  to  the  core  of  tho  cable.  The  dlatant  end  of  tho 
«ibk'  may  bo  viniilarly  IrcalvO,  ur  (vr  aitiiplicity  ita  core  Toay  be 
ditucUy  conncotud  Ur  ita  shoathing,  and  a  ttght-litting  metal 
thiuiblu  or  hut  put  uvor  iL  Bvfuro  doing  this,  however,  I  apply 
s.rtncthiug  rvprcsuntiuK  u  signalling  K.M.I\  to  the  distant  end, 
111  aluiw  the  aenaitivoncaa  of  thu  caged  galranomct«r— f.jf., 
tiiuchiug  thu  core  and  ita  shontli  simultaneously  with  a  pair 
uf  viut  dngora  immodiatdy  drivoa  tho  spot  of  light  off  the 
scnlo. 

All  being  (iromrly  nmuiged,  flaahvenro  sunt  from  ajnrtoany 
piiint  (if  the  cable — to  ita  far  iMid,  or  tit  the  04(0  of  tliR  galvaiu)- 
meti-r,  eco.— aniiic  iithur  point  uf  tliu  cable  ur  cage  beiug  earthed. 
Nut  A  wink  doos  tlie  noedle  almw,  at  any  rata  to  ouraorr 
inspection  :  and  if  a  safety  valvo  be  supplied,  no  mnltor  with 
how  micraacopic  a  auilt  gap,  it  cannot  So  made  to  orerdow. 

But  all  tho  time  uiese  tushes  are  going  on  an  operntur  in  the 
distant  cage  maybe  somling  voltaic  cnrrcnta  along  Uiu  cable  and 
signalling  to  the  seiisitivo  gHlvanuntctvr  inside  the  cage  without 
any  dlsturlnrice  from  the  viuhnit  niiihM  outside. 

It  ia  not  til  bo  auppnaed  that  such  cable  houses  aJTi>rd  any 
pn»t«ction  against  earth  currents,  01  any  other  steady  or  slower 
varying  effwila.  These  will  produce  their  full  offiwt  (juitecare- 
loaa  uf  the  fact  of  metallic  enclosure.  Nothiu;r  hut  a  perfectly 
cunducting  screen  c»n  entirely  pn.itect  against  tht<m,  nnd  tlut  is 
not  a  likely  invention.  Atmospheric  ilialurbances  also,  and 
even  dischiUEBs.  in  so  far  as  they  .ire  alow  ur  leave  subsiding 
elTecta  behind  them,  will  be  felt  by  Ihegalvnnomittor  1  hutUien, 
nithough  Inoonvonieiit  to  a  niader  of  aigiials,  alow  dintiirbancea 
nre  not^  dangnrous.  It  ia  the  violent  ana  auddeii  rushes  IImI  are 
dangomni,  and  theao  aro  wholly  excludes),  occurring  only  in  the 
outer  nictAlttc  ahcath.  To  cxdudo  steady  currents  of  too  groat 
stnin^h  a  almrt  lengtli  of  very  fine  wire  must  bo  included  in 
tho  circoit. 


Ej^teriiiu-iit  No.  13. 

To  empliasiM  the  Tnct  thnt  'he  Kitlvibtiomoter  is  iiob  in  the 
■nullMt  dtgXM  prut«cf<wl  fn>m  NkstiU'  currenta,  oicopt  in  bo  far 
as  Um  nMnxtitncs  <■(  avn:  mii>1  hi>1)lKii  be»rA  n  largo  ratio  tjn  tliu 
mUUnce  i)(  ftlinitt.li  ami  tii({B,  ftctordiii^  t-i  iiiclimoiitflry  1/iwb  .if 
divided  circiiilH,  1  uko  tliu  t^rniiiiala  nf  n  iiiii^lo  Ktnn^fu  <:ull  niiil 
touch  them  to  two  pointo  i.if  the  aut«ir  sIiKHlh  of  tlio  ciiHe  lui 
inch  Kptirt,  like  A  1)  (Fig.  20).  InxUDl.l)-  bin;  «|KJt  o(  li^ht  ii 
flung  tiS  tho  scale.  Am>lyiiij^  tliu  l^nninHln  lu  {niiata  j^in.  M|j»rt 
oiilv,  the  iiuedlo  a  nLiit  utmrigly  iliiiliirbed.  miU.  indcud,  it  ia 
nnly  hy  vary  viircftil  Tculiii^  nbuut  Kiiil  udjuatiiig  within  tho 
hutiilruilth  oritii  inch  r>ii  iJio  sniUQ  lectionaJcirciiukferi-nceufthB 
c«ll  Hliojith  lliat  II  iicutml  poudon  for  tho  suciiii'd  larmimil  can  \m 
fiititiU.  itml  Uiu  gHlvai IOmeter  ceaso  to  U|>  olf  nriy  rnictiixi  of  t.tin 

Diagnnitnaticimy,  tba  atTaagflmunl  i*  ttiia : 


Fio.  90. 

With  the  temiiiiala  at  A  D.  the  gidvaiiuiiiutvr  pUhily  roceivos  a 
llii[iut«  bmnch  current,  unleH  A  B  are  wMucident, 

The  Bimplunt  w»y  to  realiw  the  matter  ia  to  rcco^niinn  Hint 
wh«]i  n  aitrrviit  is  [inmin^  in  th»  slicHth  from  A  to  B  ul  thelnft- 
band  jNirtion  nf  thn  cnblv  \»  At  A  potonU&l,  And  all  the  right,  hand 
portJon  ia  nt  1)  ]H>lontiiil  :  hoiiuu,  uf  c<Jiirm,  th>en>  ia  a  tendency 
to  Irnik  aloufi  any  availnblu  |)nth  botwo«ii  tho  two  poitions ;  and 
the  ooro  is  such  a  path. 

But  Leycleii.jar  fliialioa  oiay  be  aaiit  mil  tiiercly  to  pninta  cIobp 
together  like  A  Mid  B,  but  t«>  pi^iiits  na  far  apart  am  you  plcn,iio, 
like  K  Hud  V,  n.iid  the  gaivAiniiiieter  shall  show  untliing. 

But  n<iw  iiriitt.«i  a  mry  inter«iiting  i|U<.>s(i<>n.  Tlio  protdcti*iii 
thuK  illiuitinl<!(],  ia  it  thdumticnlly  [K'rfect,  or  t>aly  porfoet  on<»ugh 
for  all  ptaL'li(!iil  purpi>«(3i  >  Diiitii  a  motjil  cage  protect  a  giilviiim- 
nieter  *bft()lulely  from  these  suddnn  dlatiirliAncca  ? 

I'lit  it  in  another  way.  EverybiMly  know*  Fnraility'a  cwje,  it 
metal-liued  room,  into  which  he  wont  with  elMtroacopCB,  budsi 
frogs,  vaA  other  inatnimenta,  arntHKud  that  tlio  ttutaide  sboiild 
roc«tv«  violent  HiuIkm,  and  detoctoa  nuthtiiij;  innidc.  Suppose 
ha  had  addnd  to  liin  xtnck  a  gntvanonivtei-,  coauijctui^  ite  ter- 
ntlHAl*  to  two  point*  of  tJi«  W«bll(.  would  he  hare  koI  niiytliing 
tlivti !  It  niitunilly  occun  to  nak,  Why  did  ho  not  try  it  ? 
AVhut  wtiulit  liu  lisvtt  vxjiU'CtL-d  thu  roiutt  to  be  1  Did  Ko  per* 
lutpe  nut  try  it  bvcausu  im  (olt  alnai-ly  sure  of  tho  r«sultt  If 
ao,  the  fo'ehiig  ••{  certainty  hus  pruiiuluro.  WIi«tlti>r  his  gucM 
might  hnnpci)  to  turn  out  ri^'ht  oi*  no,  ho  curtHialy  hnd  not  nil 
the  fnetfl  Wforo  him  on  wluch  to  baac  an  upiuioit. 

Lut  ua  ICO  into  thu  <|ucsti'Oii.  First  of  ull,  Mr.  Chattix^k  nnd 
I  obtjiinud  tho  following  result  n  year  or  two  ago^viz,,  that 
hiulwouiii  two  wirun  wholly  iiinidv  n  wiru  gnuifc  houso  not  a  traco 
of  ainrk  con  hv  obtitinvd,  whntuvt-r  lliuilicn  |Hisa  along  tho  out- 
aidu.  The  only  way  we  gft  a|>Hrks  inniili:  n  inebd  oncloaurc 
Was  by  Allowing  one  of  tht  wirea  t^i  protrudii  n  Ilttlo  through  a. 
hole  in  the  vvnlTa  without  touching  ihe  Hiiloii  of  ttitt  liolu. 


Fio.  21. 

ThuR,  for  instAnco,  Fig.  21givea  no  ipti-rki  luitdo,  but  Tig.  22 
mey  give  aotA&  TOty  Btnall  ones. 
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letting  it  in  a  pl/ice  whtii-e  sparka  would  luittimUy  oc«ir  between 
the  iixial  wiroti,  he  found  it  not  jiowiiblc  to  obt»iii  ftoy 
until  mmny  riha  of  the  mouse  mill  lind  bcvii  ruHiove^l  s<)^  as  to 
leave  »  great  gap  for  the  ponotmtion  of  uk>ctrumagnctic  wwvim, 
or  uiilt^as  he  coated  tlic  kIak)  <^'uIw  purtion  uf  liin  ouclosuru  with 
only  a  lilm  of  ailvyr  wi  thin  na  to  beconio  incipiuntly  tni)i>pan.-nt 
to  such  waves — i.r..  trHnnpareiit  to  light.  All  thin  Miown  clearly 
why  a  cane  pr"t«i:La  t  cable.  No  sporlia  arc  pomiblo  imiide,  and 
tliereforu  it«  insulation  cannot  get  dnmiuod. 

Hut  what  .tliDut  H  galvanometer  or  UiJuKniph  iuatruiucnt) — 
i.r..  whiit  about  the  conduction  teat  1  liisiilnttoauanfa enough, 
but  will  thiC  ai^fiuUling  be  interfurud  with  during  the  continoftnoe 
iif  i>  Mtorml 

Well,  if  we  try  tho  oxjirriuiiml  by  putting  n  galv«tninio1«r 
inside  a  good  cniuluetiiig  vesitel  and  attacbirig  it«  tonniiiala  to 
the  walla,  n  aiimll  jiatuh  of  gauze  being,  of  coume,  provided  for 
the  ray  of  light  to  got  in  and  out,  nothinj;  will  bo  seen  when 
ordinary  fluHtiea  ore  f(iven  to  the  cnge.  tiiid  that  must  certainly 


But  this  hist  is  Imrdly  a  fair  device  :  il  is  wiuivalent  to  tuin- 
iag  a  portion  of  tlie  eiidosure  inside  out ;  tho  prutrudinK  wiro 
■haaM  be  a  part  of  thu  int«rior  surfww,  Iiuiide  a  thorouali  inid 
fair  metel  eiicbmire  Nparka  cnniiot  bit  pit  Iivtwoon  its  walla, 

BMMBUy  UmVt  tried  what  is  practionlty  tho  sunio  osirvriuieni, 
his  objoot  liuiiu[  to  demonstrste  that  rapidly  vniying  currents 
tnivorsu  only  the  outsido  of  a  oinductorfPAit,  Maij,,  AuKuat, 
1889).    tlo  iH.k  II  •..rt  of  ni'iuso  niiJl  -t  »iru*  (Fin.  23^  nnJ,  in- 


gio.  Si. 

have  btoa  tho  rusolt  of  th«  experiment  if  it  hml  hoea  tried  in 
Fajaday's  time  with  the  galvanowoters  of  that  day. 

But  a  gulvaiiouieter  Li  in  this  arrangomont  au  severely  hanui- 
onppcd  by  short-circuiting  that  it  is  porluipa  unfair  :  so  modify 
it  by  udiiiji  an  ulougntod  form  of  oncfosure  and  attaching  a  b.w. 
rcm»Uiicti  gaIvanomot4;r  U-  pAnt*  of  it  a  good  distaiic-n  aiwrt. 
TliL'  iiielAllic  ahcnthing  of  a  cable  ia  such  an  elongated  enclo- 
sure ;  hunce  modify  tho  ajmple  cage  eiperiment  tliui : 

Erprrimnil  So,  14, 

bistcad  of  the  thia-wiro  gfclranoineter,  which  we  find  easy  to 
proteot,  oiicuge  a  thick-wire  gnlvanomot«r,  and  join  it  up  to  tha 
fo/id-cuvorwl  c»blo  aa  alrcftdy  described,  with  uood  oonnectiun 
bctwneii  cage  and  sheuth.  Sheathe  aUo  the  distAMt  end,  and 
eoniioct  up  aa  in  Fig.  20.  Now  "end  flashes  to  K  or  to  F,  or 
Ui  both ;  or  spark  U>  E,  and  lot  F  be  earthed,  or  ner.  wrtA. 
The  gidvanomcter  %\\*»  a  slight  kick  at  every  llaah.  lU 
safety  valve  ohowa  Uuthiug,  but  a  feeble  pulso  does  paaa  round 
its  wire. 

Whou  I  fiiBt  got  thia  effect,  tho  ca^fc  employed  was  ft  comin.m 
(wirrot  c;4te  ;  but,  aincc  its  wire  junctiotis  could  not  ho  d.i]w«iled 
'Id.  T  had  one  nvide  of  fiiio  copper  gaune,  ooldercil  to  a  disc  of 
cnpiwr  at  top  and  tci  a  tiat  ring  at  boU-jin,  suilJiblo  for  ohimpina 
down  to  a  copper  jilate.  The  »nin«  disturUiice  bwiig  still  found 
when  it  wan  used,  a  solid  shootcupiwr  wrttortighl  hat  was  next 
made  and  aoldored  down  Ui  tho  ijlato.  the  g»uxe  eifl;o  being 
placed  over  it  aa  a  iiupplcnnMitjU  and  outer  ooveruig,  Still  tho 
roaidual  affect  remainwl,  apparently  unaltered  m  strongth. 

The  protection  of  i»  galv«iioaiotor  from  these  «uditon  ducliarftea 
ia  therefore  not  iheorotically  comwlctu.  No  amount  of  covering 
in  can  sbsolutoly  eliminate  all  dititurbanco.  No  matter  how 
Buddon  a  pulse  may  be.  so  long  aa  fchero  is  an  intuural  paawM 
of  electricity  in  one  direction  ubing  a  oonduul-*,  the  «*'^*™ 
iwrtions  "f  lliat  conductor  will  convey  nonto  inioo  of  it.  Tho 
iiiUignd  imaaage  of  electricity  along  tlic  awal  wire  w,  m  fact, 
tluil  delerniined  simply  by  ita  reUtivo  conduobvity  iw  wiinpared 
with  ita  surrounding  sheath.  irrcBpeolivo  of  more  ooraplicated 
oonaidoratioDS.  But  whereas  in  the  outermost  hiyer  of  the 
ahottth  thero  aro  violent  anrjfinga,  the  currentatreugth  beiug 
very  great  and  alternating,  imlhing  of  the  sort  occurs  in  tho 
central  portiona  ;  the  violence  is  all  .lairn*il  out,  and  thex* 
roinains  nothing  there  but  a  .juiel  and  aliigijish  flow.  Tho  rush 
in  tho  outer  hiyer  of  n  cmduotor  iiidiici-s  currents  iii  the  layer 
nest  below,  these  again  in  the  Uyer  below  that,  and  b<i  on  ;  a 
mtt  of  diffusion  of  currenla  occurring  towards  the  asiB,  like  tha 
diffuaion  of  hiat  in  a  body  to  whoM  auriaoe  heat,  or  an  alterna- 
tion cf  boat  and  cold,  has  been  suddenly  appliwl.  Such  difTusioti 
ia  accompanied  by  a  flatli'iiiiig  out  of  the  waves,  a  decay  of  idl 
their  auAlennea,  so  that  tlio  aiial  disturbance  ia  a  mere  i)c»c8- 
ful  flow,  analogous  to  that  given  by  a  voltajc  cell,  not  harinif  a 
trnog  -f  jump  loft  in  it.  The  very  amallest  breacli  of  coiituiuity 
Btoijs  it  altogether  ;  it  ia  imposaiblu  to  get  a  apark  iu  the  anal 
wire  ;  but  if  this  wire  be  a  ooiiipletod  oooductor  it  takes  its 
abaro  of  integral  current  along  with  tlie  rest.  Not  smiub 
taneoualy,  liowovor  ;  this  difftuion  iiiwarda  ooeuiiies  time,  but 
the  doUy  hna  no  p-irticular  eftoot  to  call  for  notice  here- 

Auother  way  ..f  potting  tlie  mutter  t»  to  use  the  iiiBchanical 
anjcmie  of  alipping  whoulworka»popr<«eutjitiveof  aconductor. 
Then,  if  tbo  outur  layer  'A  whoela  be  spun  to  and  fio  violently, 
luul  loft  »ith  a  ccrtjuii  i-uaiduul  spin  to  wpTWWlt  the  impact  of 
eloutrifningni-lic  wavoafroni  the  dielectrw  uo  the  metal,  that 
reaidual  spin  will  ptmotratc  to  all  parts  of  the  geared  meohanisni 
except  whorw  there  is  abwlutely  perfftct  alip— i.e.,  aawpt  lU'' 
space  bounded  by  a  peifoot  conductor. 

{To  bf  t^ndtMivi,) 
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ELECTRIC  TRACTION. 
We  are  glad  to  see  that  a  decided  attempt  has 
been  made  to  iDtroduce,  wilh  greater  energy,  all 
forms  of  electric  traction.  A  company  has  been 
formed  with  a  capital  of  t:350,000  to  purchaee  the 
works  of  MoBErs.  Immis<;h  aud  Co.  and  the  Electric 
Traction  Company,  for  which  £242,000  has  to  be 
paid  in  cash  or  ordinal  y  shareii  at  the  discretion  of 
the  directors.  Tbe  board  is  an  extremely  strong  one, 
coiaisting  as  it  does  of  Lord  Bury.  Lord  Egerton  of 
Tatton.  Mr.  James  Pender.  J.P.,  Mr.  Thomas  Fuller 
(director  of  the  Tramways  Unioa  Company),  Mr. 
J.  Paxman  (of  Davey,  Paxman,  and  Co.),  and  tdx. 
R.  Macpherson. 

The  prospectus  is  to  be  iasued  to-morrow.    The 
capital  is  divided  into  10,000  7  per  cent,  ctunnlativo 
prcfcrcuoe  shares  of  .£10  each,  and  25,000  ordinary 
BharcB  of  XID  each.    The  whole  of  tbe  preference 
cupital  wilt  be  devoted  to  working  capital  for  the 
developmont  of  the  business,  and   the  sbures  axe 
entitled  to  a  cumulative  preferential  dividend  of  7 
per  cent.,  and  to  a  contingent  rateahli!  division  of 
profits  with   the  ordinary  aharoa  after  payment  to 
the  latter  of  a  non-cumulative  dividend  of  10  per 
cent.,  and  they  are  also  entitled  to  priority  in  re- 
payment of  capital.    These,  therefore,  are  Bpecjally 
sdfe-guarded,      making    them      almost     equal     to 
debentures.     The   company    acquire    the   works    of 
Messre.  Immisch  and  Co.,  together  with  the  fleet  of 
electric  launches,  which  is  already  developing  into  an 
exceedingly  good  paying  branch  of  electric  traction, 
and    promises  to  develop  far  faster  than   at   first 
thought  of,  and  they  also  acquire  the  bumucst^  and 
goodwill  of  the  Electric  Traction  Company  with  the 
Barking-road   plant.     No  doubt    the    price    seems 
large;  it  must  be  remembered,  however,  that  these 
companies  have  done  an  immense  amount  of  work, 
which  iiuw  enables  electric  traction  lo  be  regarded 
as  a  mecb&Dical  and  commercial  success;  that  it  is 
for  them  to  reap  tbe  benefit ;  and  that  this  can  be 
done  in   England  at   the  present  time,  as  has  been 
pointed  out,  only  through    the  action  of  a    strong 
company.    It  will  be  noticed  that  the  payment  will 
bo  made  in  cash  or  shares  at  the  option  of  the  three 
directors,   hitherto  unconnected,   Lord  Egerton   of 
Tatton,  Mr.  Paxman,  and  Mr.  Thos.  Fuller. 

The  scope  before  the  company  is  euormoas,  and 
under  good  management  there  shou3d  be  no  difficulty 
in  obtaining  an  enormous  business.  There  is  no 
doubt  that  Messrs.  Immigch  and  Co.  have  paid  parti- 
cular attention  to  everything  that  concerns  motor 
work,  and  have  done  more  than  any  other  firm  to 
bring  the  subject  prominently  before  the  purchaeing 
community.  They  have  been  eminently  successfol 
in  their  colliery  work,  and,  in  fact,  generally  their 
motor  work,  and  we  trust  that  the  new  company 
will  reap  the  benefit,  tbe  foundation  of  which  has 
been  so  admirably  laid.     When  we  couaidez  the 


enormous  aoiioant  of  work  which  has  been  done  in 
Americft,  and  the  comparatively  little  that  has  beeo 
doue  in  England  and  her  colonics,  we  see  the  ecopc 
for  such  H  company  as  this,  and  It  may  be  taken  for 
granted  that  the  board  of  directors  we  have  named 
would  not  lend  themselves  to  any  business  which  did 
not  Bhow  an  osceedingiy  good  prosjwct  of  a  great 
success. 


A  SUGGESTION. 

Most  people  who  preach  a  sermon  have  a  text, 
which  forms  the  basis  of  their  discourfie.  The  text 
we  desire  to  discass  is  that  hundreds  of  eager  minds 
and  deft  fingers  are  working  in  directions  that  either 
have  been  fully  explored  before,  or  that  lead  to  no 
goal.  h%&t  year  the  Inelitution  of  Electrical  Engi- 
neers paid  a  visit  to  the  Paris  Exhibition,  and  the 
opportunity  was  taken  to  read  and  discnsfi  papers. 
Tliis  year  we  have  the  Edinburgh  Exhibition,  an 
exhibition  held  in  the  most  picturesquely  situated 
town  known  to  the  world,  an  exhibition  safficiently 
electrical  to  warrant  the  warnu'st  support  of  the 
Institution.  It  is  understood  that  the  members  of 
the  Institution  will  pay  their  official  visit  in  the 
month  of  July,  when  a  raoHl  cordial  welcome  will 
undoubtedly  be  given  to  all  who  can  attend.  Our 
suggestion  amounts  to  this,  that  some  gentleman 
should  be  invited  by  the  exhibition  authorities  to 
provide  an  exhaustive  paper,  indicating  the  salient 
electrical  problems  that  are  awaiting  solution  in 
practical  telegraphy,  telephony,  lighting,  and  trans- 
mission of  power.  Given  a  monograph  npon  the 
faults  of  the  telegraph,  and  no  doubt  ere  long  these 
faults  will  be  remedied,  and  ho  with  thd  other 
practical  branches  mentioned.  The  telegraph  autho- 
rities probably  get  every  week  a  number  of  inventors 
bringing  inventions  that  have  been  tried  and  rejected 
a  hundred  linits  before.  The  men  who  have  spent 
time  and  money  in  perfecting  some  detail  can 
hardly  be  got  to  believe  that  the  work  has  been 
done  before,  and  many  of  them  think  if  they  do 
not  say,  while  many  of  them  say  as  well  as  think, 
that  the  authorities  have  no  desire  to  obtain  im- 
provements. The  contrary  is  the  fact,  real  improve- 
ments are  eagerly  welcomed.  The  greater  part  of 
the  work  thus  uselessly  done  is  doni;  thruugh  sheer 
ignorance.  Few  people  outside  those  engaged  in  the 
everyday  work  of  telegraphic  mainte  nance  know  when 
improvements  are  needed,  and  th«  Kame  holds  good 
with  tiilcphouy.  lighting,  and  traction.  Scores,  nay. 
hundreds  of  patents  arc  taken  out  which  are  utterly 
valueless,  because  the  patentee  is  really  about  ton 
years  behind  actual  workshop  practice,  and  what  he 

E thinks  is  new  is  really  old.  It  ill  hucoinos  us  to 
ooniplain,  yet  hardly  a  week  passes  but  electrical  in- 
ventors desire  aid  in  exploiting  their  inventions,  and, 
when  examined,  are  found  never  to  regularly  read 
the  teclioicaj   papers,  know  absolutely  nothing  of 


similtu"  work  that  has  been  described  and  discussed 
over  and  over  again.  Thoy  insist  that  their  inven- 
tion is  worth  millions — every  electrical  invention  is, 
according  to  the  views  of  inventors — and  will  revolu- 
tionise the  affairs  of  the  world.  The  results  obtained 
in  fairy  tales  are  less  marvellous  than  those  to  bo 
obtained  by  the  introduction  of  this  invention,  the 
only  thing  wanting  is  money  to  bring  it  before  the 
purchasing  world.  To  tell  these  inventors  the  truth, 
means  to  make  oneself  disagreeable.  If  you  will 
advance  a  few  hundreds,  you  can  get  the  promise 
of  as  many  thousands  so  soon  as  the  invention 
succeeds.  Perhaps,  some  papers,  such  as  we 
have  suggested,  would  do  good.  Telephony,  for 
example,  moves  slowly.  It  is  nob  perfect.  What 
are  its  imperfections?  It  is  easy  to  talk  about 
succeBses,  to  congratulate  the  successful  inventor, 
but  to  the  would-be  inventor  a  success  means  so 
much  work  done,  and  so  much  less  room  for  his 
labours.  Let  us  have  a  congress  devoted  to  failures 
and  to  breakdowns.  Let  us  have  all  the  darning 
facts  brought  out,  and  the  more  clearly  they  are 
brought  out  the  better  it  will  be  for  future  progress. 
The  pretending  that  any  of  these  branches  of  in- 
dustrial art  is  more  perfect  than  it  really  is  tends  to 
damage  and  not  to  support.  It  may  be  asked  why 
we  do  not  make  more  capital  out  of  failures  if  wo 
think  a  knowledge  of  them  so  important.  The 
answer  is  not  far  to  seek.  The  province  of  every 
technical  journal  is  to  provide  for  those  who  examine 
its  columns,  and  not  to  waste  its  powers  upon  those 
who,  in  their  own  cetimotion,  know  all  and  a  good 
deal  more  than  it  can  tell  them,  and  therefore  never 
venture  to  read,  mark,  or  digest  anything  written 
therein.  Further,  it  is  a  delicate  matter  to  criticise 
failures,  and  what  might  be  generalised  in  a  congress 
paper  would  probably  bo  individualised  in  a  technical 
journal.  The  one  would  deal  with  a  number  of 
failures,  the  other  would  treat  them  as  they  arose 
from  week  to  week.  The  latter  would  probably  do 
more  harm  than  good.  One  failure  does  not  prove 
a  case,  but  if  a  number  of  similar  failures  occur,  it 
proves  that  something  is  wrong  at  that  point  in  the 
system.  Perhaps  no  remedy  can  be  suggested,  hence  a 
clear  direction  in  which  inventive  talent  may  work. 
The  exhibition  authorities  might  influence  some 
one  in  each  prominent  branch  of  electrical  industry 
to  attempt  such  a  paper.  In  many  directions  wo 
see  accomplished  that  which  the  wise  men  in  years 
gone  by  deemed  to  be  impossible,  and  thus  may  be 
tempted  to  eradicate  the  term  "can't"  from  the 
dictionary.  State  the  end  to  be  aimed  at  as  clearly 
as  possible,  giving  a  clear  idea  of  progress  up  to 
date,  and  further  steps  wiL  soon  ho  token,  with  a 
less  expenditure  of  time,  energy,  and  money  than 
which  so  many  are  seeking  they  know  not  what, 
only  it  ia  a  something  that  must  obtain  them  Eame 
aud  wealth. 
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CORRESPONDENCE. 


ELECTltIC  TRAMWAY  SYSTEMS. 
'To  niK  E[)rn)R  nv  Thk  Er.wrrRic.vt.  Kvoinkkh. 
Snt, ^Messrs.  ^Valler  nnd  Min\illo  ii|ii>ear  Iq  be  under 
tbo  iinprMsioa  that  my  system  u  merely  an  uutri&d  iiiM. 
This  ii  quite  br  crratieoua  notion,  tut  it  was  triol  on  a 
narrow  gaiiga  line  aoon  aft«r  tJie  completion  of  the  intent 
with  mo«t  Mtisfoctory  romills,  tboufi:ii  there  were  one  or 
two  slight  moJilieattonft  which  hail  La  be  intrudiiced — ancl 
ill  what  invenliou  m  there  not  tbtt  3r  triotl  for  the  Hriit 
timnl  I  fminfl  thiit  a  much  better  connection  with  the 
cjbl«  was  obtained  if  a  rubbing  contact  wtu  omployeJ,  and 
«o  tlevi«ctl  a  cullecting  arm  in  which  the  coUecliut;  piece 
wna  a  Bolici  block  of  metkl  tb«t  could  1>o  Murity  renewed,  and 
fitted  with  A  (rutin)  preventing  the  cable  accidentally  ridinj; 
off,  vet  allowing  it  to  be  reiulily  removed  when  desired. 

My  experience  of  electric  tramway  work  (and  I  fancy  I 

[have  had  quite  03  much  experience  as  either  Mr.  ^^'Itttor  or 

Mr.  Manville)  has  convinoed  me  that  MmpUcUj/ia  one  of  the 

ebief  things  to  be  aimed  at  in  an  electric  tramway  system, 

luid  that  a  complic&tod  or  nimshacklo  coalrivonco  proves  in 

Ikctoal  pmctice  notbinc  but  an  endless  aonree  of  annoyance. 

[MeasTB.  Waller  and  Maninlle  seem  to  have  miatatten  this 

I  timrdicity  in  my  ayttum  for  imperfect  dcvclopBient. 

True,  ID  my  specification  I  hare  nob  ahowa  any  method 

of  etretehing  the  r4il)le,  and  my  auhsoqiient  experience  haa 

proved  to   mc  that  thiH  is  unnecCHsary,  and,  in  fact,  a  dla- 

advuntiigo,  as   it   oidy  coinplicatefi  matters,  vnpccially   at 

eurves.     Take  the  case  of  a  tram  line  with  50  cars  at  work 

on  it  (a  small  aiuuber  compared  to  titat  on  some  of  our 

suburban  Uiwd),  would    it  bo  practicable  to  Htrotcb  and 

ijisuLite  tbe  fauf;e  conductor  necessary  to  carry  the  large 

[eurrent  bv    the  method   shown  in   the  Waller- Ma nvi lie 

Ityetem )    "jt  wilt  bo  eecn  that  in  my  syiitvm  this  i»  fully 

1  provided    for    by    the   "  feed "    conductor,    so    that    the 

eollocting  cable  need  nei'er  exc<>e4l  a  certain  size. 

1  presume  Messrs.  Waller  and  Manvillo  intend    their 

r,ayst«m  for  [nratlot  working',  for  it  in  scarcoly  applicable  to 

I'Series,  though  from  the  size  of  the  cable  shown  in  ibeir 

illaatntions  one  would  almost  be  led  to  suppose  eo.     Is 

not  this  finding  Saul  among  the  prophets,  or  are  wo  to  lake 

it  that  the  series  system  baa  proved  a  failure  1 

Meeers.  Waller  a.-id  Manville  say  they  can  see  no  resent- 

I  blance  between  the  two  aystema     Perhaps  this  is  not  stir- 

prisinj^  since  there  are  none  so  blind  as  those  who  won't 

ttoo.    It  would  ap|>ear  from  Messrs.  Waller  and  Maninlle's 

letter  that  previous  to  last  week  they  had  never  seen  either 

Mr.  Vulk's  or  my  ^eciGeations.      If    thia  is  the  <ase  it 

.  would  perhaps  be  as  well  to  inform  them  that  there  are 

more    specifications  of   electric  tramway  Kyatemi^  in  the 

Patent  OtGce,    notably  those  of    Hulroyd  Smith,   Trail, 

Wynne,  and  Lineff  and  Jones,  a  careful  perusal  of  which 

■uivhb  prevent  tfanir  discovering  nny  more  ''  marcs'  n&^ts." 

In  conelugion,  I  may  add  that  1  »liall  shortly  bo  ubiu  to 
show  Messrs.  ^Valler  and  ^[Anvill3  a  full  gauge  lr;imway  on 
my  system,  which  will,  I  think,  convince  ibem  that  it  is  a 
{micticHl  success,  and  that  I  am  ijuite  ca^uble  of  working 
out  my  own  invenUons. — Yoorii  etc, 

P.  C-  ALlJSor. 
165,  Queen  Victoria-«treet.  E.O., 
May  'id,  1890. 


AUTOMAHC  SWITCH  FOR  ACCUMOUTORS. 

BV  CUAIILES  A.  PFLL'GKII. 

I1ie   awilcli   i-eprosunled  in   tbo  accomjiuiiyiDg  cut  was 
d«»igneil  by  the  writer  to  facilitate  the  charging  of  storage 
balteriei.     If  this  operation  con  be  renderea  automatic  it  is 
;  nunifesl  bhal  the  use  of  cells  is  made  mueb  more  desirable 
I  knd  oouvenienl.    Tbe  automatic  apparatus  shown  in  the 
Ldtagmm  is  required  to   [lerfonu   the   fultuwin^  operations  ; 
First,  if  the  dynamo  is  running  at  suDicient  tspcvd  tbe  accu 
muUtorB  uiv  awilctiud  on  ;  aecoiid,  if  tbe  dyiuiino   is  run- 
ning loo  slowly  they  are  swiicbed  otTj  third,  if  tho  <lynaroo 
is  runnin;;  too  fast  tlie  hatterit»  must  be  switched  olT;  and 
fourth,  ttiey  are  switched  off  when  fully  i-hargud. 
Tho  switching  apjxuatusi  as  shown  in  the  cut,  uousistsof 


two  coils,  C  and  S,  with  corea,  a  swinging  arm  or  lever, 
with  a  counter  weight,  four  pairs  of  mercury  contact*,  1,2, 
3,  am]  4,  and  a  suitable  resistance,  R  O.  Tbo  coil  C  is 
inserted  in  circuit  with  the  field-maffnets  of  the  simnt- 
wound  dynamo.  It  has  from  100  to  200  ampero-tarna  in 
actual  use.  The  iron  om-c  of  this  coil  is  attracted  when  the 
tension  between  tbe  bruKhus  uf  the  dyniLmo  reache«  a  cer- 
tain point,  Tho  coil  S  is  inserted  in  the  positive  con- 
ductor Icidinf;  to  the  batter>'.  It  ha«  only  lOamjwre-tums, 
and  the  core  bangs  at  a  point  which  is  ono-quarter  tbe  dis- 
tance of  the  first  core  from  the  balancing  point  of  tbe  lever. 
Tbe  sw)ii^n<;  arm  may  assume  four  different  poeitJonl, 
as  shown  by  the  heavy  bne  and  dotted  lines  in  the  diagnun. 
First,  the  ann  i«  at  rest  when  tho  dynamo  stops,  and 
consequontly  no  current  is  flowing  tbrongh  the  coil  C.  Thd 
mercury  cuntacts  1  and  2  are  interrupted,  and  the  mercury 
contacts  3  and  1  are  closed.  The  second  position  of  the 
arm  i.*t  that  whii:h  it  takes  when  the  tlynamo  ia  starling  Md 
is  developing  from  100  to  120  volts.  The  core  in  coil  C 
is  attracted,  and  mercmy  contact  1  is  closed.  Contact  2  is 
open,  and  contacts  3  and  1  are  still  closed.  A  limited 
quantity  uf  the  current  passes  through  coil  S,  then  through 
contact  4,  contact  I,  resislanco  RO,  and  thencft  to  the 
dynamo. 


« 


The  third  (xisition  is  that  of  charging.  The  dynamo  Is 
ninning  at  from  100  to  120  volt^  current  is  passing  through 
coil  a,  attrncting  lU  core,  closing  cunlakct  2  and  opuniiig 
contact  4,  and  entering  the  battery.  Cont^ict  3  u  sUU 
closed.  The  fourth  position  is  that  which  the  switch 
uaeumea  when  the  dynamo  is  running  at  too  high  i>iK!«d  ; 
contact  3  is  ojtenod,  and  the  m»iii  current  to  tbe  biitlery 
is  broken.  The  swinging  arm  assumes  its  jiermanenl 
irasition,  which  must  be  released  when  the  dynamo  agun 
assumos  its  nonual  spcod.  IX  the  buttery  has  been  fully 
charged,  its  E.M.F.  is  the  same  as  that  of  tbe  dynamo,  and 
no  current,  therefore,  is  passing  through  coil  S.  The  lei-or 
fulls  back  into  poslion  2  ur  4,  and  is  held  by  a  mechanical 
device.  Tbe  lever  can  be  released  at  the  switchboard  if 
convenient.  When  Umps  are  used  during  cbni^ns  boun, 
it  will  be  necessary  to  omploy  resistance,  which,  orcouno, 
can  be  inserted  automatically. 

It  ia  almoet  unnecessary  at  the  present  day  to  speak  of 
the  fact  that  a  storage  battery  installation  is  a  most  desir* 
able  and  oon^'onient  means  of  supplying  electric  currents. 
Take  the  case  of  a  countrj'  ounsion,  which  it  is  dennibl« 
to  illumiiiats  by  electric  light.  It  may  be  very  incon- 
venient to  install  a  steam  plant,  but  by  using  a  storage 
battery  it  may  be  possible  to  utilise  other  power  to  great 
advaittaKC.  Water  power  can  frequently  be  emnomically 
employed,  and  a  turbine  wheel,  dovolo[Mng  fr<jm  1  b.p  to 
3  h.p.,  would  in  many  cases  be  sufficient.  Wmdmdla  can 
also  often  bo  employed  to  great  advantage,  thoiiLb,  uf 
course,  this  power  is  extremely  irregular.  The  plan  oE 
lighting  a  country  house,  such  as  has  been  i-elerre"!  to, 
might  be  arranged  as  follows :  Suppose  30  incande*ceiit 
lamps  are  rixjuired.  Not  over  half  of  this  number  would 
be  required  at  any  time,  and  those  would  nut  bum  over  five 
huun  on  au  average  each  day.  Cuiraut  is  Eui'nished  by  a  4 
biilLcry  which  will  havoab->ut80  percent,  eiliciency  under 
oi-diiiary  circutnstaucox.  Alwut  45  ampere-hours  will  be 
taken  out  of  the  battery,  each  lamp  using  6-10  of  an 
ampore  at  100  volts  prosauro.  It  will  be  nocewwy 
to  use  5,600  watt-hours  to  charge  tbe  battery,  and 
for  this  work  about  7^  b.p^  would  bo  required.  If  t^e 
dynamo  has  an  ofGcicncy  of  80  jXtrcont.,  0  4-10  borso-itowor 
hours  are  required.     If  wind  power  were  employeu,  the 


hnttcry  should  be  at  leant  foiir  tiraeg  as  large,  beca«se  there 
will  be  (layfl  when  there  will  he  no  |K>wcr  avaikble  for 
cfaurpn^  the  cgIIb.  In  this  cone,  fanncver,  200  n,inpore-hour 
colls  woiili)  bo  sufficient.  With  siitli  a  storage  batter}- 
plant  and  un  efficient  dytinmo  Ihc  lighting  of  a  small  man 
sioD  could  be  cfTocted  with  great  eucccaa.  It  is  manifcAl 
that  tho  u»o  of  such  switch  an  that  described  woiild  be 
decidodlf  advKQtiigeoiiR  in  such  an  iiieUilktion. — IVatem 
EMrieim. 


INSTALLATIONS  IN  FRANCE  AND  ALGERIA. 


The  (ollowid^  list  of  towns  in  Franco  und  Algeriii  pon.-«s- 
sing  instftlUlioiis  of  electric  light  is  ]mblish«d  in  the  U'llltlin 
Titiimatiimale  if  V Eieeirieiti,  and  has  been  brought  as  far 
M  ponible  up  to  the  preaent  date.  The  flrsb  name  given 
is  that  of  the  county. 

Aiii. — Ninitua :  Partial  dittribution  of  electricity 
(Ciiiitton,  onginoer). — femi  dt  Vomt  :  Electric  lighting  of 
the  town. 

AUier. — Mmilwpn  :  "  Soci^t^  Anonyme  d'Eclairage  Elec- 
triijUG  de  Montlu^'on  "  (Mora,  manager). 

^Vriigo. — Jur-i'f'Bains :  Municipal  central  atation.  100 
laiDpe.  niid  private  lighting,  iiince  October,  1868.  Water- 
power  (M.  Hrillouin,  onginoer). 

]iu606-Al\xs6.—Mama'iue :  Local  Electric  Light  Company 
(40  h.p.,  95  Inmps,  \G  c.p.  for  the  streets,  and  216  l&mpi 
LG  to  20  c.p.  for  private  houses). 

Ardfechc. — Bmrg-SaivA-Andid  :  ElMtric  light  company 
(Lauean,  director). 

Ardennes,— /tXM:  "Soci(5t(5  Eleetriquo  BathelaiM  "  at 
isJAult-lo-liothel  (OauaoQ,  manager). 

Avoyron. — Kspaiion ;  Electric  lightitig  of  the  town 
(Laniy  ct  Cie.). 

Marseille— -Station  at  the  Rue  de  Pavilion  (250  h.p.)  of 
the  "  (Jompagnie  rtu  Oax  de  Marseille."  St-ition  at  the  lino 
Curiol  N'a  23  (200  h.p.)  {M.  GillihiJit,  director). 

Ch.ireiite. — Angoiii'-me  :  Central  Btalion,  300  laraiw, 
steam  engines,  since  ■lanuary,  1H88  (M.  Urillouin, 
engineer) ;  made  over  to  the  gas  company  in  Februaiy, 
1890.  Installation  of  1,000  lampa  now  being  erected 
(Brill  ouin). 

Charente-Inf^rieure. — Marnmti  :  Electric  light  station 
(Onitton,  engineer). 

Chnv.—  VieTzml^dU  :  Electric  light  station  (Ouitton,  en- 
gineer). 

C<Vte-d'Or. — Dijon  :  Electric  light  station  (I>e  Brancton, 
engineer). 

CreuBe. — Hovrganfuf :  Electric  liglitJiig,  station  at  Nisme 
{Maroel  Doprez,  sngineer). 

Dordogno.-'/'f^nf^iu:  Electric  station  (Guittoo,  engi- 
neer.    Monipoiit  :  Electric  lighting  (Giiitton,  engineer). 

Drflme.— ^^irwir/J^  and  Valrfas:  Supplied  by  the  central 
stAtion  a-t  hiwiK  (LomI)ftrd-G<.^riD,  manager). 

FiiiifttAre. — CKAieavlin:  Electric  light  station  (liamy  et 
Cie.). 

Gard. — Lasfaliet:  Municipal  electric  lighting.  FalU- 
lanffu  :  Public  lighting  of  the  town  (Iiamy  et  Cier). 

flirondo. — llariifaur :  Partial  electric  lighting  station,  24, 
Kne  Snint^Jolombfl  (Soci6t^  Edison). 

lUuto-Garonne.— 7Vu^rt««  :  "  Socifitf^Touloiisained'Elec- 
tricil*,'*  10,  Quai  Saint-Pierre. 

liidpc-et- Loire — Tours:  Electric  light  station  (Compagnio 
Intornntinnulo  d'Rclairagc  Electri<]no). 

laiire. — fliriwAfe :  Electric  lighting  o(  the  town^  900 
lanijts.     Ilirrs  :  Electric  light  works, 

Jura. — Nantita  :  Electric  light  stutinn. 

liOire^trClier. — SaiiU'AiffRan:  Central  slectric  lighting 
station. 

Loin. — SaiiU-MUatne :  Central  eteotric  supply  (200  h.p.) 
(Soci«t6  Ediwwi). 

IjOzAre. — ii^tde:  Central  electric  light  station  (Lauy  et 
Cie^). 

Manche. — Sttint-lIilaimiu'HaTtomi :  Water  ixiwer electric 
station  ({.anty  ot  Cie.). 

Mouse.— f^inivn  :  Cetitnil  station  since  1888  (Couton  ot 
Diihaniol). 

Mourthc-et-MoBollo.  — Nauc^i  "Compagiiio  Nanc^nue 
d'Eclainkce  Electriiiuc." 


Maine. — lieims :  Electric  light  works. 

Morbihan. — Uerttitfiont :  Electric  lighting  of  the  town 
(Bonfante,  manager). 

Ngrcl. — Camhrai:  Central  electric  light  works. 

Oise. — Coinpt^^itt :  I'^octric  light  station,  Uuo  Pierre- 
Sanvage. 

Ome. — Ihm/rottl :  Electric  lighting  of  the  town. 

Bawtos-Pyrf-niies. — Pau  :  Central  electric  light  station, 
town  and  private  lighting,  since  January,  1688  (Bnlloiiiti). 
Steam  power,  l.-'tOO  lamps,  made  over  to  SocitSt^  Elcctri<|uo 
dcs  Pyrenees  in  May,  1889.  Extension  by  waterpower 
now  IJoing  erected.— iVtiy :  Cctitral  station,  1,500  lamps 
being  erected,  waterpower  (Brillouin). — Ohrnn:  Electric 
lighting  of  the  town  d'Eaiix  Bonnee,  32,  Hue  Cbansy. 

Hftut«8-Pyr4n6o8. — ArgeUe  :  Central  station,  municipal 
and  private  lighting,  steam,  erected  in  July,  1687  (A. 
Brilloiiin).     Watcrj>owor  installation  now  being  erected. 

Pyrinies-Oriontalcs. — Pffrpigtian  :  Electric  bght  worltu, 
Rue  dos  Abrenvoirs  (Lamy  et  Cie.). 

Rhrtne.— /.ywt ;  Central  station,  7,  Rue  de  Savole  (the 
Uas  Company),  "  Compagnie  Lyonnaise  d'Eclairage  Etae- 
trique"  {GOO  h.ii.). 

Sarthe.— /^  hfanf:  Electric  light  works  (the  Gas  Com- 
pany, Segiiin).  -^  Central  station,  Sooii^td  G<^n<^rftle 
d'EIoctridU  du  Mans,  May,  18S7  ;  taken  over  agdn  by  M. 
Brillonin,  June,  ififiS,  500  lamps. 

Savoia— A/orf«?w  :  Electric  light  works  (Fai\lol,  manager). 

llauto-Havoio. — Aa  lirkhe-sier-Ftmn  ;  Electric  light  works 
(Oamot). 

Seine. — Pant:  Municipal  lighting;  Cie.  Continontalo 
Edison  ;  Cio.  Victor  Popp  ;  Soci^ti^  do  U  Transmission  de 
la  Force  par  I'Klectricit^  ;  private  companies  lighting  the 
inlands  on  the  Seine. 

Swno-lnfcrioi'.i-e, — llonen  :  Electric  ti^ht  worka  (100  h.p.), 
87,  Rue  I^fajette ;  Soci^t*"!  Normande  d'Electriciti^.  U,  Rue 
dn  Petii-Salut,  C>;tober.  1888  (MM.  Lelordier  et  A. 
Brillouin)  ;  «tcam  power,  300  h.p.,  2,-iOO  lampe. — Le 
ll'iii-e  :  Electric  light  works  (Mild^  et  Cia). 

Vaucluse. — Pffiuis  :  Electric  lighting  of  the  town. 

Vondt^. — Let  Jiaeht-wr-Yoii :  Electric  light  works 
Cr.O  h.jx). 

Ilaute-Vienne.— /-MWffnt:  FJectric  light  works,  Carrefour 
To  uiiy  (Laniy  et  Cie.). 

Yonnc, — Sainl-FaTycaa :  Electric  lighting  of  the  town 
(Limean  et  Plagneux). 

Ai/iKRiA. — .Vilianiifi :  Electric  lighting  of  the  town 
(Galli  ot  D&Uon).^  (Mmnst^e :  Eloobric  ligfaUng  of  the  town 
(GatU  et  Dalloz). 

As  will  Ims  seen,  several  gas  companies  supply  electric 
light  at  the  same  time  as  gas. 


PROF.    ELIHO     THOMSON'S     ELECTROMAGNETIC 
INDUCTION  EXPERIMENTS." 

KV     J.     A.     VLEUIKO,     H.A.,    li.lU-.,    M.I.S.I. 
IVontiMtttl  fnnn  paj/C-JfJ). 

.Su  atrGn}{  is  this  ranulai'Hi,  will)  prupur  n]>iiltAn<;M,  that 
light  oupper  rings  Wtherod  b;  string  may  hci  hoM  «ur- 
pcndcfl  in  the  air  H|^nst  the  foros  i^  grarity,  Ihc  upWHixi 
el^ctroiiin^idtio  repulsion  orsTcaming  tlieir  weisht,  ftnd  holdiiijt 
t))i.>m,  tike  MalioUiet's  fablod  coffin,  floatinf;  in  Uio  nir  (Fig.  LL). 
In  cMtos  whoro  w«  are  dftiUing  only  with  impuIsiTo  olToota, 
ahiminiuni  nu;{S  or  discs  ([ivc  nin«t  mnrkod  results,  becauw  Alu- 
minium lm«  tlio  highest  eottduotivity  per  unit  at  mniw  ;  but  in 
the  cues  liko  those  jiut  considered,  wncm  what  is  rociuirod  is 
tlio  i^rnntost  f'lrc*  tffeet,  copper  or  silver  nvm  it  butbor  tvsult 
than  tduminitiin,  becauAci  tb(>y  huve  the  hiKni-at  uunductirity  |icr 
unit  of  volume,  In  Mr.  It<iy»'acxpcriiii>)iit«,if  I  remtiiubvr  rightly, 
h«  found  aluminium  the  bmt  to  vmpU-/,  Id  these  owm  of 
tJovtooMitjmaniic  repulsion  tbo  force  onect  depends  oBMiitially 
upon  the  loff  ^'f  tli«  induced  currvni,  ur  its  retardation  in  phase 
l>«liind  that  o[  llio  inducing  licld,  snd.  other  things  bcinj,'  t-|ual. 
tills  is  priiiwrtioniJ  U>  thu  c..rmliictivity  of  tho  eircuit.  1  will 
(MBS  bcfi>re  your  view  n  bl-Himi  cf  iliik^nvnis  inteudod  to  rupra- 
tmut  various  cases  sed  niwdua  uf  urudiivtion  of  tlivan  rwimUive 
effects,  giviugyoudcacriptiunauf  tb«iu  lu  Vtvt.  KUbii  TIkiui- 
■on's  own  words,     llu  sojb  : 

"This  pTopondcntliug  ropulnivc  effect  may  he  utilinod.  ur 
niAjr  show  ita  [inwoncu  by  produciii;;  luovcmonl  or  pioaauni  in  a 
given  direction  by  pMducmg  su^fuLar  dufl«ction  as  uf  a  pivotod 


*  Fs(«r  rvsd  \x{i}n  llit  Soeiutr  of  Atu,  &Ur  14,  1890. 
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bo^,    or   bj  producing  «ootlnaou>  lotetioD  in   a  pioperlf- 
ofgoniasd  >tniclur«, 

"In  F^[.  12  C  i*  n  oil  travoned  by  ftlUrnoting  currtnU,  B 
IB  a  oopper  oam  or  tuho  nurrriiindiag  it,  but  out  oznctly  over  itn 
ctintro.  The  ooppor  tubo,  B,  U  fniriy  lufttwive,  tuid  is  th«  noat 
of  hMv^  iaduCM  onrr«iit4.  Thcra  i*  n  »i-vpuiidvmucu  of  rupul 
*tir«Mtion  tending  to  force  the  two  oonaucUirs  npttrt  in  an  nxial 
Una.    Tho  pArt  a  nuy  be  ropUccd  by  coiicoiitnc  tubin  uliij 


£^ 


FiO.  11. 

un«  in  the  other,  <tr  by  n  [)il«  of  Rut  rings,  or  by  ■  cloaod  eoil  uf 
OOfttSB  or  8ne  wire.  insuUt«fl  or  not,  if  the  ooi]  C,  or  nrimnry 
ooil,  ia  provided  with  an  ir.m  core,  saoh  ss  tt  bundle  of  Hno  ir..ii 
wire».  the  effocU  iirc  gre&tlji  incruiuml  in  int«naity,  and  tho 
ropuUion  with  a  »irciug  primary  ourrvnl  insy  botwine  i|uil(.- 
vigi>roua,  iiuiiiy  pounds  of  Ihnut  being  proiludblo  by  apparatus 
uf  ijuite  tuixlvrat*  aize. 


R      1:. 


»-f'- 
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"  The  formn  and  raUtii ma  between  tlio  two  parta.Caod  B.  nmy 
be  greatly  nuKltfled,  with  the  geneml  tnult  a{  •  preponderunce 
of  rwpulsive  aolioii  when  the  lUtcrnBting  currente  eirculate. 

"Fig.  13  shows  tho  purl  B  of  nn  internally  lApor«d  or 
cnnod  Uirm,  and  C  of  ah  oxU-Tiial!f  tHuiml  ftirm,  wound  on  i>n 
iron  wire  bundle,  I.  Tho  Hcti»n  in  Fiji.  12  may  be  will  ti.i  \>v 
analogous  to  that  of  a  plain  soleiioid  with  its  coco,  vxcopt  that 
r^uluoo,  and  not  allnicliou.  i>  produced  ;  while  thnt  of  Fik-  13 
ia  more  like  the  action  of  tapered  or  conicnlty-wmnd  solenoids 
and  taper  cores.  Of  oiurae.  it  is  uniiecoMary  thai  both  be 
lApered.  The  effect  of  such  shaping  n  simjily  to  modify  thv 
nnga  of  action  and  the  amount  of  repulsive  effort  existing  at 
diifeirent  parts  of  t>ie  range. 


13^ 


Kio.  la. 

"  In  Fig.  14  the  amaseinant  is  miidified  ao  that  the  coil,  C, 
is  ointaidc,  and  tho  cloAeo  hand  or  circuit,  h,  inside  and  uroiind 
the  core,  I.    Electro- inductive  repulsion  ia  prodace<l  m  before, 

"It  will  be  evident   that  the  rnpuliive  actions  will  not  be 

inodianioAlly  manifosted  by  axial  movement  or  effort,  when  the 

electrical  middles  of  tho  coil*  ur  oirouita  arc  coincident.      In 

^Jiadnea}  ooilf,  in  whtoh  the  ciurenl  ia  uniformly  diatiibutod 


through  aH  the  |»rt«  of  tie  conductor  Motion,  what  I  here 
the  efectricAl  middle^  or  the  centre  of  grnvity  of  the  aiil[ 
tufiu  of  the  coiU,  will  be  the  plane  at  risht  angle*  to  its  axia  i 
its  middle,  that  <>{  B  and  C  in  Pie.  14  boii:^  indicated  by  a 
dotted  liuD.  To  rupvat.  tlii.-ii,  when  the  centres  or  centre  planea 
of  ihu  cuuduclors.  Fig.  14,  coiiioidD,  no  indication  of  riecin'- 
inductive  repulsion  ia  given,  Irucauao  it  ia  mutnally  balaoeed  in 
all  directions  i  but  when  the  cuila  are  diepUced  a  reEmlekin  is 
manifostod,  which  reacliosa  maximuni  at  n  position  ocpendit 
on  tho  peculiarities  of  pruporlioi)  and  distribution  of  vurroul  i 
any  time  in  the  two  circuits  or  cundii'ctors. 

"In  Fi^.  15  B  reprDflontsa  copper  ring,  and  C  an  annular 
coil  pliiced  parallel  Uieroba ;  and  an  iron  core  ur  wira  bundle 


.€5 


y 
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ve 


lilaccd  in  tlie  common  axia  of  the  two  ooila,  sbowa  the  repulai 
action  when  an  attomatiug  current  ia  paaaei)  througli  C.  B  may 
t>e  simply  a  disc  or  plate  of  any  fonn.  without  greatly  affecting 
the  iialnre  f>f  the  action  prorluced.  It  may  also  be  oootpcMmd  uf 
H  pile  of  cippnr  washon  <>r  ■  coil  of  wire,  na  before  indi«at«yl. 

"  An  arranicemeni  of  pNrta  unmvwhal  analogous  to  Utat  of  a 
honeaboe  eloctromagnet  amt  annnturo  iRHliown  In  Fig.  16.  The 
altematinff-ourrcnt  ooUa,  C  C,  are  woiinit  upon  an  iron  wire 
bent  into  ('-form,  and  oppoaite  its  |H>toB  ia  pUocd  a  pair  of  tliick 


copper  diaca,  B  B'.  which  are  attracted  and  repelled,  but  vitli 
an  vxovea  of  rcpulnion  depending  on  their  form,  thicknoas.  etc 
"  If  the  iron  core  takw  the  form  of  that  shown  by  1 1,  Fig. 
17,  auch  aa  a  cut  ring  with  the  coil,  C,  wound  theneuai,  the 
insertion  of  a  ht»\y  oonjier  |>]ate,  It,  into  tho  slot  or  divided 
portion  of  the  riuK  will  be  iippinteil  by  a  i-epuluve  effort  when 
alternating  currania  piiAs  into  C.  Thit  was  idie  first  fonn  uf 
derice  in  which  I  noticed  the  phenomenon  of  repuUivo  prqwn- 


Kio.  17. 

deran««  in  (imeation.    Tho  tendency  ia  to  thruat  the  , 
out  -^f  tho  slot  in  the  ruig,  excepting  only  wheu  ita  centre  ia 
eoincidoni  with  tho  magnetic  axia  joining  the  polea  of  tho  rit 
botweojt  which  B  ia  placed.  _ 

"  If  the  axea  of  the  conductors  (Fig.  I&)  are  not  c.>jnctdentf  j 
but  diaplaood,  as  in  Fig.  18,  then.  bMiitoit  a  simple  rciniUioiL 
apart,  there  is  a  lateral  eomponeut  or  tendency,  aa  utdioated  by^ 
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the  arrowi.  Akin  to  thia  u  the  experiment  Oluitnted  in  Fig. 
19.  H«Te  the  closed  cnndoctor,  B,  is  plooed  wilt  ita jpUne  et 
right  unglM  to  that  of  C,  wound  on  a  wire  bundle.  The  p«rt 
B  t«nd*  to  move  lonnrd  the  aentre  of  the  ooU  C,  bo  that  iU 
axil  will  he  in  the  tniddJo  plane  of  C,  tmnaverao  to  thecure,  nn 
indicntcd  by  the  dotted  lino.  Thiji  leads  ua  At  once  to  another 
olftM  of  Action* — i,r..  dvUvotivo  kcUoiiB. 

"  When  one  ot  the  coiidiictoni,  as  B  (Fig.  20),  is  oompoBed  of 
n  dieo,  or,  hctter,  of  a  pile  of  thin  copper  di»oa,  or  of  a  cloaod 
wil  uf  wire,  i*  mounted  on  nn  aiin.  X  tmiinritnic  to  the  axis  of 
coil  C,  through  which  coil  the  sltiirnatiiiK  current  niuwes,  n 
ilofloction  of  B  to  the  posilion  indicnted  by  dotted  tine*  will 


ria,  la 

lake  iihwe,  iinliwi  the  plane  of  Bi««t  the  atart  omctly  coinci- 
dent with  that  of  C.  If  riighUy  indinod  nt  the  atart  deflection 
will  becauaedM  rtnted.  It  matlew  nr.t  whether  the  coil  0 
«n«h«M  the  port  B,  or  be  enp!o9(>d  bj-  it.  or  whether  ihe  eoil 
C  In;  pivoted,  and  B  lixed,  or  both  be  pivoted,  lu  Fig.  21  the 
coil  C  nurrounda  an  iron-wim  core,  a»d  B  is  pivoted  ahuve  it, 
aaihown.  It  ia  defleitcd,  as  before,  to  llio  po»ition  indio&ted 
Id  dutt4id  linva.* 


fio.  Ifi. 

"It  U  Lmportanc  to  remark  here  that  in  obbos  where  dofltic- 
tion  ue  to  be  obtained,  as  in  Fi^.  20  and  21,  B  had  btst  be 
tnade  ol  a  pile  of  thin  wa«herB  ur  a  utoHed  coil  of  insulated  wire, 
Initead  of  k  solid  ring.  This  avoids  the  tewetiing  of  effeet 
which  would  come  from  the  induction  a{  vurrente  in  the  ring, 
B,  in  other  directiuni  than  parallel  to  ita  circumference." 

RetuTfiinij  fur  a  momGiit  to  the  theory  of  these  repuEiiive  and 
deflective  actions,  it  will  repay  us  to  consider  it  in  the  form 
placed  before  ua  by  Prt.f.  Thomson,  in  his  first  psper  on  the 
aubject,  read  before  the  American  Institute  of  Electrical 
Engineera,  Mny  18,  1887.  HoKtys:  "  It  may  be  stated  as  cer- 
tainly true  that,  were  the  Lnducod  eurrenta  in  the  closed  con- 
ductor imairoetod  hy  any  self-induction,  the  only  phenoniuui 
uxhibitod  wiiuld  he  alternate  equal  attrnotiona  aad  repulsions, 


rzL> 
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because  currents  would  bo  induceil  in  oppositu  dirttctiuna  to 
that  of  the  primary  current  whontho  latter  curroiit  was  cluiiiging 
from  zi^ru  to  maninium  positive  or  negative  current,  ao  pro- 

*Thia<l«fl«cttcn  by  an  a'tematlng  enrrent  of  a  cepper  disc  sus- 

rndeil  within  a  mil  with  its  iiUiia  inQllaod  to  th«  plsus  of  the  coili. 
myself  nntioiiil  iiiil>i>iwiiil(intly  in  M^rnh.  13S7.  and  tuhMMiumitly 
doacril^cl  a  coppcr-iiitc  KalvaiinKopo  lor  allcniacinx  currants, 
bftied  on  this  fact  {tee  Tkr-  S/KtrkUm,  May  6.  1687).  I  did  nut  st 
the  lima  kuow  bow  tliurau^lilj  Pref.  Thomtea  hod  explored  th« 
phoQoniMia,  but  th<  *ub«tantial«xpUiiatii>aof  ithod  already  eccurrad 


ducing  repulsicpn  ;  and  would  be  induced  in  the  tame  direction 
when  changing  f^^ni  niaximuuL  positive  ur  negative  value  ta 
zero,  ao  producing  attraction. 


^J^ 
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"This  ooiiditiun  can  bo  illustrated  by  a  diagram.  Fie.  23. 
Here  the  Iiuch  uf  r.vru  current  itrc  thu  horiKouud  atn\i^1il  liii'ce. 
The  wavy  liiiei  Tcjireftcnl  thu  variations  <■(  curruiit  atreng^h  in 
each  condiicI«fr<  tlic  current  in  one  direction  beiii^  imliuaU-d  by 
that  portion  of  the  curve  above  the  lero  lino,  anu  in  the  other 
direction  by  that  portion  below  it.     The  rerticol  dotted  lines 


Pio.  S2. 

simply  mark  otT  ci>rrespunding  portions  of  phaaa  or  succession 
of  liiinea. 

"iitiruitwdl  Ik)  avail  tliat  in  thu  positive  primary  current 
di«coii(Ung  from  in,  tt>  niaximuui,  ti>  the  zero  tine,  thu  secondarj- 


■Rputiatr  I 
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curruat  has  risui.  fn>ni  ita  zero  to  m'.  ita  maxininni.  Attraction 
will  thiimfiire  onaiie.  for  clio  currents  are  in  Ihe  snme  direction 
ill  the  two  conductors.  When  the  primary  currant  iacreasea 
from  E^ro  to  ita  negative  maximum,  >i.  the  [MiRiCivB  ciirTFiit  in 
the  aecnndflty  closwl  circuit  will  he  d«crowtiug  fmm  m'.  its  pusi- 
tive  msximum.  Ui  koto  :  but  n«  the  curntnts  nre  in  oppiisito 
direvti'MK.  rrpulsion  trill  occur.  These  nctiuns  of  attmction  and 
repulsion  will  bo  roproduced  ooutinually,  there  being  a  repul* 
sion,  then  an  attraction,  then  a  repulsion,  and  again  an  attrac- 
tion, durinfc  one  complete  wnra  of  the  primary  current.  The 
lettora  r,  a,  at  the  foot  of  the  diaf^m,  Fig.  22,  iqdioate  thiq 


■ttoOMaion.  {Tho  ihadod  portiotu  In  the  diagnoiB  nprasent  the 
time  during  which  tho  forae  botwtwn  the  primary  ana  wcoDd&ry 
oir«aiU  IB  arepuleivo  force.) 

"  In  rMlitj,  how«T«r,  t.h«  «fiiict«  i>f  «e!f- induction  in  CJiuting 
•  l«g,  ahift,  or  n-tnHatiikn  uf  phiuo  in  tho  aocontliu-y  eiiTn>nt 
will  oOMidcnitity  tnndifj-  IJio  ri<«ult*,  and  enpix-iftlly  »o  whon 
tho  Mcondnry  oonductAr  '»  conntruAUid  »>i  ab  U.  gtV4>  Mich  toU- 
ioduotiun  d  UrjctT  v\\w.  Iti  other  wnnl".  the  ninximn  "f  Iho 
srimuy  ft  induciuK  ourroiit  will  ii>i  lu-ngur  bn  f'Miml  ooinci- 
dotit  witli  tho  xoro  pviiitu  of  tho  nocoudur}'  curruiiL*.  Tlio  efToct 
will  1>c  the  MiHie  ut  if  thv  lino  roprusvutin^'  tho  wi^re  uf  tho 
flooondfuy  cutreut  in  Piijr.  22  hod  boon  vhiftud  forwurd  bo  a 

nlor  or  low  ostont.  Thia  is  inilicati'd  in  diafjTom,  Fiv.  23. 
_  TOB,  doubtlou,  an  txaggomtMl  viow  nt  tho  action,  tlioUKh 
from  the  offvirtii  uf  ropukion  which  1  hnvo  produci'd  I  thutUd 
Bsy  it  ia  by  iia  (niutna  mi  iinrtmliMblv  cnilition. 

*'  It  viA  be  iiotitH'd  that  iha  i^erind  during  which  Lho  ciirreiiUi 
are  mtpoaite,  itnd  during  which  repul»i<jii  ou)  take  iiUiu<\  iit 
iQDCtnaned  ml  the  expenio  of  tlic  portitd  during  whiah  tho  cur- 
renU  aro  in  tho  right  diroction  for  itllmctivo  action.  Tlu-fii- 
differing  poriodi  »re  mnrlcod  r.  u,  eUx,  or  tho  period  during 
which  rapuliion  oxitt*  l«  froia  th«  zero  of  tho  [iriniMiy  or 
induciiii;  currotitti)  the  niiccoMlin^  scrw  of  the  avoondnry  or 
induced  oiirroiit,  and  the  iinrind  during;  which  nttntctitiii  vsinU 
h  fnim  the  r.ero  of  the  induced  current  to  th<i  Kom  i:f  iiidiiciiifj 
current.  (Ic  will  be  aeon  thiil  theahad<M)  imrtiuru  in  Di»gmiii 
23  have  boen  widvuod  out  at  the  exponae  of  tlie  unshaded 
p«tU.) 

*' Itut  far  more  importniit,  itill,  in  giving  prominence  to  the 
r«iiuUive  effect  thnii  thin  dillorenoo  nf  «tt'«clivo  period  is  (ho  fact 
thtit  during  th«  pftiii«l  uf  rujiulni'm  buth  tlio  inducing  and 
induced  uurrenta  have  thoir  {^rvntinit  vnluvn.  whilv  during  iho 
period  of  attrnctioii  the  ounenu  aro  of  jiiiiull  iiiiiDUiirji  ui>iii|inn(- 
tively.  Thia  condition  may  bu  othtirwiiiu  eipn'muil  by  wiying 
thikt  tlie  peri'xL  daring  ivhich  repuUion  occun  iuul'idoa  uU  ihv 
ninxinia  uf  current,  wtiile  the  perirxl  of  nttmotiun  includes  no 
niaxiinn.  There  in,  ikon,  jl  r^puldion  duo  to  the  BUniiniitivo 
fllFects  of  ■tniiig  itppiaitt!  currunls  fi.ir  n  lengLlioiied  period 
a^lnst  an  attmcti'DQ  due  Ui  thu  auinmntivo  vfToct*  iif  woilk  cur- 
runta  of  the  *aine  direction  during  a  ahorttmod  jwriod,  the 
reeultant  effect  bein^t  a  sroolly  proitondonitiiig  ro]iutai<in. 

"It  la  n'>w  not  difficult  ti)  undoratand  all  Uio  jictinns  bofoiv 
descrilnid,  njt  nbUtined  with  the  varied  relatibn«  •>!  ooili,  utux- 
iiuliu  litilda,  and  clotod  circidta.  It  will  be  eoaily  undcra^»>d, 
iila»,  thatim  alt«raating  jiiAgiietie  held  Is  in  aLI  T«aptKjt»  tli« 
Munoaaan  alter natinfr-eurront  coil  in  producing  repuUivn  on 
the  alMed  oonduator,  beoauao  tho  ropiilntona  between  the  two 
conductors  are  the  retult  of  magnotic  rvpuUioua  ariaing  from 
cippoaing  lielda  produced  by  the  evils  nhvn  thu  currcnte  aro  of 
oppotito  diroctioiu  in  them." 

{To  he  emttiutuj!.) 


THE  TREATMENT.  REGULATION.  AND  CONTROL 
OF  ELECTRIC  SUPPLY  BY  THE  LEGISLATURE 
AND  THE  BOARD  OF  TRADE.' 

BV  UAJUK   1-.   cAilliKU',    K.r.,,    MKUHER. 

(AnlfiMMtf  /ram  po^e  41S.  ] 

NATtTRK  AHO  MODR  OK  Spm-T. 

In  tho  old  order*  two  ayctviiii  wen  mentioueil— rit.,  (]|4  "[larallcl 
lymnni  "  and  tbo  "  tetia*  lyatcm,"  moaning  eonataitt-prouure  and 
(uintitiiTit  ciirrfmt  ajpttainii  rwpecHvelv.  Now  no  ajratMn  is  apeeifled, 
txerpt  that  it  muit  be  one  ipprovod  by  tho  lloaid  of  Trade.  A  nuw 
■nlMKCliun  watadiled  ti>  this  lut year  at  the  inatanM  al  thv  U'tej>Uouo 
eoni|iaalee,  by  aert^incnt  with  the  proinobira,  for  the  piot«cLiuu  of  Iha 
telephone  circuita  ucaiatt  intcrforaaoe  by  Inductiou  or  otlierwiw,  tbry 
being  n&tvraUy  nthcr  *Ur«i»>]  at  the  propo«ed  general  iu«  of  alter- 
natinjt  enrrenta. 

In  the  '■  Works"  ctaiiHe,  I  need  only  meation  that  in  the  nuw 
iiiodul  ii  in  proposed  to  give  powers  for  the  canatrunlbn  of  "  street " 
iKDcrsin  place  of  " dlilnbutioa "  boxee.  Tbo  «pKiRl  power  taken  in 
wif'mmn,  I  bailer^  hooanM  thcae  boxea  enmn  up  lo.  and  may  cuino 
abere,  toe  aurlaoe  ol  the  naiind.  Also,  that  the  protdltitiou  of  over- 
hiMil  wiwe,  intr«ductd  last  year,  it  ineertcd  la  the  new  niodel  (or 
(vinipuniee,  with  the  alforation  that  tho  time  allowed  for  rviuoval  of 
exieting  overbext  wirea  fai  redwwd  to  one  year.  But  thor  n;ty  be 
nrected  or  continued  in  nm  with  the  eonseat  of  the  local  authority. 
Thli  prohibitory  awtien  »  baaed  npon,  and  really  doea  not  gu  bryonil, 
arelton  14  of  the  Aot  of  1683. 

llie  "  ConiiniboTV  Works"  olaiiaoe  prorido  genenlly  that  tho 
uo'lertakera  aoall  do  seit.ething  xul»tantial  lowaida  carrying  out 
tlitlr  nndortaklng  witliin  •  Bpcvilicd  timr,  under  p«iialtiee  of  unc  or 
rrvuiatinn  of  the  nnlera.  The  Board  of  Trade,  however,  muet,  in  tU« 
the  case  of  a  eonipany,  be  moved  to  eierciso  Ita  power  »l  revocation 
hv  the  local  authority,  except  in  tho  last  modol.  where  tbU  ixaa  been 
alleffd  :  whUo  in  the  case  of  a  local  authority  being  the  uiidnrukrni, 
the  Uoard  of  Trade  has  not  liithorto,  eo  fai'  as  1  em  swatv.  ihmiKlit 


Papsr  read  before  tho  Institution  of  EltctriosI  Engineers. 


fit  to  eierelae  ita  power  of  i>n'<x:.-itinii  for  non-perlomianoe  of  worka 
vithin  th«   [iiinirad   tiiuB,    probably  conaidrrinic  the  ploa  thatthi 
pr4('lii»t  kiiawlulpt  anil  i!:(i'criunoo  of  oloctrical  aiitrihuliea  we«  n< 
siifiivicnc  to  justify  any   i-tpL-ndilure  of  public  fund*,  a  valid 
Tliia   pled,    howpvcr,    i»   iulu-ip3ii«ly  daily   diruiDishing   in  f<jtM. 
nwwly  all  auitn  th*  epcdlteil  titae  within  which  nuum  have  te 
laid  ui  cotlnin  strenU  id  iwn  year*.     It  i»  throe  rears  in  the  Binnl 
IiiTii  QnliT  of  lAit  yunr,  but  all  ■Irueti  within  the  area  are  tneludi 
Tlie  Llverpnol  OrJer  iiial«n  an  nrof^ption. 

In  tho  old  onlont  two  vcars  wae  alv>  the  [leriod  that  had  to  ela|a 
before  any  inijiply  could  bo  roq^uiaitioncd  in  other  eliwte,  and  si: 
month*  wore  u  sIIowikI  to  comply  with  the  reqaiidlioa.  In  last  year'l 
Loailou  Older*  and  the  new  fornix,  bowerer,  supply  eaa  be  r«)aii' 
lii^ncd  uder  13  months,  with  eix  moiitliH  for  compliuico  ;  so  tb. 
iHtt^uiu  In  vtreciii  not  soheduled  can  gat  a  supply  at  the  aaine  time 
those  in  nchciilulMl  ntn'vtiL  Alio,  in  the  rooont  orders,  as  alicijl 
ninntiontd.  itiipply  can  be  rDimiBii.louul  for  any  part  of  the  area  in 
cIuiio>l  in  the  order  ;  whcroes  in  the  old  urdem  it  coald  only  bo  re«|ui' 
sitioned  for  tho  A  discrict. 

Tliere  iia  slight  variation,  loo,  in  woidiiig,  whloh  may  be  Impor- 
tant, vii.,  whereas  in  tho  old  ordere  mains  were  lo  bo  laid  in  erory 
jtrvet,  DOW  it  is  tATmigfimii  every  stnwt. 

The  requisition  to  lay  distributing  otidns  in  any  street  lui  lo  bs 
ligiied  by  a  uuniber  of  persona,  which  nnmbor  is  a  very  variable 
■l^iiantity  in  dilTcrcnt  orders. 

ThiLi  in  tbn  obi  ordcn  of  1&83  it  wsa  two  or  mo««  owimi*  or  «««• 
piers  in  tha  o»«  of  an  ord^fr  given  to  *  couipeny  or  psTMB,  and  the 
owDcn  or  nccupifrn  of  tot  lesA  than  onefourth  of  the  |wnusss  in  tlie 
ttrect  in  thnnasniifa  local  authority.  In  the  ChelMS  Order  of  1886 
it  was  nix  or  tnoro  ownpra  or  oi-j^upiun. 

Last  year  the  fioard  of  Trade  reverted  to  the  former  practin  both 
in  tlie  case  of  eorapanica  and  local  autboriuoa.  except  in  the  Birmiui- 
haiu  and  Llverpeol  Orders,  where  no  power  of  rcquiitttoning  i*  givi 
to  ownun.     Tbeee  two  order*  are  very  exMptioiial   in  respect  of  thr 
clauiva. 

Thia  yfctr.  In  the  model  forms,  which  are  aot  Intended  to 
Landon,  it  U  pri/jiosLj  to  tillovi  the  preoedent  of  the  Chelsea' 
anil  to  ru[iiirn  mix  ■igiiatonu  tn  a  Tequbition,  the  number  being 
name,  both  for  lonal  ainhnrity  and  onnipany  orderv. 

After  tho  icipiMirion  clau»"  follows  a  long  dauee  intended  to  pro- 
vide that  the  nadortalccn  shall,  if  they  to  rociiiire,  be  giiaraataed  bjr 
the  ^reouamakingtheiMiuiiitiensrnluinfac  tJicir  outlay  in  laying  tb* 
T«qnuit9  maina  of  20  par  oont.  per  annum  for  throe  yeara  in  the  old 
ordcrt.  tu-oyears  in  the  London  Orders,  and  ajjain  tnrsa  yoars  in  the 
nvw  uiodel  orders. 

Artec  IhiuH  "CompiiEiory  Works  "  clauaas  come  a  few  clansm  headed 
"  Ma{>n,"  and  then,  in  the  old  onlers,  "  EogiilatiDus  as  to  (apply  on 
the  |4nallel  lyetom."  Tliono  regulations  are  nut  iusertadin  auvoftlie 
recont  orders,  but  are  ImuciI  eoparsicly  with  the  ufety  rrgii  tali  one. 
Then  we  come  lo  some  elauaea  h»a<l>cd  "  Teellng  "  lu  all  orders  up  to 
this  yfar ;  but  in  the  new  models  an  improve!  an-angoiiiioni  baa  baas 
followed,  aud  '"  Supply  "  comes  nest  to  "  Wi>rk«,"  whitli  certainly 
Eeeiut  a  more  logical  seiiUf-nae  ;  also,  the  claaaea  applying  to  the  ap- 
ixjiuituent  and  dutlea  of  electric  luspoclora  are  now  put  under  a 
separate  heading. 

Taking  thete  ulausve  Srst,  tho  appoiatmont  of  eleetrie  inspeetors  is 
veetcd,  ill  tbo  oaso  of  all  ordrni  to  oompanles,  except  the  London 
Ordera,tQ  the  Itwal  authority ;  iu  the  loodanOraen  it  is resBad in  tho 
County  Council ;  and  in  all  oainliug  tuual  luthorliy  orden  In  a  oooit 
of  summary  juiisdiotion,  moved  aLtlierbv  aoonsuuiet  or  by  the  under' 
taken  tlieiitsclrea.  In  the  new  tao<lvl  liiis  ■mKiinttitsut  is  veatvd  In 
the  Board  of  Trade.  In  cup  of  the  local  authority  not  ap]>a!nlb^aa 
ia»pccter,  «r  impoi'foi;tly  attending  ,10  inipcctioual  duties,  there  ts  a 
provision  in  all  company  orders  fur  annomtmeiit,  in  sonio  eases  by  a 
niwistiate,  in  others  by  the  Board  of  Trvle. 

Ill  the  new  model  orders  a  claua«  has  been  added  specially  stating 
that  the  Hoard  of  Tra<Ir  insy  ap)>aiitt  an  intpector  for  the  parpaaaaaC 
any  en<]uiry  on  au  acciUrui  m  u  tu  narcly.  1  think  it  is  ooTieaa  tliat 
ihc  Hoard  of  Ttoile  hia  in  any  (:a.ie,  nhetbor  expreoMd  Is  tbasidacer 
not,  the  rii;ht  to  make  cnipiiry  as  reganla  aafely. 

All  local  iriMiccton  are  to  bo  paid  by  the  local  authority,  or 
County  Council  for  London  ;  bat  tees  may  ha  cliarged  by  means  of 
wliioh  part,  at  any  rate,  of  tlio  aont  of  inspootioa  will  be  recouped. 
InNiHwton  may  l)t>  ap[iaintcd  from  time  to  tiii»n  fur  partian 
seniees,  or  tho  appointment  may  be  continuout.  It  is  ral' 
dilliculL  to  kcc  how  thia  matter  will  work  in  amsll  tevna  vl 
there  may  ba  no  totiiduDt  electrician  niiconnectod  with  tho 
tak(.<r»,  or,  at  auy  rate,  none  who  would  care  lo  iind«rtake  the  job' 
fur  auoh  ri'iiiuneratien  sa  oould  be  offered  without  unduly  incnasin^ 
the  cost  of  tho  mpply,  slnco  the  oipdiuos  el  Inspeation  must  In  <Mie 
way  or  another  be  borne  tiy  ihn  roniuniurx 

Prolialily  una  eloctriman  will  sfKinni  tlm  appuiutmaiit  for  asreral 
liiwnn  not  very  far  ainrt,  and  nviide  in  a  convenient  locality  Cor  Us 
disirii:!.  It  will  he  eoinrthing  tike  the  birth  ef  a  new  apeoiaa  :bm1 
BDiee  f  ollowor  of  Darwin  will  iu  the  ucit  century  write  an  exlianettve 
mno'  Ki'*|d>  OD  tho  genesis  of  the  eluetrio  insticator,  showing  1m>w  he 
catiie  to  diffrrentiale  from  ordinary  mnrtals.  how  bn  gradually 
ncijiiirol  an  nxira  tenso  warning  him  againtt  high  pn^witr*,  etc. 

The  duties  of  electiio  Inipeotora  ar«  clearly  doftncd  in  tho  naw 
model  orders,  aa  follows  : 

The  dutlea  of  au  eleclrio  !nspeab>r  under  Ibis  efder  shall  ba  aa 
(ollowa : 


(*)  The  Inspccilou  and  testing,  perlndioally  and  In  spcdal  eaaea,  iti 

the  underlakiTi'  elmtric  Hues  and    workii,  and  ihc  siipj'ly  nj  niicrgy 

given  bv  them. 

(i)  ^e  certifying  and  exanunation  of  motors  1  and 

(e)  811CJ1  atbot  Udllea  in  relation  to  the  undeetaking  as  tiiay  ha 

requireil  nt  liii kI't  tbo  pruvlsione  of  this  aider,  or  ef  any  ra^ula. 

tioiK  under  this  order. 


Tho  next  oUosea  in  the  new  mwleli  are  heuled  "Teadng  uid 
Irai  tec  lion  i"  auil  tlits  is  no  iiiiprnvnmenL  nti  thn  old  IlmiIius  of 
"  T«aLiu|;  "  alouu,  niiico  it  i>  obvious  tbut  iu  tli<i  (mm  of  •  iietwoik  of 
niaiiu  •  f^il  (Ipat  may  im  found  ont  bv  iotiK'-t^tioii  tliat  coiiM  hiir<]lj' 
\tt  trrivitd  lit  ky  tostiii^.  ThMBalftnto*  navn  lincn  grc«tiy  •Itere<l,  *.ntl 
I  ifoulil  [iiijH'ciiilly  iJrntv  AtUntinn  (a  a  npw  rUmu  — 

40.  An  eloctric  illB^H^el,o^.  If  ami  wheii  tmiutrud  to  dnta  by  any  ci>ii- 
ninitr,  iliall  hitu  lime  ta  time,  on  [«yni«nl  by  tlic  connumer  of  thl^ 
pnambcd  tw,  Uwt  the  variation  of  clcclrio  pnMiun)  at  llio  oonmiuiL-t'n 
termloala,  or  in&kc  mfh  otlici'  iiit]>iictioD  uiil  tcsiinK  of  Ltaa  wrviM 
linw,  appuntuii,  uiJ  worlcii  ol  tho  iinilurtalcDni  itpnn  tliu  cO'Dnuniof** 
]irerniilM  m  may  bn  itMiKxary  for  Ilm  [iur|wso  of  ilati^rtntiiingwhotbnr 
llin  iiniUrtakcr*  harnoomiiliiti]  with  iho  provision"  ot  thti  omlar,  »nU 
thr  lOKiilation*  acid  condiiioni  oulijoct  t4>  which  tliuy  Are  far  the  timo 
being  autlioHaoiI  to  aiip]>ly  odoi^  ; 

ubich  it,  I  tltitiE:,  very  pru-tioul,  tmii  may  ht,va  inj|>oTtAul  raault*. 
TltU  claiWD  talcL-i  lliu  iiluu  oftlie  foUosviug  in  th«  oxintiiig  onjim : 

35,  Bvty  dvtitrii:  itmgN-Ltiir,  i(  ami  whexi  Rii]u{ra(l  tn  iln  u)  by  any 
jM>r»c>ii  «u|>]>1ii»l  with  eacrKy  iiy  the  otiilert»kcn,  ohsll  from  tiiiie  to 
tim*  t*"t  for  insiulauon  lui-i  coiiJuctivitj  any  wrvice  liuu-i  by  which 
•Dcli  tnat/Q  ii  atipplieti  anil  the  sBioiPncy  of  any  joint*  in  »neh  tervjee 
UuM,  ano  make  niicli  other  ti'xtii  in  rclaiioit  to  minh  m-rviou  titiui  ai 
may  frotii  Itniu  to  limit  bn  a)i[iror«il  of  tiy  tbc  Boanl  of  'rrmlo. 

In  all  oiniers  tlinrD  ia  a  claum  irroviiliDK  (°^  the  udablialimcat  of 
toatinjt  italiou*  nt  varioni  point*  in  ttir  Kr«a,  oithvr  1>y  tliu  undertaker* 
or  by  the  looiil  autUarity.  I  arn  nut  awaie  thit  any  luoh  Mnling 
aUt'oun  bart.- yul  )w'ii  (Ktnliliibnl ;  but  1  bvlieva  that  in  Miverul  diii- 
triL'U  in  l^iidon  iliiiy  aro  to  bo  ontabliKhtid  for  oue  [Kxitiro,  at  any 
rat*^t  Ibr  otnco  of  ibo  local  aiitbority.  Tlici  praotioal  um  af  them 
i(tati»nN  is  obviotuly  lo  obtaLa  a  record  of  tLo  variations  of  [ireasiure  at 
dilTuront  poitita  iu  Uit^  dyBtuiii,  and  of  cbo  duratlnn  a(  any  abnoriual 

Crrs>iiru  or  atoiipajfp  of  siip|jly.  Thf  bvat  aoluliuii  ai-iixiam  (u  bu  to 
ava  4  rvcordiu)*  voltiin^tcr  nt  i.>aab  iitatiuu,  wbiob  inij^lit  bv  itisdo  iu 
the  thai>e  of  a  pillar  hox  ;  and  (tciuibly  an  itidbttlnf-  vnltiii^'tur  txhi- 
Ulloff  tilt'  iirtofliro  at  any  titiiu  would  Im  a  n'tt'ooiud  addition.  I 
eunaiiW  tlial  the  proihicitinn  of  a  Ihorotiubly  truxtwotthy  rD-c'cjrdltiji 
Toltmctcr  ii>  distinctly  a  dcniduratiim  for  iho  iiii|irornmi]iit  of  cloolHc 
aui>)ily.  Tboro  np|i«ar  to  b-;  vory  few  «uc1i  iiutnimcnix  in  um  at  iho 
prtMot  tioii;. 

In  all  ori,i«ra  I  think  tlloro  ia  rmciiwd  an  appMl  lo  thf-  Hoard  of 
T^idewainkt  any  n>port  of  any  nlMtrii:  infpoclor.  It  is  to  bn  hoped 
tlut  thfi  pOAVur  "'ill  rju  uwd  with  diftornion,  aa  the  clMtHcal  ttalTO'f 
the  Boaru  of  Trado  ii  HlrLally  liinitMl  at  pn>aent~ 

Vow,  takiiiiK  ibo  "Sii{t;dy  "  oiaiiavit,  we  liave.  <ir>t,  that  any  ownvr 
orocoiipicr  of  prcmiuM  aituatrd  witbin  a  certain  diaUuo)  of  any  dia- 
trict  main  i^n  detuanil  a  supply.  Thia  diatanu:  is  iu  the  1S83  oidora 
26  yarda ;  iu  tho  London  Oriors  and  tlio  now  forma  50  yard>.  Uc 
n>ay  be  r«uuirt>d,  however,  to  my  th*  coitt  nf  i!>i<rvine  Hnei  beyond  a 
dlnttico  of  soft.  In  the  old,  bOn.  in  thn  London  and  nnw  moilnl  onltini. 
He  mutt  namu  a  muiiraum  current  in  tho  old  orduni,  or  a  raatiiinuii 
pou'et  in  the  Uuvt,  wi  Itiat  Ibi-  [iroper  blzi'  of  mrvico  linao  tnny  In'  laiil, 
and  this  maxiniiitn  niiut  not  lie  larger  than  what  may  niaMiniuhly  I'« 
exjiectnd  lo  be  ttin  conncini[<tion  nii  tna  prumiaca  ;  and  if  afl«rwarda  ]i« 
wiahei  to  go  boyciid  the  declared  matimuui.  bu  ini»t  bo  [iriijiaivd  to 
|My  fill  any  alteration  ot  aoivicc  linoa  or  aiiparatus  tbori^by  tvuilarvd 
nacMuary. 

Tlia  ptreon  requiring  a  ripidy  mnxt  aUo  ba  jiroiJartd  Co  maku  a  eon- 

'•  tract  to  taico  ami  ]iay  tor  a  eiijijily  for  at  l«uit  two  yBim  of  MUIIiciBuI 

kinonut  to  ]Ay  2C  {rut  c»nt.  on  tbu  outlay  incnrrod  by  tho  nndtrtakuii. 

Ilien  follow  iiruvijioiiaa  roKards  sccuiily  for  jmynicut,  prubihitioii  oi 
iniproi>i=r  ntio  of  ibu  ntipply,  and  a  very  itnpsrtant  one  nddod  tost  yoar, 
wbich  1  will  load. 

Tlic  "  Trice  *'  olanwji  havu  been  considerably  alfootiid  by  tti«  nupj.ly 

IbeiTiK  now  ftoimidftrwl  a  supply  at  tmttfff,  and  not,  aa  forniurly,  nf 
aloctridly.      I  will  niail  tbit  firvt  dnniHi  aw  it  stood  in  tho   old  onJan 
ud  iu  th(i  Loudon  Ordam  : 
SI.  The  undertakcm  way  cliarR-  for  Bloclricity  jnpplifld  by  thoro  to 
Hiy  conaiinirr  [otiicrwuo  than  by  agrmweut) — 
(1.)  By  the  ijiiaiilily  of  energy  containnd  in  <ooli  supply  ;  or 
(2.)  By  llie  actual  ijtiantitf  of  olnctricity  in  sii|iplu-d  ;    or,  unloaa 
iiie  lioanl  of  Trulu  fintti  time  to  time  othcrwiM  diroot, 
[3i,)  Bribe  nnmbor  of  hours  duriun  wbich  ibc  Mii>[3ly  oi  oloetriojly 
b  aotnaliy  u*(h|  by  lucb   oouMutuvr,  and   lli«   maxiinnlt)   camilt  WltD 
MrliJcdi  ha  ia  for  llm  tiiito  heidf;  entitled  Vi  hn  silppliftd. 
6C,  The  undoi  Uki'r»  may  chaiEc  For  (tnorKy  nupiilied  by  thom  toany 
I  ur>linary  oouHomui  (othi'rwisd  than  by  agrooinuut)— 

I  (L)  By  tLc  actual  (|uanlity  of  euengr  H  mpplied  ;  or 

I  (3  )  lly  tlic  clM^trioiil  ii»antity  coBtaiiwl  in  «uch  «upply  ;  or,  anlesa 

L  tha  Board  of  TriiJu  fwin  liine  to  time  otliorwiaii  <linrct, 

1  (3.)  By  till"  niiinbitr  of  hoiira  duHuK  wlilili  the  Ripply  ofouurKy  ui 

^^H  .aciually  uacd  by  iiuch  comumRr,  and  tbc  uisxlmuni  power  with  whiidi 

^^Blie  ja  for  the  time  bajng  entitlml  lo  bo  auiipbcd. 

^^^     In  tliw  now  modola  motliod  (i)  hu  lx«en  altrrnd  an  roUowa  i 

1 32.  The  uiidortakem  may  irbar^  for  unnrjt)'  »ii|ip!iod  by  tliom  to  any 

^^BfDrdioary  uonaumor  (alhurwuc  tluu  by  agro«iiioiii>— 
^^F    (10  l)y  thu  actual  auioiint  of  oncTgy  »o  ■uf)pb(>d  ;  or 
W  ja  1  By  the  elMtrieal  <|«anlJly  conLainod  in  «uch  supply  ;  or 

I  (3.)  Ity  nueh  titht-r  method  as  may  for  Ibi!  tinio  b«iug  be  approved 

^^m  by  tbu  Board  of  Tiadu. 

^B  Tbo  r»*on  for  this  'a  that  the  old  mctliod  (S)  ia  docidnily  wutelul, 
^^  and,  if  KUHcrally  aUoiitud.  would  1(*I  lo  far  tnoro  oaergy,*''""  T"" 
iircMMry  living  tmiipliod  from  central  mation*.  EKOept  in  spocini 
caabi,  auch  aa  lij^htin;;  of  alions  and  boaim^ra  pnralMs,  It  ibould  be 
noind  that  ihc  iMiaiitinre  aviiTroo  to  make  any  lArMrnetit  they  prtlor 
«8  lo  the  fricu  to  Im  char|{eil  ami  the    inolbou,  but  tliey  havu  a  rlgUt 


ta  be  olUTged  In  accordanee  with  methodi  (1)  or  IZ\,  and  the  nnder* 
taken  an  always  bouuil  by  the  undue  praforencw  olauno. 

The  inster  ulau«M  bave  liarlly  been  altered  al  all  and  it  ia,  in  iny 
opinion,  proof  of  llio  very  Rreat  oarr  and  auntiieu  with  which  the»a 
clauau  wei«  ongfnally  drawn,  no  fitt  hock  an  the  yoar  13B3,  that  no 
really  aatiHfiu'lory  iitiprorciMiunt  hanyet  been  propeaod.  ThunedauHaa 
will  repay  vury  att^nlivn  Htndy.  Ttiey  are  <ainetiin<n  lnokml  ii|ion  imi 
Ntumblina  blockii,  arid  it  ii  Mid  tbnt  llicv  are  iininti'lliKibln.  and  that 
they  won  t  WDik  ;  1>ut  I  am  alinid  that  tboMdilSRuUio!!  nrv  rather  dno 
lo  want  ofatiiily  and  dofccta  of  inotora  than  to  the  clanma  tbnRiaelvea, 
Tboy  am  too  long  t«  take  ill  dotaili  but,  roughly,  tho  giat  i*  a* 
follows: 

Any  niim'wr  and  description  of  meters  may  be  usoil  both  by  rwn- 
Bumer  and  nndeilakeri.  but  only  one  meter  ii  to  be  used  for  ascertain- 
ing the  value  of  tbe  supuly.  Tills  ii  lu  bo.  a  meter  corUllod  by  an 
elodtrin  in^iw-'tor  apjH>titt(.il  uudiu  tho  order,  Kote  that  it  ouinot  bn 
nirlilied  ly  anyotia  nlaif.  Tliv  iniiwi^toi  nmil  certify  ibriMi  thinxii  i 
(Irt)  That  iho  iiii-ter  it  of  aoiue  oon-trnelion  and  pnttern  i|'|>rovijl 
by  the  Hoard  of  Pradn  ;  (2od)  tliat  it  hai  been  lii«l  and  oonneoted  ta 
tho  nurvice  linen  in  aonio  nmnu'tr  appr^vuil  hy  the  Bonrd  of  TVailn, 
wliiph  niiut.  th«ffetorn,  in  aiipmvin}{  any  [latluni  of  iiioter,  ptewnilin 
in  what  way  it  i*  tn  lii>  llxi-d  and  rimiKiofHl  to  the  Hrrrico  linoa  ;  (Srd) 
that  it  if  a  correct  moti'r ;  and  in  nialsiiiK  thia  Icul  declaration  tho 
iiiapector,  in  my  opinion,  may  rcaaonably  talio  account  of  and  no 
gniiUd  by  any  mark  or  cortifiaato  attacbod  to  the  mister  iibowin)^  thnt 
It  htm  boon  thnrotigbly  taatnd  and  found  aufficinntly  arnnrato  to  1>o 
pronoiinrMl  aoorrtct  meter  la  ennis  atandardiring  Istwratoi;,  or  li» 
may  liiinMlf  carry  out  the  neoesaary  tMta  in  a  Ubontary.  It  la 
obvloua  that  bi' cannot  tborou^bly  toit  It  in  the  conauinGr'e  ovilar, 
and  alao  tliai  the  words  "  a  oorreot  meter  "  cannot  bo  liild  to  be  only 
apnlii-able  to  a  iiiiiter  ihat  waa  absolutuly  perfevt  tliTOiiKhuul  ita  nag,v, 

Tbu  liiidcrtakcrB  are  to  supply  Ihi'  (-unnutiiur,  <'itbtir  by  jnu'oliaae  or 
hire,  with  a  m<.'ter  on  demand,  and  proi^iire  it^  Mrttiicahuti.  N*o 
roniuniur  i»  allowuil  to  ouuuect  or  iiaoouliisrt  tliu  tiU'tur  nxad  for  awior- 
taiiiinft  tho  valiia  of  the  anppty  witbuui  giviug  Qfl  liuun'  nalu^u  to  tho 
undortaknrit,  under  |Nmalty, 

If  this  meter  bclonpi  l«  the  ronaumin'  ho  ia  to  keep  it  in  [iropor 
onlcr,  but  if  it  is  hired  froin  the  undertaken  they  mtut  maintain  it, 
and  in  either  caac  Uicy  may  remove  it  for  to*liiJ|i,  all  cxponwa  cou- 
npcled  with  the  ramoTat  biiing  iiaid  by  tlio  coniitinitr  if  th«  inotvr 
turns  out  lo  bo  faiilty,  and  by  Iho  iinilprlttkerB  if  it  is  in  proper  order; 
and  any  olber  meter  or  aiiftaracuM  placed  by  tbe  iiiid«rUkora  upon  the 
conktiDier'a  premiica  for  tW  piiipoM  of  aaocitainio};  or  regidaitu);  ibo 
HUppIv  of  (tnc'fty  mu^l  be  of  some  constractioii  and  jiatteni  and  oou* 
iin;Ii::<I  in  a  manner  approvoil  by  tho  Hoard  of  Trade. 

Tho  only  otbur  puint  in  the  oidon  of  uineh  elei.lrii.'al  iiitereet  ia  Ui« 
lirieu  aehcilule.  In  ibis  the  definition  of  the  Board  of  Trade  unit  baa 
remained  unaltered,  «)ii!ept  tho  eiiupllfltation  of  the  wordinj;;.  Last 
yeorthanwaa,  a«  yen  mey  rirmember.  tome  sgjlaiiun  to  have  the 
BUiount  of  the  unit  iucreaaed  tenfold.  The  |>oint  was  rttftrrred  to  vciiir 
coiinctl.  who  did  not  recamnioiid  tho  alt«ration,  and  the  Board  nf 
Trade  very  williofcly  left  it  as  it  woa.  Of  couriu  unilertakois  are  at 
liberty  to  make  agronmoDts  for  a  price  per  10  unit*,  provided  that  tba 
chargM  do  not  eKctod  thn  rate*  laid  down  in  tJiti  aahodulo. 

In  the  London  Qrd«n  of  last  year  th  era  wan  addcil  to  the  Hdc^nd 
bciMioii  a  pravlBo  lo  anablei  tlie  ttandanl  prrmure  on  the  mains  [o  lio 
taken  Into  aceoiiut  In  asaessinK  the  value  of  tbn  aitpply  where  thia 
preaaure  is  a  hi^h  proaeure,  antTlhe  cnorsy  is  trensforned  ;  but  in  tho 
uew  iiiude)  thia  soctioti  boa  Ineo  maoh  armpliliod  by  tho  introduction 
gf  anuw  term— lix.,  the  doolared  preaeure  at  tboroniiumar'a  tormiiial", 
nhloli  It  i*  proposed  to  deal  with  tn  the  new  Tegiilalioiu. 

Safkit  RKUULaiioita, 

Tlicic  wci'D  embodied  in  the  old  ordent,  anil  were  in  giMt  detail, 
hticli  poiuiu  a.1  Lba  Jutauou  Biiart  of  termlnala,  and  the  maximum 
enrritnt  ta  be  taken  from  any  pair  of  termlnaU,  bBing  apeoifled.  Tho 
timwiim  on  dintribnliug  mains  and  setviuu  liuoi  was  not  to  exceed 
200  voltHoontinoflusor  100  alternating  ;and  no  |Hirtiun  ufany  elsotrio 
line  placed  above  ground,  aad  not  enclosed,  was  to  hu  ata  preMnre 
frwin  oarili  cxcoodinK  200  volts. 

The  St.  AuatuU  License  of  1886  is,  I  think,  the  lirat  liconie  or  order 
in  wliich  aeMrate  i«Kii1ation«  have  boon  iainad  ;  and  tho  same  foiin 
haa  been  tuted  In  the  KansinstMi  and  Knigbtaliridgs  Older  of  188B  and 
tbe  St.  James's  Uoenaa  el  188B.  and  noarly  thv  Mine  Ibirio  in  iha 
Cholaaa  Urtlur  ol  188b.  These  ai«  mora  wiieral  in  charaotar.  Tlio 
limit  of  low  prciaure  liiu  bcun  niael  IdoOO  volte  conuuuoiis,  while 
alternatins  ourmnia  am  not  to  be  usod  except  with  tho  npprovxl  uf 
the  iloard  of  'I'radu,  and  under  auob  further  tvgulatione  aa  luay  be 
considered  ncccawry. 

A  very  important  innovation  has  also  been  intn>luo"d  in  tlieae 
rcigulaiions,  providing  that  thn  iindt-Tlukun  ahali  eut  olT  any  oouiuiiMr 
iip'in  whosn  jiTomiMa  thoy  linil  that  x  lenkaRu  oaiala  baring  a  ruHtt- 
auc;  to  carlh  of  IcH  than  5,000  ohmi.  Tlit.i  ia  tu  some  ej;toiit  a 
■l«(>artaro  from  tUo  iwlicyof  the  Board  of  Ttaili-  tu  leave  tliui<.-|{ulation 
uf  the  oiroilita  Olt  private  I>romi»iMi  lo  the  in-iurancc  «)tD|Hiii<^*;  but 
iiaiortmiatoly  ekctttcily  diw*  nut  i-mfgtm  lo  Uieao  arbitrary  dittiuo- 
Cions,  and  a  bad  le^k  on  a  eoninmor'i  prdmiiHM  U  juii  ua  much  u 
souroe  of  dangar  and  dilbculty  lut  one  on  tlie  main  odImiIo— in  the 
uasu  of  direct  nupply  aysttiuis  at  any  rale. 

Tlie  genervl  nf[Lilaliuiis  fur  'jvertaail  wires,  mailo  under  section  4  of 
the  Aol  of  188Q.  are  protiy  };niiutully  known  at  tho  proMUl  timo,  and 
]  need  not  ilwoll  upon  them.  As  you  am  awiro,  tliry  weio  Iboronj^hly 
loriaod  by  your  council,  who  have  also  Ki>*e"  tht-ir  jiowurfid  asiii^unau 
tt>  the  Board  of  Trade  in  ihe  matter  c(  some  new  propmed  ReawraJ 
i««ulatiotis  for  underUlcnm  ot  olcolrical  supply,  wbicli,  bowever.  an 
slltl  nndor  diseuMioii.  Tbe  priuoijial  featunin  ul  the  new  draft  rvgu- 
Utiouiaru:  (1)  Tliu  diriaiou  of  tlie  various  systeiiu  of  supply  into 
lliive  claaica,  vix  ,  low  premuro,  hudi  pr«.iiin?,  and  oatra  lii^h  prcs 
anre ;  law  prmnire  to  eiteiid  to  300  rott^  coutinuou.i  or  laO  altor- 
nutiug  i  liixli  |in«aun  fnuu  alovu  ibU  to, 3,000  vultM,  uithur  cuiiliui^- 
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oiu  or  Altcnutltig— thkt  ii.  to  u  High  n  jirtntaio  u  w«  luve  htd 
jnacticftl  exparicDOB  of  in  (lutribntioD  iVBtems  ;  extra  hi^h  [ireBtiiT^. 
■boTO  3,000  TolU.  (2)  A  piR0ntL  nra-vuiniii  CliM  wliniL' Iii^li-iirui-iiirfi 
WDllll'Itora  <a  kppftratufi  uv  exFMVtM  in  mich  iinniliansai  Ui  Im  posnlbly 
tondied  Ip;  panons,  or  broiifiht  inco  conlAuI  vith  lowprtaanro 
vaodiictofai  tli«y  ahall  b«  eutircl;  cncloMKl  ia  «tn>iig  mitil  onuiiif; 
•ffidoDtly  oonnMtoJ  to  outh. 

3U1-I-1.T  RsouLATtom. 

Tliue  luve  bacti  «ubjcbt«d  to  leu  olUntltin  th&u  tli«  titfi-ly  regiiU- 

liunn.     Tki!  rMiktbn  uf  BtAUil&rd  unMiure  petiaittail  liaa  livuii  rtduoiMl, 

.0*1  iu  the  new  iliafl  it  is  proiKwBd,  ui  alrcMy  sUUil,  to  iulrwluM  th« 

rUea  «[  >  prruiir«  to  be  <le«Und  at  tlio  coiiftuitier't  terniln&U,  which  U 

not  let  varj-  toor*  thwi  fl  per  «nt.,  «iJ  the  variition  «f  whieh  may  b* 

li-sliil  lor  the  (-oiuuaiar  oti  liia  kmiltcatioii  liy  tits  dairtric  iukiHuiur. 

ItiaaW  pro|Kwn(l  Co  taka  ailvatitagii  of  tli«  pntrntii  of  tlio  Iraui- 
fomior  k/ilctii,  ui<l  itroviilo  that  Iho  conxitnior  lupnlicd  from  a 
trouaionncr  on  hit  prcmuca  slioll  tiava  the  ch-aico  of  two  preaniroi 
givoD  him,  one  aboot  half  Cho  other. 

No  iloiilit  Riativ  i>f  tht>  rn^iilalioDH  thai  kavo  imaa  madi'  arn  opon  to 
eiiticimk ;  hut  I  wonld  paiot  out  that  thny  ar»  in  nvdry  ca*e  the 
reault  ol  verj'  caraful  conaldentioo,  anii  tliat  ot»»n'at)an*  an  them 
ttoai  many  dilfereiit  pomta  oT  view  have  >«eu  uilimllt^d.  aa<l  ifiveii, 
u  lu  aa  poMJble,  their  du«  wvgtliL  It  is  not  unlikdy,  thcrefuK, 
tlwt  a  eritiobin,  evan  Irom  a  titxh  electrical  authority,  may  lie  uiiJiibL 
iaden'ODniua,  froin  the  oritia  act  being  act^uaiatwl  with  all  thv  cir- 
fftunttancca  and  M&ditloiti  whiih  hav«  f^idoJ  the  BmmI  o(  Trade  ; 
.■nil  it  ahanltl  alio  be  boma  in  mind  that  tht  Uoaril  are  emjiovi^m]  to 
ailT  any  rugulaiiona  iaaiiwl  by  thoni,  or  to  rujii.'al  Llmtii  am!  Luuv  rtudi 
aDM,  aboulti  Iho  pTOgraM  of  eleotri.Dal  <li«Davory  utd  furtlior  iix[ianc)iuo 
mnko  nich  a  connc  Jeaii'able. 

AoA  wbatemt  inipcrfoctinn  may  bocomn  apparent  in  thcao  rojcula- 
tiona,  I  MD  conlidvDtly  aillnn— and  1  (eel  aure  that  thi*  pro^i- 
tioQ  will  nooiva  thn  Mipport  ol  IhoM  araiujt  yan  wlio  havn  oxpcrioiica 
^itsmatHodafif  pTMadura— that  th«  Boara  of  Trado  ba«  ba»ii  gtiidn<l 
Boltljr  by  tha  deairt  ta  do  the  daty  iuipond  upotL  it  ty  PailiftniKot, 
nnil  to  MFve  the  bast  inierenta  of  pnMlucm  and  coneumen  alika. 

Auil  now  I  hhoiild  like  to  say  a  faw  wtiivls  abaiil  tha  i  laudai'diaiii); 
lalwrsUiry.  V-^u  are  uroliablr  awAtu  lliai  tli«  Ituard  of  Tratle  liavu, 
in  ilcf«Teut,'*  tu  the  wutii'a  of  {bo  \mqpi  l«dy  iiu«-  iiitcrcatvd  iu  |>rautical 
amilic'dtiona  of  olMtriHty,  a>  vapratMHl  by  a,  i-owcrfii!  <lcjitilatioii  to 
tile  I'teiMvnt  lajt  year,  und«rtakea  to  {iroviile  !toiiiutbin){  in  th«  nature 
of  a  t'^aling  i->.lalill»liiii«tit  tiir  iciBlrutiiuiits  iuti'ink-il  fur  tliu  im-a-iurfc- 
mtiit  uf  elei'.trical  qu*iitilii9i,  aualuHuiix  to  thu  Suiiiiinli  l)«iiariiiiBUl 
ni  the  Board  of  Trade  fur  weifihta  and  incajtiirrx  nf  the  inoru  grua*  and 
luatcrial  i|tukntitirn.  Thoy  have  alao  takvn  povroin  iind«T  tlie  Waighta 
and  Mpanuaa  Act  of  laat  aotaioa  to  undoitakc  aui;h  t«sti«|c  and  vorili- 
Oation,  and  to  charge  feet  lor  it  ;  aa  that  Choiio  vorilioationa,  whatever 
their  acirotifie  valna,  will  poaiena  a  Icga!  valiH. 

A  i;entnl  aohriue  for  th?  «copn  ami  working  of  thia  latwratory  was 
drawn  u|i  nry  careliilly  lastyaar  by  a  vommittes  of  your  luatilutiori. 
)n  couueotlcui  with  whiaU  1  ilionldlik':  to  ml-uIiuu  M[>oeiaUy  iti<i  hard 
voik  dona  by  Dr.  FloQiing  iu  a  cauas  vliidi  he  baa  awn  abundant 
proof  that  lu  hu  at  hurt.  The  ipMiural  iiIm  outbuilinl  iu  this,  in 
which  I  pntaotially  fntlrely  ooncurred,  iJt  that  the  ibinf^  uliould  grow 
ftom  Btnall  baghuliif:^  lliia,  I  think,  ia  itit  Enpllah  way,  and  I  need 
only  point  to  ttie  preaent  luwlUaa  of  our  ouru  Iu>tUutioii  ai  au 
axampla  ofila  auocoai.  Our  mure  i]ii|>rvaaionabl«  ueigliljuitn  on  the 
other  aide  of  tbo  Cliaund  Itkr  to  aurt  thtiiu  iliiii|{ii  in  a  diirciroiit  way, 
liev  mnat  faave  aomtthin^c  grand  and  attiking,  and  «l  cniirxQ  there  ia 
much  t-i  bo  aaid  for  thia  view,  if  yon  have  the  mean*  to  cvry  it  out ; 
but  it  lomelimw  Icada  to,  aa  it  wore,  wtting  on  a  ■taam-liammor  ta 
Ara<k  niit«.  No  doabt  the  ataani'hainmAt  can  do  it  vciry  wnll,  hiit  a 
pair  ot  mil crarknn  ia  ('him[iitr.  Now  I  can  jimiiiiw  that  thoro  will 
M  nothing  gruiiilioae  about  our  laboratory— wo  arv  RtArriiif;  with  a 
Tenonliiiary  |>Airaf  nat^rackoii. 

Ititbardly  iii<cMaary  to  oiiaerre  tbat  tbo  ama!]  bcKlDniuu!)  idtu 
wta  lli«  i>ut  uf  the  ai,'hvRi»  moat  to  tba  taate  ii(  tlie  Trnaaury  ;  in  bet, 
to  UM  ail  aleotrical  luotaiibor,  my  Lorda  would  have  liked  our  electric 
Mrtiole  to  have  ac>iiiired  ita  potontial  of  doinj;  work  by  atartlufc  in  the 
ttglliinate  way  at  an  infltdlo  diitaaoa  Iroiu  Ibu  oliarged  body  (thu 
national  pnrae).  and  to  havu  bean  a  ImiK  tiuiu  on  tlia  ruad  loo.  How- 
em,  let  ua  uut  furKot  Llial  if  wo  am  clectrit'iaiit  ne  ire  tl.to  taxrnysra  '. 

Now  wlial  WL-  hujie  to  do  in  thia  labotalory  i:f,  llrit  of  all.  to  £Ct  the 
true  valuev  of  Lbs  electrical  tuiila.  within  a  Tory  iniall  poaaiblo  pot- 
Gontagc  of  error.  Wc  arc  not  tied  to  tho  »a-calIod  It^al  units,  which 
1  may  T«inark  haTO  no  legal  valnn  io  Kngland  ;  but  with  the  amistaiiM 
of  Lord  Kayliiigh  and  thn  StAndarlJsing  (Jommitlce  ot  the  British  A«- 
Mointion  wo  hnno  to  get  evou  tiear«i  tli«  truth  than  was  arrived  at 
vlcli  lUa  Mt  of  unita.  Secondly,  liavrnf;  got  there,  wh  liupe  lu  kwp 
tbam  bjr  well-deriaod  i:h«kfl  oud  Ftei|iiuiit  refcmniMi  tu  the  ruudainental 
BMHDieiUDUC.  Thia,  aa  wo  are  at  prEEKUt  adviwd,  will  Itc  the  incaiurn- 
tuant  of  ciuTvul  by  Iho  iiusntiiy  of  advci'  de|Kwitcd  from  solution 
in  ■  d«tera)ined  ura«.  Thiidty,  •«  won  as  wo  are  aatialied  that 
ButSi>l»nt  aociiracy  and  jiMriuaoenee  liaa  iiean  arrirbd  at  with  out 
tuatnuiluula  auil  iiLuthodi,  we  iliull  In  toady  tn  remiva  inBtniRinnta. 
eillier  fur  siittjito  Tedlination  in  the  caw  of  orilinary  coinnidrcal  itiBtru- 
moiili^  at  a  siiial!  cliar^n  lor  each  reuding,  or  (or  thorough  tostins  and 
car ti Ilea tion  in  tbo  cmd  of  iDatruaioau  Anaoiiltcd  aa  aub-stAudatiiB. 
(To  b*  eoiictvdtd.) 


PROVISIONAL  ORDER. 


Llira.— Tbo  Iiitvriuitirjiuil  KxliibiLion  at  1.iviwl>  was  (irnnMl 
on  Mjay  21.  Thd  building*  ci>nKtat  uf  tivti  unurlji,  wiUi  diiiiitg- 
ruomi,  kitcheiiB,  utv.,  cuvoruig  iuiu-«au(  uvi?r4,O0Oynrda.  Thtt 
I'xhibits  corupriae  an  intorMting  cullectiun  uf  works  of  %n  and 
inanufaoturM,  nnd  iooludes  a  I'nriety  of  building  appliaucea.  The 
buildin^a  and  grounda  arc  lighted  by  arc  li^nts  ;  tho  dyiiamiM 
itn  driven  by  tha  "  Critnn  "  ({lu  eugini>,  supplied  by  Mr.  Kdwiti 
Oidruj^d,  •D^eer,  of  Loods. 


FORM  n.-UNDEETAKER3  UKIHO  A  OOMPAHV  OB  PERSOK. 

(OlHirfarfruf/rvin  jujR!  Ji7.) 

NoTUin,  *c. 
M.  Kotiuni,  otdort,  and  oth(?r  documents  under  tbUorJar  mtw  ba  in 
writiuf!  or  iu  i>riiit.  or  [-artly  in  writinp  and  partly  In  print,  and  wlwru 
any  notice,  order,  or  docturndiit  rnqiiimi  authantieatiott  by  ttie  local 
Authority,  the  slguature  Iheroof  by  ihn  riork  or  aurreyot  to  tha  U>»1 
authority  Hhall  be  suUlcieul  aiitticu  tics  tin  n, 

tS,  Any  uotioo,  order,  or  ioouwent  rrtjuinid  or  aiithoriaMl  to  b* 
loTveJ  upou  any  body  or  peraon  under  tbiJ  ord*r  or  tbe  principal  Art 
may  b«  nerved  oy  th(>  aamn  boing  addiMM-d  to  niob  body  or  Mnan, 
and  being  lelt  af  or  trsnsDiitt«d  Uiraiigh  the  poat  to  thu  following 
aildrcMM  roapecllvely  : 

(<i.)  In  the  otae  of  tba  Board  of  Trade,  the  oBBoe  of  tbe  Boaitl  of 
Tnkdo; 

[h.)  In  the  cue  of  the  Poatmaator-Odnoral,  tlio  donerol  Post  Office  ; 

(r.)  In  thn  cmm  of  any  County  Oiancil.  tho  ofScc  ofauob  Gouneil  : 

U.)  Id  the  cooc  of  any  local  authority,  the  oSico  of  md)   looal 

authority :  .      , 

(>•.]  In  tbo  «iu«  of  tbe  undertakoTH  or  any  other  coranuiy  nanig  & 
regiat4riul  oflii-e,  the  regUtersd  offloe  of  the  undertaken  or  an£b 
com  pan  V. 

(  r.)  In  the  raac  of  a  company  haviug  an  atflc«  or  afl)c«a,  but  no 
reg{at«red  oSice,  the  principal  office  of  thai  oompaay. 

(jf, )  In  tbo  case  of  «iy  other  poraon,  tbe  uaual  or  Wl  known  pi*oe 
of  abode  vt  nucli  punon. 

Wliaro  any  noticu  ii  aervLHl  by  post,  it  shall  b«  deantad  Co  have  beea 
servod  at  the  time  when  the  1ett«r  containing  tho  notice  wmM  b» 
dellver-'d  in  the  ordinary  wmine  uf  ikwi.  and  in  prorlng  auch  aerrioe 
It  aliall  be  Hufllctent  to  prove  that  tlie  letter  cuutaioiug  ttit'  notice  wa* 
prOjierly  addrera-id  and  put  into  the  |jort. 

A  noticu,  (jnler,  ox  i!i«'Ument  by  this  order  reiiuired  or  antboriaad 
to  bo  Mtred  nn  the  owner  or  cmctipiur  of  any  premiaus  shall  hodMinwl 
to  be  properly  addrpwioil  if  adilntianl  by  the  description  of  the 
•'  owner  "  oc  "  occnpier "  of  th«  iirflminwi  (naming  thit  premlaea)  with- 
out further  name  or  description. 

A  nolicR,  onler,  or  documnut  by  this  order  ivquirwl  or  antfaoriwd 
to  be  Mrved  on  tbe  ownvr  or  oconpier  of  proniiaM  may  be  aarved  by 
delivering  tlio  same,  or  a  trOe  copy  therwf.  to  aoma  pareen  on  tu 
prnmius,  OT  if  there  It  no  person  on  tbe  premlMa  to  wnom  tbe  «una 
ean  with  rnauansble  dlliKencu  be  dcllrerci],  by  Axing  tha  notica  on 
fiotne  cimiipinioiu  ]«rl  of  tlie  premiaea. 

Suhjool  to  tho  proviiioni  of  thti  unler  aa  tocasaa  of  emetgctioy, 
where  the  interval  of  tinio  between  tho  wrTiue  of  an^  uotioo  or  doon- 
iin-'nl  uuder  tho  provi«ion«  of  thia  order  and  the  execution  of  any  worlci, 
ur  tbe  jHTfuKnaiico  of  any  dnty  or  act,  ii  leu  than  aeren  <uyt.  Che 
following  Aiyt  nlitll  nnt  be  reckoned  in  t3ie  computation  of  aneh  time ; 
that  id  t3  say.  Sunday.  Christmaa  I>av,  (-onl  Tridav,  any  Bank  Holi- 
day tliidiT  and  wtlhiu  thi>  meaning  01  the  Itank  lloltday  Act,  1871, 
and  any  Act  aiuenillns  that  Act,  and  any  day  appointed  for  pnblia 
faal,  hninilialion,  or  tnatikagiving. 

Ri;vQ<ATiciK  OF  Oru^EK. 

66.  If  at  any  timr  after  the  commancement  of  tbis  order  tbe  1«m1 
suthuHty  make  a  re|irc8?nlatii>n  to  the  Ijnard  of  Trad*  that  tbe  under* 
lakt^rv  have  luaile  any  dclaiitl  in  executing  works  or  aapplying  ener^ 
in  iccnnlaucr  with  tbe  teriUH  of  this  order,  and  that  sucfi  default  is  la 
conacnucncs  of  the  involveucy  of  tbe  undertaken,  and  that  by  reaaoa 
of  tncn  insolvency  the  undertakorn  are  unable  fully  and  «Hiciotitly  to 
dixchtrge  tho  duties  anil  obligatiohji  Impooed  njion  tbem  by  thUonler, 
ths  Board  of  Trndc  ahall  eai^uire  into  tli«  tniCb  of  sucb  ropreaeotAtiOD, 
and  if  upon  siidi  onqutry  thry  ire  ■atiilied  ul  tbe  truth  of  nieh  re|n*- 
««uution  they  may,  after  cfiniidntiug  any  further  reuTtMntaCiow  of 
tbe  local  authority,  rrvoko  thia  order  lu  to  the  whoV  oc  with  the 
cuuaent  of  Ibe  undertake m,  as  to  any  partofthc  area  of  iiipply  ; 

67-  If  at  any  tiin»  aftur  thii  -oomuienoBRietit  of  tliia  orlnr  thn  nudcr- 
taken  renruaont  to  the  Board  of  Trade  that  the  underukiiig  aaonot 
bn  carried  on  with  prolit,  and  ouulic  tn  be  abandoned,  tbe  Board  of 
Trade  *ball  rtii|uire  into  thu  truth  of  audi  icpreeuntAtlon.  ■□■]  if  upon 
sncb  enquiry  tliey  aru  natiafieil  of  the  truth  of  mob  r^[«nat4Uoii 
tliey  may,  if  iu  tWr  diwrctiou  tbey  tliink  tit,  rtroke  thia  ^tder  U  to 
the  whole  or  (with  tile  conaout  of  the  midertakora  and  of  tiM  Uwal 
authority}  on  lo  any  part  ol  the  area  cf  supply. 

68.  In  addition  to  any  other  powore  which  tho  Board  of  Trade  may 
have  in  tbat  bEbuU,  tliuy  may  ruvoke  tbia  order  at  any  time  with  tM 
coti»nt  and  rancurrcocv  of  tho  undertaker*  and  tbe  local  authority 
upon  such  lurma  ai  the  Board  of  Trade  may  tbink  jtift. 

bS.  If  the  Board  of  Ttsde  at  any  time  ruvoke  this  order  aa  to  tho  { 
whole  or  any  part  of  tlie  KM  of  aopjily,  uudnr  any  of  the  ptoriuono 
of  this  order,  the  tallowing  prOTiaioas  shall  have  clfeet  i 

ia.)  The  Itoani  of  Trade  rbslU^rvc  a  notioa  of  such  revoctttloo  apim 
tlie  Qudertakors  and  upon  tho  local  authority,  and  ahall  tu  audt  aotiee 
tix  a  date  at  which  enob  nvocntion  ahall  ta!ko  effect,  and  tnta  and 
after  such  date  all  the  powers  and  liabilitioe  of  tbe  undertaker*  uodor 
tbia  order  for  the  anpply  of  energy  within  neh  area,  or  part  thereof 
t)  alorcsaid,  shall  absolnldy  oe>ai«  and  determine. 

{b.}  Within  two  rnunthj  a[l«r  the  serTloe  of  inch  notica  by  tbe 
Hoard  (if  Trails  u[>ou  tbe  local  authority,  the  local  authority,  if  they 
think  lit,  may,  by  notice  in  writing,  rouuire  tbe  undeiCakera  to  sell, 
aud  thereupon  the  undvrtakors  shall  noil  to  theui,  tiu  much  ol  the 
iiudertakinKi  ^'  auch  part  thereof  ai  atoroioid  as  is  williin  the  diatrict 
ol  Uk  local  authority,  upon  uttai  of  paying  tbe  then  value  of  all 
land,  baildiu^s,  worlu,  materials,  and  plant  ef  tl>e  undertaker*  suit-  • 
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bIjIo  to  and  tiitnd  tiv  thcmi  for  tlio  piirpoaea  of  the  iindmialdng  oi  such 
part  thsTPof  m  Bloipsaiil.  sucli  ralii*  being  agr*""!  or  e^timattsd  in 
muinoc  dir«cted  bv  Ih»  Eloolnc  Lighting  Ai^t.  188B.  in  ilie  cue  of 
immliMfin  nlTnrtml  lir  l)iu  local  authority  und(>r  «ectjiin  2  of  chat  Act, 

(ft)  Mfliar*  »ay  iiurchiM  in  eo  etfeutai,  ihe  uuUertakiiig,  ot  part 
tli«t«<>I  ao  punbaMd,  ali«U  rett  in  ttu  looal  antliarity,  frviol  rrotii  aiiy 
dcbU,  inortf;ae«a,  or  limlUr  obl)f;atJona  ef  Cha  Dndertakert  or  atta/ih- 
Idc  to  the  iiTi<rortakliif; ;  and  ihe  rtrMatlon  of  this  anUt.  u  ta  the 
whole  ol  (lir;  ann  iir  sugiply.  ur  midt  ]Mrt  lliereur  aa  arurt'iaLiI.  fihali 
•Iteliil  oiily  to  l!i»  rnvBCBtiati  of  tliP  "Kliti,  jxiwers,  aiithoritii'a,  Jultea, 
»tiiloliliKnliim»rif  r lie  luiiirrlokpfs  from  whmii  ihn  iimkiiJikittK.  t  wmli 
put  tlicrcofannfarcnid.  i-ipvirrhajwcl  inrrUtion  to  tlienupiily  ofcner^cj 
witMn  aacli  area  or  put  Ihorcof,  and,  n'o  u  aforcaaiil,  lliia  ori<;r 
ihAll  ntBOJn  in  full  f«rc£  within  such  aroa  or  ntit  thereat  in  favoiii  of 
the  loul  atithnrity,  by  whom  niic.h  unclnrtalting  nr  part  thamivf  i* 

purchmirrl  ia  afort'iiAid  ■ 

[li)  Where  no  puirchaie  haa  Ijeen  pITeotwl  undor  thi?  precsding  prO' 
riaioss  of  iliin  Btclion,  the  local  authority,  ami  any  body  or  [ktmr 
who  may  lie  IIqLId  tu  nt^iair  ativ  street  or  part  of  aitrect  iii  wliiuh  auy 
work*  of  thn  UDdBrlaki!i9  may  liavE  bwa  jdacod,  tiimy  (subjoot,  how- 
•v«r,  to  any  aj^Mmont  hatw««ii  th*  ]cm»1  aathori^  or  iiaoh  hod/  or 

Eenon  and  the  undertaken  providing  for  the  remopal  of  lU'ch  worki 
y  the  nDdeitakura)  ftirUmith  remove  luoh  woilta  with  all  r«uDnabl« 
care,  and  the  midflrlakon  »haH  ]>»y  to  tlio  local  autbonly.  or  othar 
6w}i  Ixidy  nr  [lomoii  as  afuraiULid,  hupIi  ruaaorialilH  cuatfi  ii-f  aiiL'h 
niuvTal,  and  of  the  rcinntatcoiDuC  ul  such  ntcvKt  or  iiarl  ul  a  aircot  an 
may  be  srpeeifiej  in  a  naticc  to  be  wrri^  oa  the  utiuei-tak(T>  W  nucli 
local  avtnority  or  other  body  or  pcraon,  or  (if  ao  required  by  the 
nnilcirtakera,  wilhiu  one  wuok  after  tha  tervicR  ol  auob  notice  u{ion 
th«iu)  ai  may  be  nvCttod  by  arbitration. 

If  the  undertaken!  fail  to  jiay  nich  rtajtonabia  <^oiiIii  aaalorenaid 
wilhiu  oiie  niniith  after  tlir  ecrviu;  u^mn  thrni  of  i.iirh  notice,  or  llin 
dclirtr^  of  tho  award  of  lb«  arbitrator  (a*  the  cue  loay  bo),  ttie  loi^al 
anthon  ty,  or  other  lurh  body  or  penon  aa  aCerwatd  may,  without  any 
pr«vioTiii  notico  t«  tho  nndcrtakdn  (hut  without  t>r*jiid)C(>  to  aiiyuChar 
remedy  wliirli  thry  may  have  for  th*  niconrr  of  thr  amount),  «(■»  and 
diatMHKP  of  any  «iiah  works  ii  arorasaid,  eitder  by  public  auolinn  or 
private  mIc,  and  lor  luch  sum  or  iiiiDi  and  to  auch  peiaon  or  ptrvana 
iu>  they  may  think  fit ;  aud  may,  out  of  tho  piococdii  of  such  aalo. 
pay  and  rviuibur«e  theiiiBidva»  ihv  aiuuuu.1  ot  the  wbLd  80  Bpeul&ed 
or  R«tt!«d  ■«  iLfornwiid  uml  ui  tho  coetn  of  s«ln,  aud  LliH  balauOv  (if 
any)  of  the  proo«ed4  of  the  sale  shall  he  paid  owr  by  them  to  the 
nnderUkers. 

(r-.)  Inoaie  the  Iwal  authority  or  auy  bodvor  person  may  beeotltlMl 
Ui  any  l-oiu |ii)ii*atiou  lor  any  damaK*  aUHtauied  by  them  by  raoioii  or 
in  ouiii*i]uciife  of  tlio  niccMiion  of  any  vvmks  wil.hin  inch  area,  or 
part  theivof  n  aforosaid,  or  the  eicrciso  of  siiy  povrurg  by  thia  order 
granted  to  tho  undvrtakcr*,  or  lot  any  FX|«iiiie>  to  ntiicfi  lach  local 
anthorily,  body,  or  peraon  may  hava  oeen  put  in  romorjng  any  worfca 
of  tbo  unjortakon  within  uueh  area  or  part  theruaf  under  the  provi- 
•ioDa  of  thia  atilnr.  Hurh  comMiuUkCion  iihall  Iw  a  firat  chargn  on  any 
money  that  tnny  have  htnn  di^pimitml  or  ■oQumil  liy  the  iinilertaknt* 
iind«t  tho  prov-iiinin  of  this  onlor  in  rcsffict  of  such  aica  or  part 
tltortof,  and  which  may  not  hare  been  repaid  or  rclaoscd  to  the  undor- 
takcn,  and  tiuch  nionny  i-hall  bi>  applied  rati>ab1y  in  ititiiifjiiig  Kuch 
ciaimn,  anil  in  every  mwh  rua  tho  aionnnc  of  companMition  to  Im  paid 
In  rwpeot  of  the  varioiucUim§  and  the  p«[fiona  to  whom  it  it  to  h« 
mid,  shall  be  dotQnniiied  by  an  arbitratoT,  to  be  apnotDied  by  the 
Board  of  Trade,  wboae  decUIon  alull  bo  flnal  and  binding  on  all 

fUtiflS. 

GeKElUL. 

70,  II  at  any  time  it  ap[«ara  to  the  local  authority  or  the  Board  of 
TrBde(ii)  that  tho  nmlrrtaiterii  are  (lUiinlyinK  euei^y  by  meatm  ol  a 
mrvtcn.  not  anproTcd  by  the  board  ol  Trade  ;  or  (fr)  that  any  electric 
lines  or  works  oi  the  undertaker!  aro  Uefccjtive,  to  ai  not  to  bo  in 
aiMOfdane-o  with  tho  proviaiona  of  thia  order  or  the  regulaUona  nnul 
condition*  anbjiwt  li>  which  th«  undertakers  are  for  tli«  time  being 
anthoriBud  to  nuppl^  onorgy  under  thw  ortler  ;  or  (cj  that  the  under- 
takers' works  or  then  supply  of  energy  K  attended  with  danj^dt  to  the 
public  saA'tyi  the  Board  oE  Trade  may,  il  thtiy  think  lit,  by  onler  in 
writing,  rc'^uire  the  undertakers  to  remedy  the  tame  so  m  to  conibly 
with  tu<:!i  order  withLa  eucli  |iorioi  a«  may  be  tbureiii  limit,c>l  in  tnst 
behalf,  »iid  if  the  nudertakem  make  (l«ianii  in  cntnplying  with  th* 
onlar  within  the  time  so  limited  they  shall  be  linbln  tn  a  jionslty  not 
•xseedloR  £20  lor  every  day  duriuj:  wnich  such  default  contiui'M. 

Pnvl'iled  that  where  the  matter  no  required  to  bo  reuiollid  li.  iu 
the  opinion  of  the  IocaI  authority  or  the  Board  of  Trade,  dao^roua  to 
public  Mfety,  the  Itoard  of  Tnvie  may  if  they  lUiuk  St  by  atiy  anch 
order  aa  aforoaid  forbid  the  une  of  inch  sluH^tric  line  or  work  a*  from 
•UCh  (talc  OB  maybe  apn^iWI  in  that  bivhalf  until  the  order  i«  COIll- 
pliwl  with,  and  li  thn  nndortakerik  make  luc  a[  any  siteh  electric  line 
or  work  while  lh«  unn  thetvof  in  no  foibiddun  thi^y  shall  he  liable  tu  a 
penalty  not  encooiling  £100  for  owry  day  durioK  whidi  Mich  uxnr 
Dontiauo*. 

Prerided  also  that  if  the  nudsrtakctiBupply  enerBy  by  meoiu  of  a 
eyatooi  not  approved  by  the  ftoard  ot  Tra<r«,  and  fail  to  comply  with 
any  inch  order  in  napMt  thereof  within  the  period  limitnd  in  that 
behalf,  tho  Boartl  of  Trade  tnsy,  if  they  think  lit,  raruka  thia  or<l«r 
Upon  such  terms  as  iho^  may  think  fit. 

71.  All  itRutationt  and  couditions  Toaie  by  the  Board  of  Tnda 
'  mider  this  oMor  ot  tho  priuoi|>*l  Aut  aff>.-uiiug  the  undertaking  and 

for  the  time  being  in  foroe,  shall  within  one  month  alter  the  tame,  >a 
made  er  last  nlterod,  have  oom«  into  Totm,  bs  printed  at  the  expcnaa 
ol  the  undertakers,  and  true  cijpi»a  thereol,  oertilied  by  or  on  behalf 
fttt  the  undertaken,  shall  be  kept  by  tUom  at  their  principal  odlce 
rwitbiQ  th«  ar«8  of  tapply,  and  n^ppliu'l  tu  any  punoa  demanding  the 
aamsata  price  not  uiueedini;  6>],  for  F»:h  eupy, 

1(  tbt  ttudortakoie  ni&kc  detault  in  cijtiiplnii|{  with  the  proviaiuna 
ef  thit  Motion  they  ihall  be  liable  to  a  penalty  nut  excMding  £5,  and 


in  cue  of  contiDoing  olTanoe  to  a  further  penalty  not  exceeding  £5 
for  ever;  day  dating  which  mah  defauCt  continues. 

72.  \Miens  any  security  ia  required  under  thia  order  to  be  jjivea 
to  or  by  the  upJprtakors,  auob  leciirity  may  be  by  way  ol  deposit  or 
otherwiie,  and  of  tuuh  amount  sa  may  be  scrpoa  upon  between  the 
partirx.  or  as  In  dclautt  of  af;reoiu(^nt  may  ne  determined,  on  the 
application  of  either  party,  by  a  MUtt  of  aumiiiary  juriidiction,  who 
may  also  onlnr  by  which  of  the  |Mctiaa  the  costa  of  tho  proceedings 
before  them  iihal)  bn  paid,  and  the  deoiiion  of  the  said  court  ehall  be 
Sna!  and  binding  on  all  parties  :  I'roviJod  that  wbnre  any  «uch  secu- 
rity la  ai/«n  by  way  of  donosit  tho  P'rty  to  whom  snah  security  ia 
given  ahnll  pay  i(itc>nu>t  at  ton  rats  of  £6  per  eentitm  per  annum  on 
every  siim  of  IOh.  ao  deposited  far  (vorr  aix  months  during  which  tho 
ume  rvmaini  in  thnir  hands, 

7).  All  things  required  or  authori^ml  iiniUr  this  order  to  t>e  done 
by,  to,  or  before  the  Board  of  Trade,  mey  be  done  by,  to,  or  Iwtoro 
the  preaidout  or  a  aecr«tary  or  aasist&nC  secretary  of  the  Boanl. 

All  dor^umeiita  purporting  to  be  orders  made  by  the  Board  of  Trade 
and  to  be  siuilad  with  the  idsI  of  ibe  Board,  or  to  be  signed  by  aeeore* 
tary  or  amintanl  tccrctary  of  the  Buaid,  ur  by  any  persuu  authorieed 
in  that  bohalf  by  tho  Preaidenl  of  the  Board,  aliail  be  reovived  in  evi- 
denee,  and  ahall  bo  deemed  to  be  such  ordeis  without  further  |)rocf, 
nnlua  the  contrary  ia  ihown. 

A  eertilicate,  signed  by  th«  Prwideat  of  the  Board  of  Trade,  that 
any  orilor  niaile  or  act  douo  ia  the  order  or  aot  of  the  Board,  shall  be 
conchiaive  eridence  of  the  art  an  errtiliod. 

Td.  All  conti  and  expnniei  of  or  incident  to  any  application  far  any 
approval,  conaent,  or  order  of  tlie  Hoanl  of  Trade,  indu'lingtho  coat 
ol  any  iMti  which  may  h*  reiinirnd  to  be  made  by  thd  Boari  of  Trade 
for  th«  parpoae  ol  determiuing  whcrlhnr  the  inimc  ahnnld  he  giron  or 
made,  to  saoh  an  amount  a»  tbc  Itoard  ofTrado  shall  certify  to  be  duc^ 
i>]ialL  be  Imme  and  paid  hy  llio  appticaut  or  applioanta  thernfor  :  I'lo- 
rided  always,  that  where  any  approval  ii  given  by  tbo  Roard  of  Trade 
to  any  plan,  pattern,  or  s-peoili nation,  they  may  toniiiTo  such  eopiw  of 
the  same,  as  they  may  thiak  At,  to  be  preparetl  and  deposited  at  their 
oQiceat  iheezpanM  of  the  said  applicant  or  applicante.  end  may  from 
liniH  to  time,  aa  they  think  fit,  revoke  any  approval  ao  given,  or 
liertuit  sueli  approval  to  be  voutinucd,  subjuct  to  such  modificalions  aa 
thvy  may  lliiuk  ■]ecy<«tMry, 

76.  Where  the  Ihtard  ol  Trade,  upon  the  application  ot  ths  under- 
taknre,  give  any  approval  or  grant  any  oxt'iiaion  of  any  time  limited 
for  tho  performance  of  any  diitioa  by  the  undnrlakera,  or  where  the 
Board  of  Trsde.  upon  the  application  oi  the  local  authority  or  the 
undertakers  revoke  thi* order  as  to  the  whole  or  soy  [uirt  of  tfae  are4 
of  aupply,  uotice  that  inch  approval  has  been  eiven.  or  sii[?h  axten>t6lL 
of  time  granted,  or  Htit^h  lerocatlon  mado,  ahall  be  publiahcd  by  pubtlo 
adreilinciticiit  once  at  least  lu  each  oi  two  HUOW'svivo  weeka  iu  tome 
one  and  the  same  local  iieWB|ia[>er  by  the  body  by  whom  suah  applioa- 
tlon  wan  mails  as  aforesaid. 

76.  Wbvre  anv  application  ia  made  to  the  Board  of  Trade  tooitend 
any  time  liuiitwl  for  tlie  performanc*  of  any  duties  by  Ike  undertakers, 
notice  ol  sneh  application  ahall  be  Mrved  on  Die  local  authority 
by  the  uudettakers,  and  an  opportunity  ahnll  be  given  to  the 
local  autlionty  to  make  representations  or  Directions  mth  refaienoe 
thereto. 

77.  All  penaldea  under  this  order,  or  under  any  regulations  made 
under  thli  order  ot  tho  principal  Act,  the  recovery  ol  which  is  doC 
otherwiee  specially  provided  hit.  uiay  bo  recovored  in  a  samflury 
meuuor  befvre  a  court  ol  siimDiary  jurisdiction. 

Any  luoh  penalty  recovered  ou  prosecution  by  an  offieer  ot  tho  Inoal 
authority  shall,  if  there  is  an  electric  inspector  for  the  time  being 
appointed  by  the  local  authority,  be  paid  to  snch  officer  aud  by  him 
to  the  local  authority,  and  ahall  he  applied  in  aid  of  the  local  rata. 

Any  »uch  jiciiaUy  recovered  on  proaecution  by  any  other  body  or 
gieraon,  or  any  jurt  thereof,  may,  if  the  oonrt  sh'all  so  dlnot,  be  paid 
to  such  body  or  perion. 

78.  Tho  undertaken)  aliall  be  anawerabla  lot  all  accidents,  damages, 
and  injurinn  hapiieuing  through  the  act  or  default  of  the  undortakun 
or  of  any  ]>cr»on  in  their  rmployineut  bv  reaaon  of  or  in  oonaequouoe 
ot  any  of  tbo  und^irtakari'  works,  and  shall  save  harmlea*  all  author!- 
tiot,  tioiiiei,  ami  pnrsoiu  by  wboui  any  etruel  is  rupuirabte,  and  all 
othMniillioriliiiii,  corapaiiiu-i,  aud  boUjflMcollBcti»«ly  and  mdiviJually, 
and  their  olhcent  and  neirantji  Imm  ad  daniagei  aud  coala  in  rg*iieat 
ol  fuch  accidents,  damngM,  and  ingiirve.i. 

78.  Notliiiig  in  ttiia  order  ahall  prevent  the  undertakers  borrovrins 
money  on  tho  eocurity  of  mortgsgoi  of  tlio  undertaking,  orsliali  mako 
the  ooneent  or  approi-al  of  Idie  Board  of  Trade  nuciBsary  to  the 
ratiiiity  or  clfect  of  any  such  mort|p^  i  iVovidod  that  every  mort- 
gsgu  of  tho  undertaking  shall  be  deemed  to  ootnjirUe  alt  parehaae- 
nioney  which  may  be  paid  to  the  undertaken  in  the  event  oi  any  sale 
nr  tianafnr  of  the  iinilertaklng,  or  any  jisrt  thereof,  undor  suction  2  of 
the  Eioctric  Lighting  Aol.  1^,  or  undrr  lids  onlnr,  and  tliai  any 
mort^sra:  granted  by  the  nndcnakera  shall  not  be  a  charge  upon  the 
undcitaking,  or  any  part  thereof,  ia  the  eveut  of  the  undartuing  or 
ntoh  port  MiDg  sold  or  tiansferred  as  aforwiaid,  and  that  uverv 
mortgage  deed  srantod  by  the  undertaker*  ahall  be  endorsed  with 
nobee  to  that  eflftot. 

80.  Nothing  ill  this  ordei  shall  alfect  any  right  or  romtdy  of  the 
Postmaster -General  nnder  the  principal  Act  or  th4  Telegraph  Acta, 
1863  to  188&,  and  all  provlsiaiks  contained  in  this  order  iu  lavonr  «f 
the  i'ostmaater'Genenl  shall  be  oonitraed  lo  be  In  addition  toandstt 
in  oiodilicaUon  of  the  proviaiotu  of  thoue  Acta. 

81.  Nolhiirg  in  this  order  shall  aiithoriKe  the  iinditrtakert  to  take, 
use,  or  iu  any  manner  interlere  with  anj'  |iortion  of  the  shore  or  bed 
of  Ihe  sea.  ur  of  any  riecr,  cbnonol,  oreck,  bay,  oi  estuary,  or  any 
rUht  in  respect  tlieroof  belongiug  to  the  (juesn's  most  excelleiil 
Majeety  iu  ri^ht  nf  her  Ccowo,  and  under  the  naanageuout  of  the 
Uowd  el  lYadc,  without  the  preriooa  cotueat  In  nitiDg  ol  the  Board 
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DTTred*  an  b«fa«lf  of  Hm  UwMty  (vlilcli  CMuent  ttie  Boftid  of  Tr»d« 
■nay  pv*),  n^ithor  r)i4I1  ADftluiifiia  this  onl«r  couUiutd  «xt«ni  to 
tfcksAway,  prejadico,  diminish,  or  alur  uij  of  the  wtatM,  nghta, 
|iri*il«gm;  pomn,  or  tuthoriiiee  TMtM  In  or  enjojcd  or  extroiwabla 

83l  Noihing  in  tbi«  onler  shdl  autlioriae  cho  audsrtakan  U  iDt«r- 
Su«  in  any  ojaaner  with  lh»  bad  oi  than  of  tiie  Birer    -—  or 

the  DATigation  tlmcof.  or  affect  in  any  manner  the  rigbta,  ponen,  or 
ivirileges  of  t3u  ooojetTalon  of  tbu  Rirer     ^ 

83.  NothtD^iu  tbit  ord«i  iball  exoaerito  tli«  undertakers  from  an/ 
ladbttnait,  action,  or  i>th»r  proceadings  (or  auisaQOS  in  tbe  efcnl  ol 
HV  DOiMliCfl  being  causad  ly  Uisdi. 

64.  Nothing  in  this  order  sluU  axempt  tbe  undotakera  or  their 

nndcnaking  rrom  tbs  pnndcon  of  or  dtprire  the  uadarUkers  of  ihe 

[  .baoaflt*  of  any  central  Act  relating  to  eleciHaity,  or  to  llio  stii'jtlv  of 

.  «r  prie*  to  be  «tiargixl  for  tatrgf,  wliioh  way  be  [waswl  alter  tne  oom- 

nneemsnt  of  fliis  order. 


PROVISIONAL  PATENTS,  1890. 


May  la 
7756.  Signalling  by  flaablns  a  llgbt  ooBtainail  Ik  a  portable 
Lutera  vnutli   oan  be  need  for  oiootrlc  light  or    olL 
Swinlon  C.  Hollaud,  Bmloc,  Kcnler-road,  Gosport. 

May  20. 
7819.  Ttanlag    tbe  aniTal  of  a  hoBolag  plgeos  by  olMtrloal 

"»•*»■.    (Jcorgs  JcMe  I>irni!r,  U&milti,  iiuit  Dsi'lfucd,  litut. 
7836.  Improvemetita    la    otootrlo    esBiApbonM    for    ndlwHyn. 

Frelcnok  Sliuol,  C'harlcii  Wciiii;ii«t.  Mu§m  J.  Stliwarta, 
Adfllph  Reutlifjfftr,  John  llcury  K)i>-Uii.lT,  nni!  Jiu.-'jb  Kmimr, 
70,  WollinRton-ittcot,  (Jl»»goiv,  lCi>injil*l.-  •(pivilir.'Btian,) 
7863.  Impr«vein*nta  Is  voiding  notbla  etootrlonlly,  and  flip- 
paratva  tberefor.  Wiiiimi  I't.illijii,  Tli.>(i,[...»i,  6,  I,on]. 
BliMt.  LiU'i^Jtil.  (CharK-'i  !..  CnlTin,  UniUd  .itatos.}  (Com- 
ploU  9)>vi'ilit:atiui>,) 

7867,  Improvomonta  In  alaotrla  motore.  Henry  Harrj*  Lake, 
46.  ■SoiiLbftiuptoatiiiildinga,  [jondoti.  (Thn  Ciant  tCIfctriQ 
Motor  Company,  United  SUtaa.)    (Compiote  specie  cation.) 

7871.  Improrementa    In  olootvleal    alenal   olronlte.     Orl*ado 

Wilmm  Hert.  45,  Si>iitli.imiitoiibuilJiiig<,  London.  (ComiiUto 
■lwriric»Unii.) 
787{i.  Improvemaata  Is  uotboda  ot  and  appanuoa  for  naltlaf, 
reflnlng.  and  tiaallwg  metola  and  other  aalMtaaoeB  by 
eleotrlolty.  trnnry  li»rn"  Like.  115.  SLiiHtiiiiii|iLjuLnjtlJiujp, 
London.  (Kdnard  AllcL  Culby,  United  SUtex)  (Coiii{ileU> 
■potuficatioD.) 

7902.  Improromontn  la  roeordlng  moosurlng  npn&ratua,  alao 
appUoablv  to  algnaUtag  and  tvlcsraDliia  inairuiaonts, 
KfDOk  iWijamii)  Ln*,  4.  Mwirliuliit,  Ljudyli. 

7932.  InaprOTOmonta  la  auuidrlla  for  elootrolyUeally  dopoaliod 
tnbee.  KraDcit  Ifdward  Kliaon,  28,  SuutUauipton-builiinKi, 
LondoQ. 

7931.  Zmpr«v»Ba«&ta  la  dyaaaioa  wad  aleetro  necora.    EiiiUe 

.S<^li (ill «)■•(,  28,  .Soutliafiiptiii-iniiKtitif,-",  L'jri'l'jii. 

7988.  tmprovooBOBta  la  woldlng  metftU  elo«trio«Uj.  Charles 
I*.  CuSiti,  b,  Lonl-fltrwt,  Livufii'Ml.  (Datu  aiiifli-ii  for  under 
l'st«iu  Acl.  1H83,  .>><.-«ion  lOS.  6tb  Noveiiibnr.  1889,  being 
date  of  apfilioation  in  Unitod  Statw  )  (Coniplete  tp«oiftoa- 
tlon.) 

7989.  ImprereineaM  In 'welding  motala  by  eleotrlolty.     Cbnrlcs 

L.  (jilliii,  6,  I.(ird  strMt,  Livi>r|i«ijl,  (Ds'e  sjipliod  for  tinder 
fatonu  Art.  1883.  8««tion  103,  12lh  KucBmlier.  1889.  beiu^ 
ilste  of  application  in  United  .Scales.)  iGoiuplete  xjiM^iliua- 
tian.] 

7990.  ImproTomeata  In  eloetrlo  weldlag.    CliariM  h,  Gofin,  6, 

Ltiol  HtiMt,  Iiivctpool.  [Dot*  oppUiv!  for  undar  i'ateutsAct, 
1883,  Seeiioii  105,  IStli  NoTemlw,  1389,  1  win jj  date  of  ap- 
plication  in  Uiiit«d  Statoa.}    [C-jjiijilote  upectlication.) 

7991.  InproTnaanta  la  eleoCrto  woldlng.     OiarluH  L.  Coffin,  6. 

Lord'itrcct,  LifcquK)].     (Daio  aiiptiod  fur  uiidar  Patents  Act, 
1885.  Soetion  105,  19tb  HovambcT,  1889,  bcioB  dato  of  a[i- 
plloadon  in  United  SUte*.]    (Cwnpleto  BpccifiwtiQa.) 

7992.  Inprovomonta  la  eleouic  wetdlsg,     Cliarlcx  L,  Oaifia,.  6, 

I*ri!  ftr.vt,  l.ivri-jii>il.  (Uilt  njijihi^d  for  uodtr  Paltnta  Act, 
IS83.  .'^ilion  103.  l&lh  Nt>vt'mrj<'t,  1389,  Iwiag  date  of  oft- 
ptieatiin  in  United  8uti<x.;     (Complete  i{ieciriAation.} 

7993.  Mathod  arir«ldlB«  metato  eloetriOMllr.     Cl>arl»  L.  Colfin, 

b,  Lonl-MTPOt,  Liverpool.  (Date  applied  for  uudor  I'ateuis 
Act,  1893.  SkIiuu  103, 6th  DeMmbcr,  1889.  buing  date  of  ap- 
pljcaljo!!  in  L'liittd  Suit'.i.l     lOo-rijilniR  aimcilimtioB.) 

7991.  Method  sf  welding  motala  eloetrlonllr.  Cliiir!«a  L.  Coflin, 
6.  Lord-Kti«»t,  LinriKwl.  {l)at«  applli^J  for  under  Patanla 
Act.  1833.  SDL'ltuii  103,  12lb  Deceinbtfr.  1889.  Iminit  date  of  ap- 
jiliojtiwi  ill  I'liiiwl  .^ut*h.)     [CiHiipItio  .>;n>.ifn:;iii(iTi.) 

8031.  ImproTomeata  la  aad  relating  to  prlnttng'tttlegmptia. 
«Bd  t«  Um  dIatnbnUoo  «f  B«wa  tnnantuted  Uwrolqr. 
Sut«rt  Duuliar  BailoliRtr,  45,  Sonttiatnplon-buildLngt,  Loudon. 

May  25. 
8036.  Aa    IiBpnmd     lanolatad    olootrlo    ooadnotoir.      Kotoot 
William  EiMiaoii.  47,    Lincoln's- inn -lielda,    London.     (GeotgD 
Htenictat,  Austria.) 
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ImprvTomoRtn  la  tbo  dtatrlbntlMi  ef  «l«otria  enargr. 
Gei>rg«  Wilkinson,  96,  Hul-itt-grore,  S;o<!k«-eU,  LooJoa 
XflBproTOneaU  In  Mooadsiry  batteelee.  Mark  BatUy  and 
JvliQ  Watbts,  21,  Finsbury-paTcuieuc.  I/oik1{)d. 
KnprvTaaLsata  la  eUotrla  ragalM«n  aad  met«n«f  wU«fa 
anob  regvlatmrs  fona  •  part,  liv^i^t  fc'o«be»,  24,  8oaLb> 
ainptoD-luiUiiogi.  Loa>lon. 

Mav  ». 
laaprovononta  la  elaotrie  light  flttlaca.     George  Puiitt, 

Keyaktiniii,  Hriatul. 

lavroTotaeaU  Is  eloetrlo  light  aiUas*.    Geotfie   Paifite.1 

Kpyn-ibmi],  lliiitol. 
Znaprovod  handtoo  for  eleetrloal  nritekea.    OosU*  Bine- 

wauRct  and   GusUt   Frauke,  71,  Queen  Victoria-etreet,  LaD> 

don. 

A  sew  eleotrle  lAoap.    H'lrace  Ocorge  Nichole,  Broonwif^mte, 

Brcutwoo-l. 

Inprovoaieate  Is  or  appartalalag  to  the  ebaralBC  and 

werklag  «f  aaoasiuUtora  of  eloetrlo  light  laat*U*tloBa 

aad  th«  like,      Artlmi    ifroutley    Holmes,    5,    Loni-alrwit, 

Livifpiol. 
As    InproTod    goTornor  asd  apparatoa  la  «oeui««tlen 

therewith,  for  the  automatlo  ncnlsttaa  of  motora  in 

whleb  a  dlfforeBoo  or  luvul  poteotlAl  mwsaro  or  trelibt 

la  need  to  produee  siotlea  aad  9*tnr.    Mk^i   Grarg* 

MeUiuiNli,  59,  Gtovo-hill-roul.  Deoinsrk  Park. 


SPECIFICATIONS  PUBLISHED 

1889. 
7774.  Snpplylnc  eloetrlo  enrreat  to  road  Tohlolaa,  dio.     ^yor, 

fti. 
9183,  Telophente  olrculta.     litaliam.     lid. 
9IB3.  XleeiTle  battarlea.     Siutiiiaun.     4d. 
92&I.  OTDnmo  eteotrle  maohlaee.     Lako  [Bradloy).     la.  lil, 
10448.  laeasdoaeaat  eloetrlo  lamp*.     Bajle^.     8d. 
105^  Xlectrlo  ««ble.    Uray.    bd. 
10699.  KlMtrtoal  Uuapa.     6i«mena  Bros,  amlCo.,Liinit«d(Sieai«na 

and  lUMc).     8d. 
11049.  DrDMao  elootrlc  maoblaea.     Wood.     la.  Id. 
19129.  Klootrlo  battonee.    K»uni3(Mi]iDoi:kci).     4d. 

1890. 
4407.  Xlactrlo  rftllwaja.    blcGtcw.     8d. 


CITY    NOTES. 


BraslUan  aDbmartse  Talegrapb  Company.— Tlie  molpll 

(he  wirk  riiilrd  Mnj  2i  mrnnnlrd  tc  £4.617. 

Kleotrle  aad  G«B«ral  [nTeatatent  Compaay,  LlwiUsrt. — Lotteivl 

ofallotniviit  ill  Lliii  (Jompany  have  b'ji-u  \vi-'-U}'i. 

Woatarn  Mtd  BnulUaa  Telegr^b  CoinpaBX.^The  receipts  of 
tbb  Company  fur  tlia  pant  wook,  after  deiocting  tbn  "filth  "  psjabU 

U)  Ihv  Loudon  PUtiiJU'tiTa/iliaii  Comjiany,  n-orc  £S,&dl. 

Ipaalah  Telegraph  Compaay.  — Thn  uiiiutieni  ar«  snnounooil  of 

76(i*l»iitiin!n,  amiiiintiiig  Ui  £7,600,  ot  the  Spatiiali  Nalional  Sub- 
marine Tolr^repb  Company,  Limited,  6  per  ocnt.  <nort£B»  debeo* 
lures,  drawn  for  r«i>Byin«nt  ou  and  after  June  30tli,  at  tmAataonal 
llauk  vl  Scutlanil,  Liiuiteil,  37,  Nii^Ualaa-IoDD,  E  C. 

Conaolldated  Telephone  Conatrnotlaa  and  Kainteauioo  Com- 
pany, Unil  tad. — Thi-   ivpuL't  or  ihii  CuujjiaQy   fm   lh«  yoar  aiding 

Martli  51,  1890,  shows  a  ml  pmtil  ui  £12,714.  whtcb,  with  iha 
amount  uuricil  furv'ani  frum  laflt  yi^ar.  kariu  a  balaaoe  of  £14)873 
for  diaponl,  aftf-r  inakiojj  jiirivision  for  dtnil>tfid  del'ta.    Ths  Dtteotete 

Stotroia  Ui  dval  with  tliia  anmuut  as  follaira— vie,,  to  paya  forther 
ividcnt!  o)  £7  jior  uwit.  for  the  hall-year  on  lb*  ordiuary  eliares,  and 
£6  put  cent,  on  [1i>d  prcrcrciimi  iliaroa,  making  with  Ibe  inlerira 
diriili'TiiI  \isuti  ill  Novcmlwr  laat.  £6  pi-r  c«nt.  fur  the  year  oa  belh 
di^scriplioDs  of  sharnH  ;  iriitini  <)fT  tlt<^  n.iiiri  of  £543  for  drnwaJalMa  of 
plant,  macbincty.  and  fumtluiei  aud  (be  sum  of  £3,000  froB  the 
Edison  Gowcr-ltoll  Telephone  Company's  seouritiM,  thus  leavins  a 
ba!aiicwofi:i,843  to  Mrry  forward.  Daring  the  y«sr  the  Olreeton 
have  reoeivad  a  further  and  final  Mvinimt  of  iSBb  on  secoDut  nf 
profit  arising  trora  the  liipi  illation  oi  the  Rirer  Plate  busintn,  irhioh 
Is  iiiduded  in  tlie  above  siatcinoDt. 
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NOTES. 

Bremen, — A  f^roat  mduaiml  exlubition  has  been  opened 
at  Iti'omeii. 

Extension  in  Liv«rpool. — An  application  for  a  litrge 
flxtension  of  the  area  of  eupply  in  Liverpool  viU  prob&bly 
be  grantOf), 

Blrmingrbam. — The  electric  light  station  for  Binning- 
bam  ccDtral  district  is  1>oing  commenced,  and  will  bo 
piubed  forwikrd  rapidly. 

Populnr  Eleotrloa.— The  great  Sootch  ptpon,  when 

instructing  the  public  idea,  might  at  least  see   that  Fara- 
day's name  was  given  correctly. 

Vienna  Exhibition, — Most  of  the  principal  electrical 
compauius  in  Viciioa  arc  complying  with  the  rogulatioua  of 
the  forthcoming  Vienna  Exhibition. 

Cblcago. — The  contract  for  100,000ft.  of  2iTi,  steel  pipe 
for  electric  conduits  for  Chicago,  has  been  lately  given  out 
to  Mossra.  Clow  and  Son,  Chicago,  for  I0,800dol«. 

Anstrlib, — The  electric  light  has  been  fitted  in  the  villa 
of  the  Emproas  of  Aiutria  at  Lairiz,  and  will  shortly  be 
alio  inatalled  in  the  summer  resideace  ol  the  Emperor  al 
Iwhl 

Dry  Batteries. — One  eoll  of  a  dry  battery,  known  as 
the  King  Philip,  is  reported  as  having  run  a  6in.  gong 
for  85  daya  continuously  with  no  apparent  dimiiiutiou  of 
its  powers. 

Utig:ation. — Tho  electric  tramway  case  between  Mr. 
EliQSOM  and  Messrs,  Crompton  has  been  before  the  Courts 
this  week.  It  was  adjourned  yestordatf,  and  will  probably 
be  concluded  to-day. 

Coming  and  Oeing.— "  The  electric  cars  were  uncon- 
scionably slow  in  coming,"  was  the  remark  unentthe  new 
electric  tramnay  in  a  western  town,  "but  they  are  like 
gro&sod  lightning  for  going." 

Fleetwood. — Their  Bill  having  passed,  the  Fleetwood 
Coromiesi oners  are  now  in  a  position  to  tight  the  town  with 
eloctri'city,  or  make  terms  with  any  company  that  would 
like  to  poft-^eas  such  power. 

Enamelled  Iron. — The  Imperial  Enamel  Company 
have  commenced  manufaotureat  Watery-lane, Birmiugham, 
of  imi^er^'iouB  eibamelted  iron  goods  of  all  IdndE,  some  of 
which  may  be  useful  in  electrical  work, 

Eleotrio  HeaUng. — At  a  recent,  exhibition  at  Chicago 
a  special  feature  was  made  of  electric  heating  apparatus. 
Among  other  novelties  were  a  soldering  iron,  a  tailor's 
goose,  a  flat  iron,  an  egg  boiler,  and  an  oven,  all  heated 
electrically. 

P»ria.— Tho  Continental  Edison  Company  are  erecting 
large  ornamental  lampposts,  carrying  arc  lights,  on  the  side- 
walks of  the  Grand  Boulevards.  The  btmps  placed  down 
the  centre  of  the  roadway  wuro  found  not  to  give  sufficient 
tight  on  the  pavement. 

Tho  Lord  Mayor's  Eleotrio  Coach.— The  progress 
of  tho  Lord  Mayor  in  his  official  visit  to  the  Edinburgh 
Electrical  Exhibition  is  to  be  commenced  characteristically 
in  a  ride  from  the  Mansion  House  to  the  railway  station  in 
Ward's  electrical  omnibus. 

Ught  and  Power,— After  mouths  of  nogotiution  all 
the  street  railway  comiutnies  of  Richmond,  Vii^inia,  and 
(ho  throe  electric  light  comiiauies  have  amalgamated,  pre- 


sumably with  the  idea  of  supplying  light  and  i>owor  to  all 
aromid  under  one  organisation. 

Eleotrio  Power.— The  Daft  electric  power  station, 
Newark,  Now  Jersey,  supplies  motors  to  tho  aggregate  of 
l.'iOh.p.  Some  of  the  motors  aro  over  two  miles  away 
from  the  station.  The  company  is  prepared  to  furniah 
motors  from  }  b.p.  up  to  50  b.p. , 

Vienna  Tramways. — At  Vienna,  the  amalgamation 
is  announced  of  one  of  the  railway  companies  and  an 
electric  tramway  company,  for  working  linos  common  to 
teth  by  electric  traction.  Vienna  will  soon  possess  the 
longest  electric  railway  in  Europe. 

Woking. — The  Board  of  Trade  have  issued  a  provisional 
order  to  the  Woking  Electric  Light  Company,  and  copies 
of  the  order  have  been  deposited  for  public  inspection  at 
the  offices  of  the  company,  and  at  the  office  of  Guildford 
Sanitary  Authority,  and  elsewhere. 

Elevated  Eleotrio  Railway.— The  West  End  Elec- 
tric Kailway  of  Boston,  U.S.,  have  received  a  charter  to 
build  an  elevated  electric  railway.  Three  years  are  allowed 
to  build  it.  Inclined  planes  and  electric  traction  are  stipu- 
lated for,  and  the  fare  must  not  exceed  2^d. 

Eleotrio  Welding.— It  is  announced  that  the  U.S. 
Qoveriiment  have  given  oontmcU  for  100,000  projectilea 
for  Hotchkiss  and  Shmpnell  guns,  to  be  manufactured  on 
the  process  invented  by  Lieutenant  Wood,  iu  whicli  the 
Thomson-Houston  welding  macbinos  are  used. 

Personal.— Mr.  Frank  B.  Lea,  B.A.,  A.I.E.E.,  who  haa 
exerted  himself  so  vigorously  and  genially  aa  editor  and 
manager  of  Eltctrkal  Piant,  has  now  ceased  all  connection 
with  this  journal,  and  is  about  to  take  up  more  active  {trao. 
tical  work  in  tho  way  of  electric  transmission  of  power. 

Boston  Tromoars. — There  are  probably  mora  electric 
cars  in  Boston,  U.S.,  than  in  any  other  town.  The  wires 
are  overhead,  and  no  one  is  understood  to  complain  about 
them.  Capitalists  are  pulling  in  more  money  and  projeotr 
iug  more  Unes,  and  Bostonians  will  soon  have  all  the  rapid 
tmnait  they  want 

Overhead  Storage  Cars. — The  elevated  rsilway  at 
Sioux  City,  Indiana,  will  bo  an  interesting  worh  both  to 
city  uutboritioH  and  electrical  engineers.  It  will  be  an 
ovci'beud  storage  car  railway.  The  columns  are  18ft. 
apart,  and  the  road-bed  will  bo  22ft.  above  the  street.  Un 
the  top  ef  this  rails  will  be  laid  and  electric  storage  can 
are  to  be  run  on  these. 

Indian  Telegraphs. — In  connection  with  the  prevail- 
ing  distress  in  parts  of  Garhwal,  it  is  reported  that  a  now' 
telegraph  line  will  almost  immodiiitoly  be  commenced  as  a 
famine  work.  The  line  will  run  from  the  new  cantonment 
of  Kuladanda  to  Pauri,  and  thence  on  to  Srinagar,  a  totoi 
dietance  of  ubout  iO  miles. 

Motors, — To  the  end  of  last  year  the  Hydraulic  Power 
Company  had  1,022  motora  working  in  London,  and  a 
dividend  of  5^  per  cent,  was  jxud.  This  kind  of  work,  and 
a  great  deal  more  of  it,  may  be  done  by  oloctnc  motors,  so 
electric  motor  men  may  as  well  bo  beginning  to  get  their 
motors  in  aa  soon  as  possible. 

Preston. — The  negotiations  with  regard  to  obtuning 
powers  for  electric  lighting  at  Preston  Lave  not  progressed 
so  favourably  as  could  bo  desired.  The  town  clorh  has 
boon  to  London  to  confer  with  the  Board  of  Trade  to  see  if 
a  Unal  arrangement  could  be  come  to,  but  awkward  difBci): 
ties  were  ex{)ectod  to  be  encountered. 
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Agra  Water  Worka.— A  steady  Bulmidence  n  ooticed 
of  the  vaters  of  Ibe  Jumna  ab  Agra.  The  snows  last  winter 
h&vo  been  lying  2,000(t,  above  normal  height,  and  tbo 
delay  in  molting  is  causing  grave  appreheiiaion.  The 
water  worliii  n.t  Agra  are  being  piisheil  forward,  electric  light 
ia  utilised,  »iid  labour  in  being  continued  far  into  the  ni^ht. 

Vfiutnatiaff  Oondalts.— The  Chicago  city  electrician 
has,  by  makini;  connections  with  the  City  Hall  cbimnfty, 
caiiBed  a  draught  from  the  city  conduita  that  relievca  them 
of  all  gases,  and  prerenU  the  m%tihole  oxplosiona  that  have 
D  60  frequent  of  lale.  The  Coram ijtsioner  of  Public 
Work  recommends  tfaia  plan  to  all  underground  companies. 

PlatiuailL — The  deiaand  of  the  eLeotricat  industry  for 
platinum  i«  making  that  already  precioua  metal  more  pru- 
cioui.  The  price,  it  is  announeed,  hoH  alroiidy  riaen  100 
percent,  in  value  within  the  Iswl  year,  and  it  in  expected 
to  continue  in  ita  upward  course,  never,  perhaps,  to  bo 
cheaper.  It  would  bo  a  email  fortune  to  the  chemist  who 
eould  provide  a  aubatituta. 

Contraating. — Mr.  P.  Oeere  Howard  notiBoa  iis  that, 
in  consc<iucncc  of  the  great  increase  in  his  contracting  work, 
he  ha«  diepoecd  of  hiH  manufacturing  businoea  to  Messrs. 
Vkppleton,  Burbey,  and  Williamson,  and  intends  to  devote 
imaelf  ontii-ely  to  the  formei',  having  a  great  amount  of 
work  in  hand.  He  has  also  removed  to  more  Eftacious 
premises  at  18,  Bcmoni-fltreet,  W. 

Dlok,  Kerr  and  Co.—Messre.  Dick,  Ken-  and  Co.,  the 
well-known  tramway  contractors,  have  been  converted  into 
a  limited  company,  with  a  capital  ol  XI  60,000.  If  they  had 
taken  up  electric  traction,  and  could  show  good  contnLCtH 
und  roeulta.  wo  ebould  have  belter  liked  to  see  it  so. 
Steun  traction  for  tramcara  is  very  no&rly  played  out, 
though  the  constructiun  of  tramway  lines  remains. 

Dnblln  Oas. — A  motion  has  boen  carried  by  the  Dublin 
Corporation  that  the  Gm  Committee  enquire  into  and  roport 
upon  all  tbo  circumstances  connected  with  the  inurcaae  of 
gas  in  Dublin,  and  that  tho  committee  bo  constituted  be 
cmjKiworod  to  obtain  and  pay  for  such  profcssioniLl  aasist- 
ance  aa  they  may  roiiuiro  for  their  investigation,  and  pay 
auch  expenses  as  may  be  iiocoaeary  for  the  purposes  of  the 
enquiry. 

Sonthend  Pier. — At  tho  meeting  of  the  Southend 
[jocal  lioard,  a  letter  was  received  from  Dr.  Ho])kinson ask- 
ing tho  Itoard  to  fix  site  for  the  temporary  engine  and 
dynamo.  Mr.  Wood  suggested  a  aito  underneath  the  bridge 
4cros8  the  esplanade,  closo  by  the  eMtera  entrance  to  the 
tramway  terminus.  This  was  agreed  to,  and  Messrtt.  Allen, 
Ingram,  and  Wood  were  appointed  a  committee  of  selection 
should  alteration  be  required. 

Water  Power  Tramways. — An  exclusive  electric 
street  railway  franchise  baa  been  granted  at  La  Grande, 
Oregon,  for  SO  years,  work  to  commonco  on  or  before  June 
10,  1890,  and  aomo  part  of  the  roud  to  be  in  oporation 
in  November,  1890.  The  road  is  to  extend  from  Oro 
Dell  to  tho  old  town,  through  tlie  principal  atreeU  of  tho 
Qow  town,  and  it  is  understood  that  the  Oro  Dell  water 
power,  in  the  Grand  Runde  river,  is  to  be  used  to  (urnisli 
tho  power. 

Eleotric  Railways.— Electric  tramways  are  develop- 
ing mcicvuid  more  into  electric  r.iilways,  and  communication 
bolwi.'4}ii  I<j»ii  ^lul  town  is  now  not  unkciown  in  the  Status. 
We  iKiUee  that  several  New  Vork  capitalists  have  bean 
granted  a  franchise  to  build  an  electric  railroad  between 
Ormage  and  Athol,  MaaaachuMlts,  tuid  propose  to  begin 


work  immodiatoty.  The  Daft  double  trolley  system  will 
l>e  Uiod,  and  the  company  are  to  have  the  road  in  running 
order  by  July. 

Electric  Bludgeons. — -We  notice  the  Dublin  papers  are 
still  giving;  a  dcscriptioTi  of  an  "  electric  bludgeon,"  the  size 
of  a  cigar,  which  by  simply  pointing  it  at  a  man  can  shock 
him  into  insensibility  and  so  allow  him  to  be  robbed  or 
taken  prisoner.  Why  do  not  theao  papers,  1>ofore  giving 
such  items  as  anything  more  than  a  joke,  take  the  advice  o£ 
someone  who  knows  a  little  aliout  electricity,  and  noti ' 
eprcaci  ^uch  absurd  items  as  truth  T 

Ipawloli. — At  the  meeting  last  week  of  the  Ipswich 
PavinR  and  Ligliting  Committee,  a  communication  waa 
road  from  the  Brush  Klcctrical  Engineering  Company  noti- 
fying that  in  conaocguence  of  a  technical  irregularity  in  the 
form  of  notice  given  the  Board  of  Trade  had  decided  not 
to  donl  with  their  application  for  an  order  this  year. 
Therefore  the  company  would  not  be  able  to  take  steps  to 
provido  oloctnc  light  for  tbo  present,  but  intoiidod  to 
renew  the  application  in  proper  form  fur  next  sousiou. 

Electric  Car  Statistics.— It  is  worthy  of  note  that 
tho  four  cars  of  the  Eioctric  Traction  Co.  running  on  tho 
Barking-road  for  tho  North  Metropolitan  Tramway  carried 
on  Whit  Monday  8,689  passengers;  an  average  of  2,173 per 
car,  and  earned  .£9.  ta.  each.  Taking  into  account  the 
short  mileage,  such  ansverago  isfar  above  tho  possibilities  of 
horse  cars.  Daring  the  three  days,  Saturday,  Sunday,  and 
Monday,  30,104  passengers  wore  carried,  and  this  we 
understand  is  lhi3  highest  record  of  the  tramway  com[iaDy. 

Tenders  for  Brussels. — We  have  received  (n>m  the 
Munici^Nility  of  Brueaets  Uie  form,  with  conditions  of 
tender,  and  conditions  of  working  for  the  sujjply  of  electric 
current  for  the  town  of  Brtieaela.  This  form  enters  fully 
into  the  conditions  imposed,  and  stipulates  Iraaides  tho 
amount  of  depreciation  of  the  various  machinery.  The 
tenders  are  to  bs  sent  to  ibo  Secretary  of  the  Hotel  de 
Ville,  Brussels,  and  must  arrive  before  August  Ist  next,  at 
noon.  \\^  shall  give  a  full  translation  of  the  whole  form 
next  week. 

Berrenberg  Pump,— The  Beacon  Vacuum  Pomp 
Cum{)any  liuj>  hvvn  uig-.itiised  in  Boston,  U.S.,  to  manufac- 
ture the  Berrenberg  mechanical  vacuum  pump,  of  which 
we  lately  gave  some  description.  The  company  have  four 
IG-cp,  lamps  oxhausted  by  their  pump  in  10  minutes  that 
have  been  btuniDg  constantly  for  1,3(8  hours,  and  are 
apparently  as  good  as  ever.  The  main  feature  of  this 
pumj)  ia  that  the  aeveral  cylinders  are  surrounded  by  a 
vacuum  jacket,  which  enables  prnctiad  success  to  beobtaincd 
with  niechauical  melhoils  of  exhaustion. 

Exeter. — At  a  meeting  of  the  Kxeber  City  Council  last 
week,  a  letter  was  read  from  the  solicitor  to  the  Exeter 
Electric  Light  Company,  giving  formal  notice  that  the 
company  intend  to  apply  to  the  Board  of  Trade  for  a  pro- 
visional order  authorising  the  company  to  supply  electri- 
city within  the  city  and  county  of  Exeter.  As  thecompony 
W.1S  a  local  one,  in  which  a  considerable  amount  of  Iocs! 
capital  biLd  been  vmbarkoil,  and  it  was  ulivudy  in  active 
work,  and  supplying  electricity  to  a  large  number  of 
citiKena,  tho  directors  hoped  the  Council  would  support  the 
proposed  application,  esi)ecially  as,  until  the  oompany 
poisoDsed  powers  to  break  up  streets,  it  would  bo  impossible 
for  them  to  put  the  wirus  underground.  The  m^ittcr  was 
referred  to  tho  Farliameatary  Committee. 

Propaganda. — A  neat  and  handy  little  |>amphlet  has 
boea  iftouod  by  Messrs.  \\'.  Q.  lioopM  and  Tomf,  Greon- 


giit«-st.reet,  MlafTord,  upon  metfaods  of  inatallabion  of  olectric 
light  adopted  by  tbcm.fcTdielribution  U>  intending  cUenU. 
Tbta  littlfi  boolt  rot  only  contAiiis  exp!nna.tory  matter  about 
eltiC'tricity  and  electric  light  itself,  but  it  contains  illustra- 
tiorts  of  uctuul  atrangcnionta  ado^itod  in  coitain  maniiiuni 
tilreftdy  fitted  by  the  firtn,  showinj;  dynamos,  battcry-roomii, 
awitcbbooLrda,  fittiuKts  flt«.,  in  u  manner  that  botb  gives 
lit  the  same  time  a  definite  idea  and  a  good  reference. 
Tbfl  various  arrangementa  are  somewhat  fally  explained  in 
a  autncioiitty  popular  manner,  and  details  of  coat,  and  also 
aitBwors  to  objections  that  may  be  raised,  make  this  little 
book  a  very  useful  one  for  commercia]  propaganda. 

Eleotric  Welding. — We  believe  we  are  correct  in 
stating  that  the  eloctiic  welding  comjany  which  haj  been 
in  the  air  for  the  last  few  months  will  be  before  the  t>ublic 
next  week.  We  are  glad  to  be  able  to  be  awnrcd  that  the 
ratio  of  the  purchase  price  from  the  Amoi-ican  owners  of 
thia  undonbtAilly  valoablo  procen  to  the  capital  ia  not 
quite  HO  large  as  was  at  first  nimoured — certainly  a  matter 
for  congratulation,  aa  all  electrical  eugineerB  are  watching 
with  interest  aud  impatience  for  the  practical  application  of 
this  new  and  useful  branch  of  eleutrical  procesaes.  We 
understand  that  some  delay  has  been  occasioned  by  the 
arrival  of  the  m«cbanical  drawings  of  the  macbinon,  but 
that  arrangements  are  now  practically  complete  for  the 
manufacture  of  all  typos  of  weldara  in  the  North  of 
England. 

Condidts  In  New  Tork.^Subsidiary  electrical  con- 
duits, extending  from  the  main  conduit  to  the  kerb  of  the 
jiavement,  are  just  now  a  lively  subject  of  discussion  be- 
tween the  Cominisaioner  of  Works  of  New  York  and  the 
Subway  Commiasioners'  engineer.  The  latter  claims  that 
such  conBOCtione  would  bo  very  oxpenaive,  and  that  it  is 
aluolutely  necessary  to  be  able  to  reach  the  main  cable. 
Mr.  Qilroy,  commissioner  of  works,  aaya  that  a  Bill  is  now 
in  the  hands  of  the  Governor  of  New  York  which  compels 
the  subway  company  to  make  these  connections,  and  fur- 
ther provides  that  the  CommiBsioncra  of  Work9  can  make 
them  at  the  expense  of  the  company.  Mr.  O-ilroy  denies 
that  pavement  can  be  rolaid  so  as  to  be  as  good  as  when 
first  put  down ;  and  iho  experience  tu  New  York  is  hold 
to  justify  bis  adverae  opinion. 

Blonrtng'  ap  A  Wall. — The  removnl  of  the  old  dock 
wall  at  the  Royal  Albert  Docks  was  recently  de^ribed  by 
Mr.  Jofifiph  Thomaa,  who  undertook  the  work.  The  basin, 
which  it  was  found  nectiaaary  to  enlarge,  was  surrounded 
by  a  concrete  wall  hard  as  granite,  38ft.  deep,  30ft.  wide 
at  the  bottom,  and  5ft.  at  the  top.  Several  schemes  were 
proposed,  but  that  finally  selected  was  by  explosives  fired 
electrically.  The  effect  of  closing  the  circuit  was  remark- 
able. The  entire  visible  length  of  wall  was  instantaneously 
lifted  in  the  air  in  n  perfect  line  about  6ft.,  a  crackling 
roar,  a  cloud  of  brownish  smoke,  and  a  violent  surface  ilis- 
placemont  of  the  water  in  the  immediate  neighbourhood  of 
the  wall  was  the  otdy  visible  effect  of  tho  vast  forces  let 
looae  below.  So  instantaneous  was  the  eOect  that  the 
chairman  of  tho  dock  company,  who  closed  tho  circuit, 
deuiajed  the  wall  fell  to  pieces  before  his  band  struck  the 
twitch, 

Pablio  InBtallation  for  Bridlinffton* — A  special 

meeting  of  the  llridlingtoa  Local  Board  was  held  last  week 
to  consider  the  cpiestion  of  lighting  the  Priuce's-parado  with 
electric  light.  Messrs.  Laing,  Wharton,  and  Down  had 
offered  to  light  the  parade  for  12  weeks  for  the  sum  of 
£50,  tiie^  to  hud  th«  dyuamus,  Lun^,  u»  attoudant,  otc.| 


and  the  Local  Board  to  supply  the  motive  power.  The 
question  was  referred  to  the  Lighting  Coranuttoe,  who  now 
roportod  that  they  had  gone  fully  into  the  matter,  and  had 
been  in  communication  with  Mesars.  Laing,  Wbarton,  and 
Down,  and  they  rocommcndod  the  Board  to  accept  the 
olTcr  contained  in  their  letter.  Dr.  Bcdman,  cbaiman  of 
the  Ligbtiug  Committee,  moved  the  confinnatioD  of  t^o  com- 
mittee's reijort,  which  was  adopted  unanimously.  It  was 
further  resolved  that  the  Building  and  Lighting  Committee 
take  the  necessary  steps  to  cause  the  Prince's-pantde  to  be 
lighted  with  electricity. 

Dttratlon  of  Lamps. — According  to  the  resulbi 
obtained  at  the  theatn  of  Magdeburg,  the  German  Edison 
incandeacent  lamps  do  not  seem  to  have  a  very  long  life. 
With  40  lamps  placed  on  trial,  for  five  of  these  the  lifovas 
66,  433,  lt^3,  515,  and  595  hours,  while  for  the  35  others 
the  hours  varied  between  516  and  643.  The  average  life 
of  these  lamps,  therefore,  seams  to  be  about  600  hours. 
Meanwhile  wo  have  a  different  account  from  tho  States, 
given  by  Mr.  McCormick,  of  tho  Edison  station  at  Westr 
chestar,  Pennsylvania.  He  reports  a  tamp — Edison  16  c.pL 
of  106  volts — which  has  burned  every  uight  from  sunset 
to  sunrise  from  Febniary  19.  1886.  to  March  20,  1890, 
which  ta  1,125  days.  Reckoning  on  a  basia  of  average 
burning  period  of  10  hours  a  day,  this  gives  to  tho  lamp  a 
life  of  U,3.')0  hours.  Mr.  McCormick  aUo  reports  lamps 
bunting  nightly  ever  since  the  spring  of  1867,  showing,  it 
is  thought,  that  the  incandescent  Ump  is  undergoing  a 
great  improvement  in  methods  of  manufacture. 

St.  Fuicras  Installation. — St.  Pancras  is  going 
ahead  sharp.  The  advortieament  for  tondors,  aa  will  be 
seen  in  another  column,  is  already  out,  drawingi  and  speci- 
fications being  on  view  at  Prof.  Itobinaon's,  13,  Victoria- 
street,  and  the  tenders  are  to  be  lodged  by  the  23rd  June 
next,  It  was  only  at  the  lost  weekly  meeting  of  the  London 
County  Council  on  Tuesday  that  it  was  resolved,  on  the 
rocommondntion  of  the  Finance  Committee,  that  subject 
to  all  iiecessaiy  consents,  the  application  should  be  gr«nt«>d 
of  the  Vestry  of  SL  Fanoras  for  a  loan  of  X10,000  to  enable 
them  to  purchaae  a  site  for  an  electrical  installation  between 
Stanhnpe-stroet  and  Lozton-ploce.  The  site  contoioe  ad 
area  of  21,000  square  feet.  The  loan  is  granted  on  condi- 
tion that  it  be  taken  up  at  once,  interest  being  charged  at 
the  rate  of  £3.  10s.  per  cent,  per  annum,  and  the  principal 
being  repaid  by  equal  annual  iDstalmenls  within  a  period 
of  50  years.  We  shall  evidently  see  St.  Pancras  lighted 
up  before  much  time  is  lost. 

ZfOeds  Exhibition. — A  correspondent  sends  us  some 
particulars  of  the  Leeds  Electrical  Exhibition,  which,  if 
specially  interesting  to  the  district,  is  also  of  intorest  to 
electrical  folk.  Although  several  exhibitors  have  not  yob 
brought  in  their  wares  owing  to  part  of  the  glass  rooting 
baring  been  delayed  by  reasou  of  a  strike  in  the  glass , 
trade,  yet  there  are  a  few  good  things  to  bo  seen,  whilst 
full  programme  of  music  and  other  amusements  ieprovidid. 
The  vreU-kuown  dynamo  makers  Messrs.  Biakey,  Emmott, 
and  Co.  are  supplying  the  dynamos  forelectric  lighting  of  IhftJ 
buildings.  Mr,  A.  W.  Rennott,  of  I.eedit,is  Rhowiog  a  ooBiplet* 
gas-engine  installation  of  ancandosceiit  lighting, including  fall 
own  make  dynamo  machine,  and  "  Leode  "  gw-engine  by 
Mr.  J.  R.  Woodheod,  his  main  switchboard,  etc.,  also  his 
special  mining  bells.  Mr.  J.  Oliver,  of  Loeds,  and  Mr. 
Boardmau,  of  Bradford,  show  electromotors,  and  watut 
man's  clocks,  indicAtors,  etc.  fielU,  indicators,  etc.,  are  also 
sbowa  by  other  exhibitors,  including  the  Leeds  Electric 
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Biipply  Oompnry.  Altogether  it  might  be  worth  while  for 
some  of  oar  readers  who  are  northward  inclinod  lo  breiik 
the  joumoy  botireeu  Edinburgh  and  the  South  so  as  to  also 
to  take  in  the  Leeds  Exhibition. 

XlAOtrlo  Omnibus, — The  death  of  Coloiiel  MoMurdo, 
who  took  a  great  iutorest  iu  the  developnoent  of  Mr.  Ward's 
rtoetirio  omnibusoe,  has  caused  del^iy  and  difScuIty  in  the 
oompletion  of  the  undertakings,  but  wo  nnderfitand  that 
amuigeinetita  are  {iracLicolly  complobed  with  the  Eloctric 
Coiutruction  Corporiition  to  cormtruct  eitber  six  or  twoWv 
electric  omnibuMa  to  ply  from  Charing  Croea  to  Ring's 
Croas.  The  Electrical  Omnibus  Comiiony  will,  according 
to  a  recent  drcular,  be  recoimlittited  under  it«  present 
nante.  the  shares  of  the  original  coni^iany  issued  as  fully 
paid,  being  open  for  purchase  partially  or  as  a  whole,  and 
ttibiddtary  comporics  will,  it  is  thought,  if  t-ho  ventuni 
prove  a  success,  \m  organised  in  soma  at  the  various  pria- 
eipal  cities  at  home  and  abroad.  Mr.  Ward  has  also 
leoently  pat«Dt«d  an  applio&tioa  of  electric  traction  to  the 
oolebratod  sliding  water  railway,  which,  if  the  latter  ia 
ever  adopt«d  practically,  may  prove  to  be  a  more  practical 
method  of  propulsion  than  the  water-jot  method. 

Fhotoerraplilng  Vndersrotuid.— The  use  of  electri 
city  enabled  u  photograph  to  Iw  taken  recently  under  most 
exceptional  and  difficult  conditions.  A  laudslide  occurred 
at  a  qaarry  in  France,  and  a  Uiffi  number  of  workmen 
were  buried  in  tho  Eubturranean  gallery.  It  was  supposod 
that  tbo  men  were  entombed  in  one  of  the  galleries  about 
330ft  below  the  mouth  of  the  mine ;  but  nothing  corUtin 
was  known  of  their  position,  and  for  an  attempt  at  reiicue 
to  bave  any  chance  of  succesa  an  approximate  idea  of  thotr 
whereabouts  had  to  be  gained.  The  difficulty  was  sur- 
mounted by  sinking  a  ehaft  about  a  foot  in  diameter,  in  the 
direction  of  tho  gallery,  and  through  it  lowering,  by  means 
of  a  chain,  a  small  camera,  mounted  in  a  melallic  tube. 
The  camera  was  pivoted  within  the  tube  at  its  upper  eud, 
•0  that  it  might  bo  fixodatany  angle  by  tightening  or 
'ikekening  the  connecting  conl.  Above  and  bolow  the 
cameru  were  placed  rows  of  incandescent  lamps,  and  when 
the  apparatus  had  been  towered,  the  camera  was  made  to 
incline  outward  from  the  case,  In  order  to  photogi-aph  the 
interior  of  the  gallery  all  that  was  necessary  was  to  turn  on 
the  current  and  light  the  incandescent  lamps,  tho  plate 
being  exposed  at  the  same  time.  In  this  manner  excellent 
results  were  obtained  from  a  photographic  point  of  view, 
the  time  of  exposure  being  Sve  minutes. 

PreBsntation  by  Mobstb.  Drake  and  Oorhiun. — 

The  stafTand  employ^  of  Moxsrs,  Drake  and  (lorham,  who 
now  number  upwaixlB  of  80,  prcnontcd  Mr.  Bernard  Drake, 
on  the  oocaBion  of  his  marriage  on  the  28th  May,  with  a 
luindsome  plate  cheat  containing  an  assortment  of  silver 
plate.  Mr.  Drake,  in  replying,  said  how  much  he  api)rD- 
ciated  the  very  handsome  and  useful  present,  which  he 
should  value  alt  the  more  because  of  thesacrilices  that  must 
hire  boen  necessary  to  give  such  a  costly  token  of  their 
good  feeling.  He  alluded  to  the  unity  of  intcresta  between 
employer  and  employed,  to  which  he  had  always  attached 
'gnat  importance,  and  thanked  them  all  fvi  the  voi'y  loyut 
^tray  in  wbioh  they  bad  alwa.yB  worked  for  the  welfare  ef 
the  firm.  Uo  wished  them  to  feel  that  as  the  bueine»(>  in- 
creaaod  and  prospered  tfaoir  indiindual  intoroAta  were 
watched,  and  that  every  siicceu  scored  would  tend  ti  better 
their  own  ])0eitiQn9.  The  firm  had  a  laudable  object  in 
view — vis.,  to  do  better  woi  k  than  anyone  else,  to  employ 
better  men,  and  pay  better  wa^ea.     Wjtb  thejr  ussjst^iuce 


the  policy  was  succeeding,  and  the  firm  was  in  a  more  pTt»- 
perouB  condition  and  had  more  work  in  hand  now  than  at 
any  previous  sta.ge  of  its  existence.  He  hoped  they  would 
continue  to  co-operate  in  executing  work  eo  that  it  might 
bo  a  credit  to  all,  and  that  they  would  continue  to  pay  the 
closeRt  nttontioD  to  "  details,"  for  on  that  to  a  large  extent 
success  depended.  He  again  thanked  them  very  heutUy 
for  their  land  present  and  good  wiithos. 

Olasgronr  Central  Railway. — Electrical  engineers 
and  the  public  have  boon  girding  at  the  directors  of  the 
London  underground  railways  to  try  by  all  means  possible 
to  inti'oduce  cleardy  electrical  traction  instead  of  the  nio 
and  uncivilieed  "sower"  of  sulphurous  gas,  which  in  hot 
weather  especially  is  unbearable,  a  fact  from  which  the  bua 
companies  reap  abundant  harvest.  Tho  great  difficulty  ia, 
tho  phint  is  there  and  working  :  if  it  were  to  be  done  over 
again,  perhaps  it  might  be  differaat.  Well,  now  ia  the  time  to 
turn  to  other  tielda.  Gloagow  is  to  have  a  brand  new  under- 
ground railway  seven  miles  long.  If  electrical  tnotion  be 
so  good  and  so  cheap  and  so  practical  as  we  make  out,  now 
ie  the  time  to  couvinoe  the  railway  engineers  of  that  fact. 
They  may  or  they  may  not  fall  in  with  the  electrical  eogi- 
neera'  ideas  upon  the  subject,  but  at  any  rate  this  should 
be  upon  their  own  bend.  Full  particulars  should  be  given 
thorn  and  they  must  not  bo  allowed  to  say  afterwards:  If 
only  you  could  have  proved  and  guuraateed  such  and  auch 
a  thing,  we  would  gladly  enough  have  considered  and  poe- 
sibly  adopted  your  ideas.  There  is  oue  fact  that  st&nde 
perbiips  iu  the  way  of  adoption  of  electricity  at  the  present, 
the  lineistobeacontinuiition  of  the  Calodonian  Company'e 
system.  Still,  it iaprohabk  special  ongince  will  bou8od,aad 
if  cloctnc  traction  is  as  practical  ua  its  promotorii  sUtte,  this 
may  not  atund  in  the  way,  while  it  is  roanifeat  that  for  long 
underground  lines  in  crowded  cities  electncity  will  even- 
tually be  the  future  power.  The  contract  for  the  construc- 
tion has  bean  let  in  four  parta ;  the  Bridgetou  and  the 
Trongate  contract  to  Messrs.  C.  Brand  and  Son,  the  Stob- 
croKS  contract  to  McBsre.  Jas.  Voiuig  and  Son,  and  tho 
Kelvinside  to  Mr.  A.  II.  Boyle,  the  total  cost  being 
X9TO,O00.  Tho  engineers  are  Mr.  G.  M.  Cunningham, 
M.l.O.E.,  Edinburgh,  and  Mr.  Chaa.  Porman,  M.I.C.E, 
Glasgow.  The  line  for  the  greater  part  of  it*  length 
ia  20ft.  below  street  level,  though  under  Kelvin  Grove 
Park  it  is  nearly  100ft,,  then  rising  by  1  in  100  to 
clear  the  River  Kelvin,  The  ruling  gradient  ia  1  in  80 
Tho  tunnels  will  bo  from  11  to  18ft.  high,  and  ordinary 
gauge  will  bo  uaod. 

A  New  Type  of  Dynamo. — The  Soci^  des  Tele< 
phones,  of  Zurich — a  com[nny  formed  in  Zurich  for  the 
various  applications  of  oloctricity — sends  us  some  particu- 
lars of  a  now  type  of  dynamo,  which  for  aome  littJe  time  they 
have  been  construcdng  npon  the  designs  of  their  engineer- 
iii-chiof,  M.  Mariotti.  These  are  multipolur  machines,  with 
ring  armature,  i»  which  what  is  claimed  as  an  entirely 
novel  magnetic  arrangement  is  adopted.  While  tho 
dynamos  constructed  up  to  iho  present  have  had  olcvtro- 
magnets  arranged  either  m  exterior  |>oles  or  as  interior 
poles,  in  the  new  machine  both  exterior  and  in- 
terior polcfl  aio  omployod,  which  embrace  the  ring. 
armature  alternately.  This  arrangement  presents  special 
advantages.  The  linee  of  force  must  abeotutety  take  the 
path  of  the  iron  in  thearmattuv;  a  direct  ]».t^  between 
the  |Kiloa  isimpoft^ble.  Tho  pole-pieces  embrace  the  largest 
jKMsible  Budace  of  the  armature;  and  they  come  cloee 
to  the  neutral  line,  a  thing  which  is  not  practical 
with    any    other    type    of     dynamo    without    prejudice 
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to  its  elBcEency.  It  is  to  this  point,  thut  may  be 
attributed  the  entire  abeence  of  sparking  at  the  bruehos, 
u  well  aa  the  negligible  displacement  of  the  neutral 
lino  at  variable  loaJ.  The  peculiar  arranKomonl 
of  the  magnetic  field  rediicei  the  heating  of  the  iron  in  the 
armature  produced  by  the  action  of  hystorenn,  to  n  niini- 
nuim.  The  Tontilatinn  h  tho  best  possiblo,  and,  in  general, 
the  arrangement  of  tho  machines  shows  Tarious  apociiilities 
which  are  of  great  value,  both  forsolitlity  and  simpUoity  of 
mechanical  coiiBtruction.  The  extent  of  the  pole-pieces  is 
not  restricted  by  the  diuieiisions  of  tie  ai-mature  ring, 
as  h  the  case  with  dynamoe  vjth  interior  poles.  Tho  new 
airaDgement,  moreover,  allows  the  emplo3rmont  of  artua- 
tures  of  cooeidcrablo  diameter  without  tho  necessity  of 
increaaiDg  the  fietit-magneta  disproportionately,  as  is 
neceflsaiily  the  case  in  many  syflteraa  of  dynamos  with 
exterior  poles.  The  system  is  advantageous  for  slow-«p«ed 
dyiinmns,  and  especially  for  motors.  The  tests  made  with 
a  20  b.p.  dynamo  have  thorouphty  proved  the  ndvantages 
theoretically  to  be  exjwcled  by  tliis  novel  dispoaition  of 
ma^otic  circuit,  eo  much  that  this  innovation  is  regarded 
aji  one  of  real  progress  in  the  construction  of  dynamoa. 

Tho  Edinborgh  Committee. — On  Tuesday  a  meeting 
of  tho  London  Committee  of  the  Edinburgh  Exhibition  was 
held  at  the  Mansion  llouHe.  Sir  George  Chubb,  the  chair- 
man, presided,  and  among  those  present  were  Alderman  Sir 
Francis  Truacott,  Sir  Fredeiick  Abel,  Captain  8haw,  C.B., 
Mr.  E.  N.  C.  Braddon  (Agent^reneral  for  Tasmania),  Major 
Flood  Page,  and  others.  On  the  motion  of  the  chairman. 
Lord  Claud  Hamilton,  General  Lord  Chelmsford,  Prof. 
Dcwai',  Colonel  Edie,  Mr.  Alderman  Evans,  Sir  H.  Tnieman 
Wood,  and  others  were  added  to  the  committee.  Mr.  S. 
Lea  Dapty,  the  general  manngerof  the  exhibition,  gave  some 
particulars  of  the  arrangements  for  the  approaching  visit  of 
the  fjord  Mayor  and  sheriffs  to  Edinburgh.  The  civic 
party,  which  would  include  Alderman  Sir  i".  Truseott. 
the  recorder,  and  the  tovin  clerk,  would  ai'rive,  be 
U'd,  on  the  eveninc:  of  June  I9th,  and  be  entertained 
the  same  night  at  dinner  by  tho  Lord  Provost  in  the 
Waterloo  Rooms.  On  Friday  it  was  propoaetl  that  a  visit 
to  the  Forth  Bridge  should  bo  |)aid,  and  the  L>ord  Provost 
would  give  a  luncheon  in  honour  of  the  visitors  at  bis  own 
rcctdonce.  Afterwards  the  Lord  Mayor  and  the  sheriffs 
would  drive  in  their  state  equipages  to  the  exhibition, 
where  they  would  be  received  by  the  committee  in  the 
great  hall,  and  conducted  round  the  exhibits.  In  the  even- 
ing they  would  be  entertained  at  dinner  by  the  committee 
at  the  exhibition.  On  Saturday  morning  tho  Lord  Mayor 
and  hia  colleagnes  w^uld  bo  received  in  the  Council  Chamber 
at  Edinburgh  by  the  Coqtoration,  and  would  afterwards 
drive  round  Edinburgh,  dining  in  tho  evening  with  the  Lord 
Provosts  and  Provosts  of  Scotland  in  the  Waterloo 
Rooma  Every  preparation  was  being  made  to  give  a  warm 
welcome  to  the  civic  party  on  the  occasion  of  their  Grttt 
state  visit  across  the  border.  Aa  regarded  tha  progress  of 
the  exhibition,  the  visitors  in  the  tint  monih  had  numbered 
470,000,  which  was  largely  in  excess  of  his  most  sanguine 
aiiticiiHttione,  and  was  all  the  more  remarkablo  constdoiiag 
the  state  of  the  weather  during  most  oE  tho  month.  If  the 
aame  number  of  visiioi-s  couttEiiied  each  month  till  October 
Iherti  would  be  a  total  of  over  4,000,000.  A  very  imporunt 
exhibit  of  electrical  appliances  from  id  manufucturciH  in 
France  hud  just  arrived,  and  would  bo  on  view  by  the  time 
'if  the  Lord  Mayor's  visit  Sir  George  Chubb  said  he  hoped 
us  iimny  members  of  tho  London  Committao  as  poRfliblo 
wtitild  be  jiresent  in  Kdinburgh  on  tttQ  occasion  of  tb^  civic 


festivitioe.     A  vote  of  thanks  to  the  chairman  closed  tha 
proceedings. 

Tramoar   Emergenoy  Brako. — We  may  put  tho 

question  to  our  tramway  electrical  ongineen,  would  they 
sooner  have  an  arrangement  which  would  stop  a  car  in  an 
emcrgeacyinayardor  Bo,ovon  tbough|tt  jerked  the  puasengera 
somewhat  unceremoniouely  together,  or  have  the  ear  occa- 
sionally get  beyond  control  and  run  away,  possibly  killing 
one  or  more  persona  t  To  ask  the  question  is  to  answer  it, 
and  even  if  the  tramway  men  did  not  prefer  the  first  course 
tho  Board  of  Trade  would  certainly  do  so.  A  few 
more  accidents  like  that  recently  reportod  from  Buda- 
pest, where  tho  conductor  of  a  fatal  runaway  car 
was  nearly  lynched,  and  one  or  two  which 
have  arrived  from  various  parts  of  America,  would 
shortly  servo  to  bring  electrio  cars  to  an  objectionable 
position  in  public  opinioti  they  do  not  deserve.  We  are 
glad  to  see  that  inventors  are  not  behindhand  in  this.  Mr. 
f^ouis  Porri,  of  4,  Kent-street,  Grimsby,  bus  invented  and 
perfected  an  emergency  brake  for  tramcars^  which  Toold 
seem  to  merit  the  investigation  of  all  tramway  oogfnoora. 
This  brake  has  been  the  eubject  of  various  practical  trials, 
attended  by  the  managers  of  fire  or  six  steam  tramways, 
the  managing  director  of  tba  Blackpool  Electric  Tram- 
way, and  JIajor-General  Hutchinson.  One  of  these  trials 
recently  took  place  at  Grimsby.  The  car  on  thia  occasion 
was  taken  to  a  steep  incline  at  the  railway  bridge,  where 
the  trials  were  to  be  made.  General  Hutchinson  had  the 
brake  applied  several  times  while  the  horses  were  going  at 
a  sharp  trot^  and  also  appUed  it  himself.  The  stops  were 
remarkably  quick,  and  effected  witliout  much  shock,  owing 
to  the  fact  that  although  an  immense  amount  of  friction  is 
obtained  upon  the  rails  the  front  wheels  are  left  untouched. 
Tho  car  from  this  reason  has  no  tendency  to  leave  the  rails. 
The  car  was  then  taken  to  the  steepest  part  of  the  line,  on 
a  gradient  of  about  I  in  20,  the  greatest  in  the  town.  After 
being  drawn  to  tho  top  of  the  hill  the  horses  were  detached, 
the  ordinary  brake  released,  and  the  car  allowed  to  ran  down 
the  incline  free.  When  a  good  speed  was  obtained  the  emer- 
gency brake  was  a|>plied,  and  brought  the  car  to  a  standstill 
within  about  its  own  length  from  the  moment  of  ajiplication. 
These  experiment8werecontjnuc<l  for  aorao  timo,  at  various 
speeds,  the  ear  sometimes  being  stopped  in  about  a  yard  on 
the  incline.  It  was  apparent  that  the  driver  bad  the  car 
completely  under  his  control,  either  bringing  it  up  or 
releasing  it  at  any  point  with  a  few  inches  motion  of  the 
stopping  lever.  The  brake  can  be  thrown  into  gear  auto- 
matically in  caeea  of  running  away.  The  brake  having 
been  thoroughly  tested  u;>on  the  incline,  the  car  was  nui 
over  on  to  the  level  part  of  the  line  for  the  [mrpose  of 
demonstrating  tho  working  of  the  "  protectors,"  another 
part  of  Mr.  Pom's  invention,  which  are  designed  bo  re- 
move bodies  from  the  track  in  cases  whore  a  person 
ia  knocked  down  or  falls  in  front  of  tho  car  without  being 
noticed  by  the  driver.  The  protectors,  which  ai-o  of  V 
8ha[>e,  are  connected  with  the  emergency  brake,  90  thut  if 
their  spring  action  docs  not  instantly  remove  bodies  from 
tho  rails,  it  automatically  applies  the  brake.  A  sand-bag 
was  thrown  across  the  rails,  and  the  car  re|>ealedly  run  at 
it,  with  the  result  that  the  bag  was  removed  uleur  of  the 
track,  and  the  brake  automatically  applied  every  time.  The 
instant  the  pressure  was  withdrawn  from  tho  protectors  the 
brake  came  off  again  autom.iticaIly.  It  certainly  seems 
from  the  accounts  we  have  received  as  if  Mr.  Porri  had 
tjickled,  with  a  conridcrnble  show  of  hiiccoss,  a  moat  im]ior< 
t^nt  detfil  in  qi^liaDica]  tramwavs. 
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THE  EDINBURGH  BXHIBITIOH.— V. 

At  stand  63  Mcaara.  Knicet  Scott  and  Co.,  olectricnl 
and  geiternl  eajdneent,  o(  tbe  Close  Worhs,  Newcaatleon- 
Tync,  ihow  a  variad  exhibit  of  olcctrical  machinery,  the 
pUnt  in  o)M.'ration  considtiiig,  briefly,  of  one  9iin-  by  9in, 
vertical  hifjh-Bpeed  engine,  driving  one  15-unit  "Tyiie" 
comjMiuiid-wound  d;namo  machine;  one  8^in.  by  Sin.  ver- 
tical engine  of  the  Bame  type,  driving  on  all«riiatitig- 
eurrent  dynHmo  ;  one  Ciin.  by  6in.  verUcal  engine,  atao  of 
the  a«motyi>e,  but  coupled  direct  to  an  80-liglit  "Tyne" 
glow-dpced  (lyuBmo,  the  ooubin«d  phat  being  suitable  for 
ship  lighting. 

The  engines  aro  all  of  a  ipocial  type,  designed  foroloctric 
light  driving,  and  being  arranged  so  that  little  or  no  atten- 
tion is  recjmred  to  the  Inhrication,  aa  the  cranlisbait  nuis  in 
oil     The  rogulating  governor  for  coQtroIling  the  speed  of 


miea.  The  copper  aeginents  are  mounted  upon  a  gun- 
meital  alotve,  secured  by  coned  ends  and  a  lock-nut  to  the 
copper  Boctiona.  This  inctbod  of  constructing  the  oom- 
miitator  admita  of  it  being  taken  off  and  replaced  witbout 
the  segment*  falling  to  pieces,  and  in  pUesa  vhore  th« 
dynamos  arc  likely  to  be  placed  in  the.huDds  of  inexpe- 
rienced tnen,  this  matter  is  of  considerable  importance. 

This  machiTie  is  geiiemting  current  for  abcut  200  ini^n- 
de.acent  Uiin|M  of  IG  c.p.  each,  diatributfd  on  their  own 
atami,  in  tbo  Machinery  Court,  and  in  the  Locomotive  Sec- 
tion. They  supply  the  whole  of  the  current  for  the  Loco- 
motive Section,  including  the  lighting  of  the  saloon  carria^ 
and  engine  lumps  un  the  NortU-Eastem  Railn-ay  Company's 
and  North-Wegtern  Railway  Company's  engines,  ano  thev 
supply  the  current  for  working  the  model  of  the  "  Dread- 
iii:iut;ht"  and  liorth-We»t«rn  Company's  tabo-eabting 
machine. 
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tfae  engines  ta  of  the  Piokering  typo,  wopjcing  on  to  an 
equilibrium  throttl«valve,  and  bcneo  cotuUnt  spood  is 
maiiitainod  under  varying  toada. 

The  15-unit  Tyne  com {lound- wound  dynamo,  which  ia 
illustrated  by  block  No.  1,  is  of  the  standiurd  typo  manu- 
faeUired  by  AfoMra.  Ei-nesi  Bcott  and  Co.,  and  it  will  be 
obaerred  that  the  machine  ia  noL  only  very  aubstantial  in 
construction,  but  bo  t:on8truct«d  that  it  can  bo  taken  to 
pieces  if  desired  by  simply  nimuving  four  bolts,  which 
allows  Uie  top  half  of  the  machine  to  l)e  lifted  olT  and  the 
annnture  taken  out.  The  armatnie  is  of  the  (inn's  speeial 
design,  and  so  wound  that  uoL  only  hu  it  good  veiitilatioti, 
but  in  cf>se  of  an  uicidonLil  burning  out  of  any  of  the  coils 
a  Dew  coil  can  bu  wound  on  without  removing  the  arma- 
ture spindle  from  the  macliiiie.  The  dynamo,  ulthuujch  of 
the  four-pole  type,  ia  so  crou-conticctoil  that  two  brushes 
only  are  used. 

Tlte  commutator  is  of  bard-drawn,  hiKh-conducttvity 
wpper,  the  sections  being  inrmlatod  from  each  other  by 


The  **  Tvne "  alternating-current  dynamo,  whieh  is 
illustrated  by  wood-cut  No.  2,  is  of  Meaare.  Ernest  Soott 
\nd  Co.'a  ataiidanl  tyj>e,  and  is  shown  in  practice  work. 
This  dynamo  is  designed  to  give  an  output  of  1,000  volts 
and  a  ciurent  of  from  10  to  1&  amperes  when  running  at  a 
speed  of  t,200  revolutions  jier  minute.  On  reference  to  our 
wood-cut  it  will  be  observe<l  that  the  machine  iu  uucttiou 
is  fitted  with  to  mAgnots,  arranged  radiitlly  round  ttie  ma|C- 
iicL  frame  and  looking  inwanls.  Theao  magnets  are  wound 
with  intulateil  copper  wire,  and  ai^e  excited  by  an  ordinary 
dynamo,  which,  however,  ctn  bo  coupled  direct  to  the 
dynamo  Bjiindlu  if  desired.  The  armature,  the  core  of 
which  is  built  up  of  rectangular  iron  wire,  each  being 
in*uliito<l  by  thin  i»ipcr,  is  wound  with  10  bobbins  of 
insubtfiiJ  wire  This  method  of  construe tini;  the  armature 
admits  of  }>erf<:ct  rcntilatinn,  and  also  enables  the  sections 
to  he  cuirily  examined.  Tlie  current  from  the  armature  is 
led  by  copper  conductors,  inBulated  with  indiarubber,  to 
the    collector,    which    cotiitsta    of    two    gunractal    rinn 
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mountod  U[>on  a  hollow  gnnmGtal  Bleeve,  The  coHopting 
rings  are  insulated  from  the  elefive  hy  mOAnx  of  etonite 
rings  and  ttiin  abonito  wiuhurs.  Tho  rurrcnt  fmm  tho  col- 
lector rings  i»  collected  hy  two  IinuLhes  supported  in  hnisb 
holilors,  ice  spindies  of  tha  lattor  noinj;  inmlatad  from  the 
(roma  of  tho  machine  by  ebonibo  bushes  and  wnsfaem,  tbits 
euaiiringas  gcxx!  aii  irisuklion  a»  poMiblu. 

The  boarinjis  of  this  machine,  as  of  all  dynamos  m&nu- 
fMttired  by  MesstA.  Eriieet  Scobt-  and  Co.,  coiiai.it  of  cast- 
iron  podeotali,  accurately  borod  and  fitted  with  adjust- 
able  caps,  tho  bwiniig  nein^  hiisfaed  with  gunmetal  in 
halve*,  which  ore  lined  with  "Esco"  anti-friction  white 
mutal.  Hy  this  method  the  bearingn  can  he  rea>lily  tvl- 
justed.  and  in  case  of  wear  the  biiRhes  van  bo  n^iuovvd 
from  the  mncbino  and  run  up  with  now  metal  'without  hav- 
ing to  romovo  tho   pedoatala    bhomMlYea.     The   "Tyiie" 


to  these,  the  fiim  have  supplied  one  of  the  largest  si^ed 
pUnta  for  tho  liphtmg  of  tha  Argentine  Meat  Company's 
now  works  in  the  Argentine  Republic,  8oiiLh  Amerioa,  and 
have  in  hand  at  the  present  time  ooveral  sola,  including  oue^ 
for  a  froeen  meat  store  at  Bristol. 

The  "  Tyne  "  tntneformer,  which  is  shown  on  the  stand,' 
aud  which  ie  of  the  same  type  as  those  used  for  the  outride 
illumination,  is  conetructod  for  transforming  a  curront  of 
high  teoaion  and  email  quantity  to  a  currcat  of  low  tension 
and  large  qnanlity.  We  were  told  that  the  efficiontnr  of 
this  tvpo  of  transformer  was  as  high  as  97  per  cent.  Thay 
have  been  designed  to  admit  of  the  ready  removal  of  the 
primary  and  secondary  coils  by  simply  removing  tho  cover. 
For  outdoor  work,  and  to  conform  to  the  reciuirements  of 
tho  Board  of  Trade,  tho  trunsfonnors  are  placed  in  oast- 
iron    boxes    with    watertight    doors,    the    primor}'    and 
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alternator  Is  feeding  about  ISO  incandescent  lamps  of 
16  c.p.  each,  distributed  in  the  Fiah  Dinius-roome,  the 
Queea'a  Tea-room,  Messrs.  Gadbury's  Oouoarooms  an<l 
Smoke-room,  and  the  Veoetiibii  Glass  Works.  The  high- 
tension  current  (1,000  volts)  is  conveyed  by  raonna  of 
copper  cables  oonaisbing  of  seven  wires  of  No.  20  B.W.G., 
and  is  Iran-tformed  in  each  of  tJiese  places  by  the  "  Tyue  '" 
tran«formor  to  an  E.M.F.  of  100  volu. 

Tho  combined  niant,  illustrateit  ]>y  block  No.  3,  has  been 
dosignod  and  ma<le  hy  Messrs.  Ernest  Scott  and  Co.  for  ship 
lighting  and  where  apaeo  is  limited,  and  it  will  bo  noted 
that  the  plant  is  vory  eoiDg>a«t,  and  occupiea  but  little  room 
oompariMl  with  ila  output. 

Tnis  plant  is  minufactured  in  six  standard  sisei — viz , 
from  no  to  2M  Ift-cp.  lamps— tho  speed  of  tho  smallest 
size  being  350  revolutions  per  mitmts,  and  of  the  largest 
2i>0  revolutioos.  Antungst  the  inAt^iIUtions  in  which  this 
plant  ha,s  boen  iiaed  we  may  mention  the  lif^httngof  tho 
atMDBabip*  "Oxus,"  "Amur,"  and  "Pallas."     In  addition 


secondary  fuses  iMling  mounted  on  porcelain  bases  place 
inside  the  box.  As  the  tntneformer  itself  is  insulated  from 
the  box,  it  is  impoeeible  for  anyone  to  get  a  shock  by 
touching  it  should  there  be  a  leakage  on  the  iirimary  or 
secondary  mains, 

^te84r8.  Ernest  Scott  and  Co.  also  show  various  types  of 
main  switchboards  for  high  and  low  tension  currents, 
Tyne  are  laropt  of  2,000  nominal  ciindle-|>ower,  and  aaeleo- 
tion  of  electroliers  suitable  for  private  hotue  lighting. 

In  addition  to  the  dynamos  which  the  6rm  snow  on  their 
stand,  wo  may  mention  that  they  have  a  2-unit  shuut 
machine  working  on  Meesrs.  Priestmnn  Bros.'  stand,  charg- 
ing accumulators,  and  making  a  complete  installation  for 
private  house  lighting. 

Wo  may  mention  that,  the  whole  of  the  dynamos  and 
electrical  machinery  exhibited  by  tho  firm  huve  been 
designed  by  Mr.  W.  C.  Mountain,  a  well-known  electrical 
cnginoor,  formerly  manngcr  of  the  Guloher  Company, 
now  a  paiincr  of  this  firm. 
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BTESSRS.  CROMFTON  AND  CO. 


On  EVid«y  eremn^,  May  30,  the  annual  dioDcr  of  tlic 
u(  and  prMont  pupits  and  friends  of  this  firm  was  hold  a,t 
the  Csf^  llnyal.  This  annual  fwtival  fomm  one  of  the 
pleasanteBt  riuTtione  of  the  season,  and  not  only  ia  it  pleasant 
U)  the  social  sooso,  but  it  is  cuat.uiii!iry  to  gtvo  it  an  intonsol; 
practical  bearing.  To  record  the  na.mee  of  guests,  and  to 
aoacribe  the  dinner  and  its  surroundinf^  in  not  our  purpoio. 
It  will  suffice  to  aay  thu  dinner  was  oxcoltcntly  evrvcd,  and 
the  guests  were  numerous.  The  primary  object  of  the 
mooting,  bowoTer,  is  to  bring  tha  jioat  and  present  students 
together,  to  enable  Ihem  to  compare  notes  of  the  yva.r'a 
doings,  snd  to  take  credit  for  the  positioiu  they  are  mak- 
ing in  the  world  of  electricity.  According  to  all  accounts, 
from  the  mayor  downwards,  the  pupils  at  Chalmaford  are 


the  darkest  days  folloirinK  com^Ktny-moneering,  or  lout 
their  heads  over  rash  speculation  in  lieu  of  honeat  work. 
The  present  position  oi  the  industry  ia  due  to  the  unfailio^ 
and  unwavering  asaiatance  of  theso  sympathisers.  Tho 
other  t«xt  was  that  of  "  our  competitors."  Both  Mr.  Cromp- 
ton  and  Mr.  Gureko  eongratuUtod  the  meetin;;  upon  the 
dill'orence  in  tone  betwe«n  oompetitore  now  and  in  the  post. 
Then  there  existed  no  reciprocity.  Every  man's  band  was 
marked  by  intonso  solfistities^,  information  which  would 
a».4i.')t  tho  common  work  and  barm  no  one  was  withhold,  but 
latterly  another  spirit  has  sprung  up,  and  amonc  the  lai^er 
and  better  known  firms  common  action  is  not  umcnown,  fair 
trade  rivalry  is  appreciated,  and  a  Grm  ajmi  dt  a/rpt 
exists.  Theae  toxtit  are  worthy  the  consideration  of  the  whole 
profession,  and  not  merely  of  those  present  at  this  dinner. 
The  sympathy  of  the  bujmg  public  is  deainble  to  gain,  and 
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usually  a  ha|ipy  lot,  with  plenty  of  animal  spirits,  while  a 
glance  at  what  they  do  ana  the  poaitione  tbey  take 
shows  that  beneath  the  animal  itnirit«  rests  a  de- 
sire to  learn  their  biisinesti  and  climb  the  ladder  of 
success.  As  was  stated  at  the  dinner,  old  pupils  ol 
Crompton  and  Co.  are  mot  with  erory  where,  undertaking 
aarioiu  reepoosibilitiea,  the  due  carrj-ing  out  of  which 
reflflcU  credit  on  themaolves,  on  the  rtrm  that  trained 
thfloi,  and  on  the  industry  at  Urge,  Many  names  were 
m«ntione(l  of  thoae  who  had  attained  such  positions,  but 
it  would  be  itivirlious  to  mention  them,  as  those  named  only 
form  a  small  part  of  the  whole.  The  two  texts  to  which  we 
desire  to  direct  attention  were  prominently  brought  forward 
during  the  s[)eflcbea  of  the  evenin};!,  and  will  no  doubt  form 
subjects  of  quiet  consideration  by  all  tbo«e  prwont.  Mr. 
Crompton  waa  particuliirly  happy  in  bis  reference  to  friends 
and  sympathisers.  He  pointed  out  that  the  industry  owos 
much  to  those  sympathiseti,  who  never  lost  tlioir  faith  in 


the  proepect  oE  work  is  sufficiently  good  to  induce  every 
firm  to  compete  in  a  fair  manner.  Other  questions  w«re 
raised  such  as  will  tax  the  energies  of  the  technical  press 
for  some  time  to  come  to  grasp  and  guide  to  a  proper  coo* 
elusion.  A  hearty  vote  of  tnanlcs  was  given  to  Messn. 
Crompton  and  Co.  for  their  hoBpitality,  and  thtwe  proeenb 
wanded  their  ways  to  all  quarters  of  the  globe  happier  for 
having  met,  and  by  tha  thought  of  meeting  afftin. 


DYNAMO  REGULATORS. 


In  the  accompanying  illnstrationa  Fig.  1  represents  a  side 
elevation  and  Pig.  2  a  plan  of  the  Qoolden  and  Ravenshaw 
dynamo  ropulators.  Tho  left  end  of  th«  lever,  C,  is  moved 
by  a  solenoid  core  which  rises  or  descends  according  m  the 
current  Jncreoaos  or  decreases,  and  this  movement  is  im- 
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parted  to  tba  socket,  which  can  be  moved  on  to  the 
(haft  A,  held  by  ijointe,  K,  Aa,  however,  the  socket 
is  wedijcd  ii|Hjri  ihe  shaft  through  a,  th«  shaft  A 
must  mme  as  soon  im  tho  pin,  h,  ongftgflS  in  the  steps 
of  one  of  tho  two  «i>iraU  E  or  E'.  These  spirals  are 
cut,  in  tho  fontrary  sense,  in  the  revolving  shafts, 
D  and  T)\  cn.rriotJ  in  tho  bearings,  K  and  F^,  and 
the  (haft  A  must  therefore  turn  in  tho  opposite  direction 
aocording  u  I)  in  moved  in  tho  one  or  the  other  direction. 


5.  TliB  VoBtrj  wttB)n;li8ft]iiontly  tolrtrmodthat  tho  noarJ  ^r Tntdfl 
would  not  preeeeii  Billi  tho  gritiiUnH  of  «iiy  t>rtiviiiiniia|  onlw  where 
tha  mi«tnt  of  tha  looal  uilliarity  h^d  not  baan  obuioeil. 

6.  Tlu'  Ki-iminf^o  uid  En^QbibTidge  ElwtvicSnpply  Corpontion, 
onu  or  ihr  af>plic«ntB  lor  «  tiroTuiotiBl  order,  then  rttiDcatcd  too  Boud 
of  Trwlc  tQ  (lupcDK  witl)  uta  oonstnt  of  the  loeal  ■aUiort^  la  tb«  cue 
of  PnWington.  A  copy  «f  thu  ooOMiit  wm  sent  to  lh«  V«itry  by  tlw 
llMMor  Tr«4*  ;  Mid   tha  Vettry,  on   Mcrcli  IB,  in  *  ne^tfaif;  of  49 


Fio.    1. 

A  iiia.trix,  which  lies  on  a  spiral  out  in  ita  fore  part,  Is  thereby 
Hctunted,  and  this  inserts  in  or  withdraws  the  rheostat  wiro 
from  the  circuit.  The  shaft  D  is  driven  by  the  motor 
from  the  boll-pullfiy,  G.  The  threads,  11  and  H',  which 
engngo  with  ouch  other,  endeavour  to  piuh  in  the  direction 
of  their  axifs,  and  they  press  against  one  another,  the  fric 
tion  plates,  .T  and  J',  Iwing  supported  in  this  by  the 
shaft  I)  >. 


PADDINGTON  AND  THE  ELECTRIC  UGHT. 


flKRIOirs  CHARGB  BY  MR.  KARDRLL-DKCISION  OF  THE 
VKSTRV.— APPEAL  OK  THK  MINORITY  TO  THE  BOAKD 
OF  TBADK. 

At  Lha  ordinary  iDMtia^  of  thg  PaddingtoQ  Vmtry  on  Uay  20,  i 
npolutlMi  waa  propMcd  witlidrtwiiift  tli«  o[>)xi«Jtii}D  to  tie  applioaliou 
ef  the  HRtTa)M!itan  Elwlnr  Rupjily  CocDiMiiy  for  »  provinional  onlor. 

Mr.  VardaU  »m<\  if  Chn  niitter  was  furthor  nostpoD«d  tliera  would 
baalotofiliiriciilty  <n  tlie  [larith  t<v  attenijita  Mnguiailuto  iulluenci! 
mmubert  of  tho  VMtry.  Ho  kad  atiaolnte  proor  Uist  fa  anntltpr 
Rial  tor  ID  one  J  hod  bouii  ulFuted. 

■r.  Jnds«  [iii>li^riaiiLly) :  I  challeiiuu  Mr.  Pardell  to  )>roduoo  hit 
"ahaoliita  {iroof "  that  momborn  of  thia  Veitry  h%n  Iioen  bnWd,  and 
]  ttronol;  protast  aga'.ntt  lufh  anaaaartton  without  |ira«f  bring  nven, 

Mr.  iranUII  I  I  never  atfd  lliat  meiulien  of  tliU  VmItv  liatl  b««n 
bribed,  1  said  money  bad  been  cifrinol  to  uiiiividuaU  for  taa  piir[)aa<i 
of  infli]«ndn;;  tho  Vettry,  ami  1  have  proof. 

Kr.  Jadc«:  Tlica  iiiilii.-atp  yout  "  jirociC" 

Mr.  F&rdall  JcoliiiLd  Id  f^ve  the  proof- 

Aft-^r  farther  dueuaMon  the  dlviaiao  waa  tak«n,  with  t}i<i  rtmull  tli«t 
36  viXcgl  hf  aiid  21  a{[ainit,  uid  the  propositi  on  wu  d«>;larnd  rarriqd, 
Mr.  Jiitl^'D  iin>t4»tiiif(againit  it. 

A  i|vc.ial  iti^utiii^  of  tlLo  ViMlry  wxn  lirld  on  Thuraday,  May  29, 
-aliuu  a  riwiiltiiion  wn  po-ued  hj  S?  votns  agaiost  ISfthrwi  mnmbors 
uot  voliDKj,  tormatly  coiinonting  to  tlic  appltoacJoD  of  tha  Mttro- 
piilitan  Klcciric  Supply  Cooi^iaoy.  Liniitod. 

Tho  aairw  aftomoon  thn  fnliowitiK  opiioaitton  iiiPMorial  was  turwanlad 
III  tlm  ProKidrnl  of  thn  Board  of  TVado : 

fADDlSnTON  AND  THE  KLECTRIC  LlOriTlNO    ACTS,  1882 

Axu  teas. 

UmOttlAt  Td  TKK  RlOBT  HOX.  SlH  HR'HAKL  HlCKf-BxACa,  liAHl., 
H.P.,    PRWtI)K.VT  or  TUB   ItOABI)  OF  TlUOR. 

Tho  rn«tnorial  of  the  nDderaij^od  membera  of  the  Paddington  Vwtry 
showtth : 

1.  That  at  ihc  i^oDcludou  of  llie  spadal  iiuwtiiig  ol  Um  Vcatrr  this 
day  (May  29,  1390)  nvocifsreucc  ofmetubcn  nay  bold  (or  tho  puipoao 
of  giving  oon«idorauou  to  ibo  irrc^lar  proeodnw  of  th«  Vuitiy  in  tho 
inattar  of  tha  naolntfon  nuHed  at  tha  aatd  apodal  mneUng,  a  oopy  of 
socb  reaoluUon  being  aa  tollowa  :  "Tliat  pumiant  lo  tho  rulc^a  of  the 
Hoard  of  'hade  tho  Vmtry  formally  coniKotii  to  lh«  applkalion  of  the 
Uotropolitwi  Electric  fiiipply  OotDMny,  Linjlt«d.  uudor  tli«  Kki-trlc 
LightiDK  Acta,  for  a  pronaional  order  for  tb«  suiiply  of  vioctrii'ity  in 
the  [«Tiiih,  tubjoct  Im  the  approval  of  tho  Boaid  of  Trade." 

2.  Tliat  th«inomfc<inof  thiicoiilerMicF'  couKiatnl  of  Mratra.  If.  I', 
Bovorloy.  J.  Wallia  Chaiinian.  .1.  H.  Dull,  J.  FlaMhsr,  J.  HUla.  ,1.  O. 
Iluiil.  Mark  H.  Judgn,  UrUh  Ma^gi,  Haljotil  L.  UilU,  W.  U.  Milla, 
W.  Murroll,  Wm.  Ilaynar.  Cbarlea  See,  and  W.  H.  Stowart,  and  otlier 
nKinbont  oi  tho  V»»try. 

i  That  tba  mciiilwra  of  U)ocoiilercacodo[><ilrd  tho  iindoreiznoJ  to 
maha  raprw«nUttoiu  to  tho  Bo«i4  of  Tiado  with  rcganl  to  tho  >aid 
irrrKiiIar  procodnra  of  tho  VMtry,  pointing  out  lh«  chief  facta  coaaeotod 
tlMVnwith. 

4.  That  OD  rcbnarv  19tb,  1S80,  the  Ywtrr,  47  membm  bebij;  pra- 
eent,  paiaed  a  reaulutiuu  itinLntctingtlioeoliaicor  "to  oppou  all  a]i))ll- 
iBlJoua  (or  pruviaLooal  orvlon  "  thii  MtaloQ. 
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tiic[ab«ra,  rfaolml,  jum,  ewi.,  "  That  the  Board  of  Trade  he  asked  lo 
tdhoro  to  ita  ducbrinti  that  no  onlcr  shall  be  jirt>C4M>l«d  with  in  tho 
(■«*  of  pariiUcs  whore  tlio  couaoat  of  the  li»«il  aiilhorily  had  nut 
heoD  obtained  b«foro  thn  datv  named  iu  their  resolution  ;  oIm  that 
mch  Roaid  bo  fufbrmed  t>ial  lh«  VosItv  Mlioilor  baa  Wu  ioatnicti'd 
to  opj)0»«  all  aj'jvlications  for  jirovbloBal  ordws," 

7.   rh«  rrjuiliiiiniiior  Feb.  18  mil  Matvh  18  have  uot  b«cii  reacindiMl. 

&.  Tlin  nilc:!  raade  by  the  Hoard  uf  Trade  under  Uie  Klc<',tric  Iji^lit- 
iii^  Act^  and  wltich  arL>  defined  by  aectioD  5  nf  Hie  Act  of  18S2  an 
boiiig  "  of  the  aaiuo  force  an  if  eiiactod  by  this  Act,  and  ihal]  be  iadi- 
ftially  Bottead,"  r«q«ire  [nile  16)  tliat  proof  of  tbo  oonacnt  of  tho  looal 
antberity  <'  ba  oompleted  on  or  Ulore  FeLniarj-  26.  '* 

9.  There  having  wen  no  demiLud  for  tho  electric  light  on  thf  part 
ofaDy  atotloB  of  tha  ratajpayen.  ao  tnrttitir  action  ynn  takeci  by  tho 
Vratry  nnlil  April  2^  aad  tboralino,  id  the  opinion  of  your 
luoDiorialista,  llio  lime  had  paaicil  whoii  the  Vestry  coiiM  legally 
give  it*  coueont  to  any  applieatioa  for  a  proriuoiial  onlcr  dart»K  the 
prose Dt  homIou, 

10.  On  April  22  Ihi?  Ycslry,  wichoiit  pr»vioii»  noHco  (and  without 
roMniuitinft  tlin  rvsnljition  nf  February  18  and  March  18),  look  the 
fulltiwgiiK  cnnUnn  into  conhiileintioD  i  "That  as  the  Hetropolitaa 
Ele.:tric  Supply  Company's  tiTiiu  aro  tbt'  moat  lavourable,  and  that 
camjnny  works  both  the  hish  and  low  |iTea*uts  syitenu,  aod  boarins 
in  mind  tbat  it  haa  pnoOatlly  acaejitad  tha  provudonal  orJer  aa 
amended,  aa  «-ol|  as  tha  <«udit)on  to  tlepoait  £20  000,  and, 
mereovat,  has  not  aolieited  the  Board  of  Trade  lo  ai>t  iodcpiui. 
dontly,  llia  Veatiy  do  dUooiitinue  its  oppoajtlon  ia  ro<]>Mt  of  that 
coiniwny,  and  that  the  reioliiliou  of  lh&  18tb  of  Ftbrua-y,  1890,  U 
varied  accord iDgly."  A  diviniua  waa  taken  tm  tliii  motion,  wli«m  27 
lucmboni  were  preaaat,  14  voted  for  thi?  motion,  10  ajfatoiit  it.  and 
threo  did  not  vola.  The  motion  waa  declared  to  bo  carriod,  theuffll 
MRtioo  S7  of  the  Hetropelia  Local  Manageuoat  Act  of  188&  proviibe 
(hit  under  the  droutnataaeea  stated  "  no  reaolntion  or  otiur  act  of 
arv  vutry  Hhull  be  nvokod  or  alurnd  at  any  mibetinnont  mentisg 
unless  snub  tuvooatioit  or  altiirallnii  nIiuM  bn  dntonuinM  by  a  majority 
ci'ii^istEnir  of  two'lhirdanl  the  msTabera  rireaent  at  tucb  aiibMi^iient 
uievtbg.  The  UrU  connvctiyi  with  the  aliBfced  paialoi;  of  ihia  reeO' 
Ititioa  irere  nibmitto<l  to  the  Boar<l  of  Trade,  with  the  mult  that 
the  Vestry  r«ccir«d  a  lotiv^r  from  Uie  lliwtd  dealioiDg  to  aooept  the 
icsolntlon,  and  further  pointing  out  the  neoeacaiy  eoDsent  of  the 
Veatry  oould  only  bo  givon  at  B  spoeial  msetian  held  afbr  atnoatk'a 
notice. 

11.  A  re>[iiiRitioD  was  [ben  siRued  by  a  ituiiibBr  of  uieiubfen  of  the 
Vuslry,  aakiug  the  vastly  clutk  to  eoiiTone  a  njiceial  nieeling  «u  Hay 
29  to  take  into  coaaiileratiuii  tlie  rcaoUition  quolod  in  tho  aeoond 
para^ph  of  thu  memorial.  Tho  vestry  ;l<vk,  tbcnfore,  isiuod  to 
the  momben  of  the  Vestry  uotieea  for  Ihia  special  aiMtiog,  under 
date  ol  April  28,  but  pabU:  uoticn  of  thn  mRrting,  as  nuinimd  by  thn 
Metro|>olis  IaosI  Uanageiueut  Acta,  wax  not  giwn.  Indeivodent 
ratepayers  are  ready  to  testify  as  to  tho  absenoo  of  public  nowco  of 
this  TDoetlng. 

12.  Voiir  meinerialista  tttist  that  tho  Beard  of  Trade  wiU  not  enter- 
tain  the  grantlnKof  any  prgriaional  order  for  Podttingtoti  under  aa 
applioailon  which  has  boon  oppcaeil  by  tho  looal  authority  iip  to  the 
last  niouient,  and  that  the  Hoard  will  not  taks  any  action  disneutng 
ivitb  Ktrict  oomplinnpo  with  tho  Electric  Lfghtlnij  Acts,  or  lo  tneralea 
hnaina  part  Ihoroof. 

U.  In  Goocluaion,  yoar  memoHalbta,  as  ratopayen  and  members  of 
the  local  authority,  hereby  foriiislly  gji^aa  itotioe  of  a]>TKinitioo  to  all 
applicatunt  for  proviaienal  urdcn  lor  I'adJinKtoa  this  »oa>ton,  and  in 
caso  the  Board  of  Traui;  aboutd,  under  any  eireiim»t*n-eca,  contemplate 
granting  any  snob  prevkioaal  order  this  seaainii,  your  mamonali*!* 
ilesiru  to  be  beard  iu  opuosldOD  to  tba  wms,  and  hereby  request  that 
previous  lu  any  anch  onler  being  granlad,  a  local  euij^airy  bs  held  as 
|>iuviiod  for  t^  Rule  10. 

Signed  at  tho  request  of,  and  on  bobolf  of  ihe  above-men  tloned  con- 
fereuoe  of  ncmben  of  the  VeeUy  uf  Poddiugton. 

Mask  H.  Joimik,  15,  Cuiinau^t-sqnare,  W. 
W.  H.  Mill*.  19,  Cambridge-terta«,  Hjdo  Park, 
PaddingtoD,  May  29,  189a 
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Editorial  and  Publlahlng  Offices  : 

189-140.  SAUSBU8Y    COURT.   FL££T  STB£BT. 

LONDON.  E.C. 


TO    COHEBBPONDEMTS. 

All  lii^hk  liesenxd.  Secrdariai  and  Mtmagers  of  Campania 
are  intUed  tc  famish  tu4ue  of  SSeetings,  /««/  of  Ncre 
Shares,  InttaUalions,  Cmiracts,  and  any  informotwn 
COHHMttd  vaih  EleciriaU  Enginffring  n-htch  may  be 
miatttiaf  *o  our  readers.  Irmntort  are  informed  thai 
any  atwwU  of  their  invenlions  suimitted  to  vt  vUl 
receive  our  hrat  amsiderati&n. 

^U  temmwmUiims  tntended  for  the  Ediior  shoidd  he  addressed 
C.  H.  W.  BlOGS,  ISO-liO,  Salisbury  Cawi,  Fleti  Street, 
Ijrmdon,  B.C.  Anonymous  commiinicatu/nt  will  nol  be 
naltc^. 

# 

TO    JU>TBBTI8KB8. 

AAnrti$mmt$  thcndd  he  addrmtd  to  the  PtiUishar,  1S9-I40, 
SaliAwy  Court,  Fleet  Stred,  E.G.,  and  shadd  rtach  him 
not  laia-  than  nom  of  Thutrtdo!/.  Sp«aiAl  Terma  for 
a  t$ri«  tan  be  arrangei  on  apffieatim. 

"SITDATIOHB  VACAJIT "  uid  -WANT  FLACKS"  Adv«rti»*- 
menu  wUl  be  oharfed  al  THREE  WOBDS  for  OHB  PfiNNT, 
wtUi  ft  MIHUIUH  obarlft  of  SIXPENCE. 


TO    SOBBCBIBBBB. 

"The  ELKTRrCAL  Enciniucr"  can.  be  had,  by  Order,  from, 
any  l^fwsaffent  in  Town  or  Coaniry,  and  at  the  varimi 
RatiiPay  Stations ;  or  if  can,  if  prefened,  be  supplied 
iireet  from  the  Office-,  on  tke  folloteing  terms  .■ — 

I  moDlti*  s  montlu  It  moDUi*. 

Dtiitjcl  KittRdotn Sa.     3d.  ...  Ar.  M.  ...  15«.  OH. 

Within  Uie  PmUI  Union    4*.     M.  ...  8«.  8<t.  ...  Hr.  4^1. 

Debar  PUom 4e.  Idl.  ...  9^  8il.  ..  19<i.  M. 

(Pmrt  Pne,  Payable  in  Adraooc.) 

f^htques,  Post  0$u  (Mff  PoOat  Ordm  for  S\ihsmptions 
and  Adwrti$emmt$  should  be  made  payable  to 
0.  H.  W.  BiGOS,  lS9-liO,  SalislmTy  Cmtri,  Fleet 
Street,  London^  and  be  crossed  "  l/nim  Bank." 

BOUND    VOLUMEfl. 
Fob.  /.,  II.,  111.,  und  IF.,  nmc  itriu,  of  "  Tmk  RLncratOAL 
EnotKCRR  "  an  iwMf  r*adf§,  atvi  e«n  ht  had  boutwJ  in  bliM  doth, 
ytll  (eUflnprf,  priee  St.  Sd.     Subtaribtr*  can.  havt  their  ovm  eopitm 
tmtitd  for  is.  6d.,  or  covort  for  bindiny  can  be  obtaif\td,  price  ft. 

IMPORTANT  NOTICE. 


We  may  ocmnonalty  foUow  the  Itad  of  our  Amtritan  OmUtm- 
pvraries,  rtf>«ct<(4Jy  kVkpi  they  jtviitt  out  a  temicHMe  tixty.  TItey 
are  ttot  lMck*i»rd  in  <»^intj  Uttir  frimd*  loth  alt  Utty  tan  fur  JA« 
urfAtn  of  the  pttftr.  Wr.  aik  var  frititdi  lo  nmeinher  u*.  So 
pftfMr  UuU  iw  <cnou>  fTW  rr/iuu  SiUntcntitrt  or  AdotrtiMr§.  jVw 
*»  •« ;  in  fcuit,  \ct  invite  them,  beiierittg  iltat  Ihty  tcHl  tjet  fxtU 
p>U»M  fvr  lAew  money. 

Specimen  eopia  i»f  tke  paper  uM  be  anU  vn  rtqwtl. 


THE    AMENITIES    OF    ELECTMCAL    ENGINEBBS- 

The  fieason  of  scientific  talk  is  over,  and  will  not 
commeuco  again  until  next  October  or  Novem- 
ber. Of  course  there  will  be  the  British  Association 
in  the  inter\-al,  and  a  littlo  scientific  talk  will  then 
again  be  heard,  but  that  will  be  mixed  with  a  good 
deal  of  Bocial  amusement  aud  will  not  be  very  con- 
troversial. At  the  British  Association  we  are  con- 
tent to  be  scientifically  amused,  and  we  submit  even 
to  be  startled  by  some  great  discoveries  announced — 
not  quite — for  the  first  time,  we  admire  the  dis- 
interestedness of  thoBe  authors  who  allow  their 
pnpers  to  be  read  at  the  end  of  the  meeting;,  and 
after  the  general  exodus  baa  taken  place  towards 
lunch  time,  we  listen  with  all  the  interest  we  can 
muster,  we  make  a  few  complimentary  remarks,  and 
then  the  next  paper  is  called  for.  There  is  hardly  any 
real  discussion.  Now  the  amenities  of  scientiBo  in- 
tercourse  are  brought  forward  and  set,  so  to  speak, 
into  relief  in  the  discussions  which  take  place  after 
the  readinp;  of  papers.  It  is  on  these  occasions  that 
we  have  the  best  opportunity  of  getting  information, 
not  only  on  technical  points,  but  also  as  regards  the 
character,  tact,  and  general  intellectual  calibre  of 
our  professional  brethren. 

The  theatre  at  25,  Great  Qeorge-atreet  is  au 
arena  where  many  an  intellectual  tournament  ia 
fought  during  the  season  which  we  have  called  the 
season  of  scientific  talk,  and  now  that  this  is  over  it 
behoves  us  to  enquire  whether  the  cl«ctrical  knighta 
in  these  tournaments  have  generally  acquitted  them- 
selves of  their  task  in  a  chivalrous  way.  In  the 
days  of  Mr.  Pickwick  scientific  societies  were 
characterised  by  the  admiration  the  members 
hod  or  at  least  expresKod  for  each  other.  With 
this  feeling  the  Electrical  Engineers  are  ob- 
viously not  encumbered,  aud  their  meetinga  are 
consequently  far  more  lively  than  wore  those  of  the 
venerable  societies  of  previous  generations.  The 
same  may  bo  said  of  American  societies,  but  in 
Germany.  France,  and  on  the  Continent  generally 
the  proceediuRS  are  didl.  Not  on  account  of  mutual 
admiration,  but  simply  because  the  rank  and  file  dare 
not  criticise  what  is  said  by  the  few  prominent 
members  or  representatives  of  prominent  firms  in 
the  profession.  With  us  there  is  no  such  spirit. 
We  attack  right  and  left  with  perfect  disregard  of 
the  professional  or  social  standing  of  the  persons  at- 
tacked, and  thus  keep  up  a  true  democratic  spirit. 
This  is  as  it  ishould  he,  for  science  is  no  cringer  to 
those  in  power.  That  we  speak  our  minds  aud 
combat  opinions  or  statements  which  we  honestly 
believe  to  be  erroneous  is  right,  but  apart  from  this, 
there  arises  the  question  whether  our  methods  of 
attfick  are  in  all  cases  the  best  that  could  bo  adopted. 
This  question,  we  fear,  will  be  negatived  upon  close 
eKHJuiuation  of  the  proceedings  duriug  the  last 
B«£Eion  of  the  Electrical  Enginocrs.    In  too  maoy 
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cases  the  attack  was  not  directed  against  opinions  or 
theories,  but  against  the  men  who  put  them  forth. 
M&ny  of  the  speakers  in  the  discussions  did  not  con- 
tribute one  iota  to  the  kaowledgo  on  the  subject 
mider  discussion,  but  managed  to  show,  or  at  any  rate 
attemptedtosbow,that  the  author  or  previous  Bi>oaker 
knew  nothing  about  the  subject,  whereas  the  present 
speaker  knew  all  about  it.  This  Bort  of  thing  may 
be  amusing  »t  the  time,  but  it  certainly  does  not 
cnnducc  to  the  advancement  of  acience  or  increase 
the  prestige  of  the  Inetitation. 

The  quarrel  between  the  professor  and  the  prac- 
tical engineer  is  one  of  long  standing.  The  former 
does  not  easily  forgive  the  sins  of  the  latter  as  to 
disregarding  the  accepted  scholastic  methode,  uomcu- 
clature,  and  acicntific  eystema.  On  the  other  hand, 
the  practical  man  knows  yery  well  that  he  has 
always  to  show  the  way,  and  that  only  after  he  has 
worked  out  a  new  development  iu  his  own  way  the 
professor  cornea  along,  and  with  the  air  of  a  mentor 
showa  why  the  thing  must  be  done  in  this  particular 
way  and  iu  no  other.  Thereupon  the  practical  man 
waxes  wroth,  and,  if  in  a  diBcussion  at  the  Institution 
occasion  ofierH,  tells  the  professor  point  blank  that  he 
knows  nothing  about  the  subject  under  discussion, 
having  never  in  his  Hfe  done  the  particular  thing  in 
question.  Surely  such  an  attack,  to  say  nothing 
about  its  want  of  good  manners,  is  unfair  and  un- 
grateful. It  may  be  true  enough  that  the  professor 
has  never  put  up  a  central  station,  built  a  large 
dynamo  or  laid  au  underground  main,  but  that  ia  no 
leamn  why  we  should  imdervalue  his  merit  in 
aiding  generally  iu  the  development  of  b1\  these 
things.  His  work  as  the  expounder  and  explainer 
of  the  why  and  wherefore  of  practical  achievements 
is  as  meritorious  luid  necessary  as  the  latter  arc 
thenuelves,  to  say  nothing  of  his  further  merit  uf 
educating  the  students  who  eventually  will  help  the 
practical  mau  in  his  work. 

But  it  is  not  only  with  professors  that  practical 
men  quarrel.  They  quarrel  as  much  amoug  them- 
selves ;  and  not  content  with  doing  so  in  their  own 
Institution  they  must  can^  the  war  into  the  friendly 
camp  of  the  Institution  of  Civil  Engineers.  Before 
that  body  there  were  recently  read  two  electrical 
papers.  One  was  on  elixtric  welding,  and  the  other 
wae  a  descriptiou  of  a  central  station  worked  by 
water  power.  The  discussion  on  the  former  paper 
was  imique  on  account  of  the  contradictory  state - 
nienta  put  forward  by  successive  speakers.  The 
differences  of  opinion  were  even  greater  than  those 
existing  amongst  the  so-called  sewage  doctors,  and  the 
manner  in  which  theas  contradictions  were  made  was 
not  that  to  which  the  Institution  of  Civil  Engineers 
is  accustomed.  There  is  uo  secretary  of  a  scientific 
society  more  anxious  to  secure  a  good  discussion 
than  Mr.  Forrest,  and  with  this  object  in  view  ho 
iuvites  the  attendance  of  all  thusu  who  may  he  sup- 


posed to  know  something  practically  of  the  subjeot 
before  the  institution.  Unfortmiately,  in  the  case 
we  have  cited,  very  few  of  our  practical  electricians 
had  any  experience  mth  the  subject  of  the  paper. 
Under  such  circumstances  a  wise  man  would  keep  his 
Beat  and  hold  his  tongue,  but  the  temptation  to  be 
heard  by  a  crowded  audience  of  the  greatest  engi- 
neering society  in  the  world  was  too  much  for  some 
of  our  electrical  engineers,  and  they  rushed  into 
the  controversy,  advancing  opinions  instead  of 
facts,  and  contradicting  each  other  iu  the  most 
positive  manner.  That  the  impression  left  upon 
the  members  of  the  Institution  of  Civil  Engi- 
neers—who  are  old  fashioned  enough  to  regard 
moderation  and  courtesy  of  debate  as  essential  to 
their  own  prococdinga — was  not  a  favourable  one, 
might  have  been  gathered  from  subsequent  conver- 
sations at  the  Whitehall  Club.  In  plain  English 
the  verdict  of  the  older  engineers  was,  "  You  elec- 
trical engineers  do  not  seem  to  bo  very  certain  of 
your  work,  to  judge  by  the  way  in  which  you  contra- 
dict each  other."  We  have  no  wish  to  play  the  part 
of  mentor  to  the  electrical  engineering  profession  at  i 
large,  but  we  would  just  remind  the  more  impetuous  ^M 
members  who  sin  agiainst  what  is  considered  do-  ^ 
corous  and  right  by  other  scicutiGc  societies,  that 
they  will  not  benefit  either  themselves  or  conduce 
to  the  welfare  of  their  Institution  if  they  continue 
their  policy  of  self-advertisement  and  personality  in 
debate. 


OORRESPONDENCE. 

THE  LANE  FOX  PATENTS. 

To  THK  Editor  of  Tiik  Eij«tk[(tal  Enoinekb. 

Sir,—!.  As  souie  misapprehonaion  appears  to  «i»t  in 
the  mind  ftf  tlie  juiblic'ns  to  thcae  patonte,  wo  wish  to 
point  out  that  tho^'  arc  at  preRoiit  held  by  the  Lane  Fox 
filootrical  C'om[jany,  Limited,  Bubjoct  to  licenses  granted  to 
the  Brush  Electrical  Kni^nooring  Uomitntty  (as  succasiora  ot 
the  Anglo-American  Bruah  Electric  Light  Corjwratiori), 
the  Edison-Swan  United  Company,  and  certain  other  per- 
auiis  n brood. 

2.  In  the  case  of  one  patent,  S.SSS'*  of  1878,  for  distri- 
bution, Messrs.  Cromplon  and  Co.,  and  the  Hvtua  UnilMi 
Company,  havu  oVit;tinod  am  exemption  From  proL-cudings 
for  infringement  of  the  i»atont8  prior  to  Decemher,  18H2. 

3.  The  Lane  Fox  Electrical  Company,  Limited,  has  been 
formed  not  merely,  as  hiie  been  alleged,  to  collect  royaltieH. 
but  to  carry  on  a  general  eloctrical  and  incandescent  lamp 
manufacturing  bvwinesa.  if  the  company  is  fairly  mot  in 
the  qnestion  of  royalties,  but  a  snul  charge  n-ill  he  im- 
poBod;  and  it  is  aaticjpatod  that  n-hon  ttio  riUBRtion  is  mora 
fully  uad«nttood,  the  reasoiiahlonc£s  of  tbv  comjxtiiy'a 
charges  will  be  appreciated  by  the  industry. 

4.  It  should  be  bonis  in  mind  that  the  Lano  Fox  patents 
are  in  tio  way  invalidated  by  the  long  period  during  which 
thoy  have  been,  or  appear  to  have  been,  in  suiponsa;  nor, 
on  the  other  baud,  has  that  »us|>enso  been  the  fault  of  Mr. 
I^ne  Fox,  or  designed  by  him  with  a  riew  of  entrapping 
companies  into  their  use. 

5.  At  an  early  |»eriod  the  Lane  Fox  patents  were  iIib- 
posod  of  by  Mr.  Lane  Fox,  to  be  worked  with  other  ijatcnts, 
to  the  llritvHh  Electric  Light  Companj-,  Limitod,  and  subse- 
quently to  the  AujjIoAmericaii  Brush  Electric  Light  Cor- 


poration.  Those  who  are  convereant  with  the  early  history 
of  ol«ctric  lighting  will  know  that  until  recently  the  pnn- 
ciplw  of  in»ncle8Mnt  electric  lighting  were  not  goneraHjr 
underntood,  and  Lhough  Mr.  Lane  Fox  himself  well  knew 
the  vftliie  of  his  jmt«nt«,  they  were  not  properly  appreciated 
by  the  cotDpanics  who  held  them,  and  ware  mixed  up  and 
entangled  with  the  claims  of  othor  patents  bold  by  the  tame 
oompanieB  for  other  and  competent  objocta. 

0.  In  iUuelration  of  the  i^eiieral  contemporary  igtiorsnce 
of  the  principles  now  stated  to  be  obvious,  it  may  bo  mcn- 
tioDod  that  when  first  enunciated  by  Mr,  liano  Fox  they 
were  received  vrith  ridicule  and  dccncd  as  impracticable, 
and  that  such  staunch  aupport«rs  of  tbc  ay&tem  as  MessrB. 
K.  K,  B.  Crompton  and  W.  II.  Preecewere  at  first  npposed 
to  them ;  oven  so  groat  an  authority  m  Sir  William 
Thomflon  had  for  a  time  his  doubts  as  bo  their  theoretical 
sound nou, 

7.  This  opportunity  may  be  taken  bo  correct  an  improsaion 
which,  to  OQr  great  surprise,  a]ipeani  to  prevail — namely, 
that  Mr.  Lane  Fox  confined  himself,  eomo  12  years  ago,  to 
shadowing  forth  the  bare  outlines  of  a  scheme  the  essential 
details  of  which  were  laboriously  worked  out  by  others. 
This  IS  not  tme.  Not  only  wore  tho  principles  of  incan- 
dowout  oloctric  lighting  distinctly  enunciated  by  Mr.  Lane 
Fox  as  stated  above,  nut  all  notaiLs  necesaary  to  their 
ofRcient  application  were  worked  out  by  him  iode^ten. 
dently,  or  through  hit)  agency^  during;  tho  years  1878  to 
1883.  Thus  in  his  hands  tho  system  bocamo  a  thoroughly 
working  system  j  instaltations  were  put  up  at  home  and 
abroad,  and  when  Mr.  Lane  Fox  temporarily  abandoned 
oloctric  work  at  the  end  of  1883  his  syEt<.-m,  which  was 
ridiculed  as  late  as  1881,  was  accepted  and  largely  lued, 

8.  After  many  abortive  attempta  to  regain  poeacaaion  of 
the  patents,  attempts  ^ring  rise  to  "agreement"  after 
"  agroemont "  {eaefc^  as  It  was  subsequently  found,  additijr 
to  rather  than  removing  the  confusion),  an  agrcomunt  was 
finally  come  to  upon  the  conclusion  of  the  recent  litigation 
between  the  Anglo-American  Rnish  Klectric  Light  tjorpora- 
tiou  and  the  lidison-Swan  United  Company,  Limitorl.  Hy 
this  agreement,  dated  Itrd  December,  1889,  each  of  tho  two 
litij^tiog  companies  obtained  a  license  to  use  the  patents  in 
the  fabure,  and  an  indnmmby  in  roapoct  of  the  past,  but  nub 
jecb  thereto  and  to  certain  liceniscM  ailbcliiiir  the  fun-ij'n 
ntflQta,  all  the  patents  were  assigned  absolutely  to  Mr. 
Lane  Fox. 

D.  In  Febnury  of  this  year  the  Lane  Fox  Electric  Com- 
pany, Limited,  was  formed  to  carry  out  tho  long-post- 
pouod  tloeigna  of  Mr.  Lano  Fox,  and  to  vindicate  bis  posi- 
tion as  the  inventor  of  the  true  principles  of  incandescent 
electric  lighting.  The  company,  however,  do  not  propose  to 
charge  vindictive  royalties,  or  in  any  way  to  &tbcmpt  to 
impede  the  progress  already  made,  even  by  the  unautho- 
rised use  of  tJie  Lane  Fox  patents. 

to.  Many  times  in  the  course  of  his  prolonged  negotia- 
tJona  with  the  Anglo-American  Hnish  Klectric  Light  Corpo- 
ration Mr.  Lano  k'ox  was  invited  by  competent  finaocivn  to 
join  in  the  formation  of  a  "  ring  "  to  control  to  their  own 
exclusive  advantage  the  eleotrioii  industry.  Mr.  I.aneFox 
declined.  He  wished  to  liberate  and  not  to  strangle  tho 
industry.  Such  still  is  his  wish  ;  and  tho  wish  ol  the  Lane 
Fox  Electrical  Company  is  the  same  ;  but  as  true  liberty 
coniinte  in  iuBtiee,  and  not  in  injustice,  the  company  will 
vindicate  the  patente,  and  insist  upon  the  payment  of  royal' 
ties  in  raapeot  of  them. 

11.  In  pursuance  of  this  puniose  the  company  have 
formulated  projiosaJfi,  the  terms  of  which  will  in  due  course 
be  advettiaed ;  the  pith  nf  these  proposals  being  that  if 
those  now  using  the  putontti  will  accent  the  proposed  terms, 
or  such  modification  of  ihera  as  may  ne  agreed  upon  by  the 
middle  of  June  next,  no  royalties  will  lie  claimed  for  the 
use  of  thepatonts  prior  to  Decemler  31,  1889. 

12.  It  is  confidently  hoped  that  the  companies  and  the 
•leetrioal  industry  goner&lly  will  see  the  fairness  and 
reasouablencoB  of  the  terms  pro[K»ed,  and  will  co-opcrato 
in  giving  Mr.  Lane  Fox  the  position  ho  can  fairly  claim  in 
tbe  eleetnokl  world. — Yours,  etc., 

C.  A.  Stki'hekson, 
Managing  Director  Lane  Fox  Electrical  Company, 
JkdV'  31, 1690.  Limited. 


TO  HAUL  OUS  READERS  1 


\Vhatever  be  the  creoda  of  men, 
Their  race,  or  cli«iue,  or  faction, 

We're  quite  itidiflerent  to  them 
And  fairly  gone  on  TroctioD. 

The  wind  may  blow,  the  rain  may  pour, 
And  down  tho  people's  backs  run. 

We  only  go  and  shut  the  door, 
And  hurry  on  with  Traction. 

Electric  lights  we  patroiiise, 
That  is,  we  don't  attack  some  ; 

Od  evVy  subject  we  are  wise, 
But  ain't  we  nuts  ou  TractJon  t 

On  engines  we're  Willan  to  oblige, 
Though  fonder  stilt  of  Paxman, 

And  wouldn't  Hobey  of  a  prise 
For  he  is  great  "  atrtraction." 

Though  Ranaome  is  as  Ransomo  does 

He  never  fails  in  action. 
But  then  we  never  make  a  fuss 

When  things  go  wrong  in  Traction. 

If  Weathorby  fine  then  I£uat-on  adds 
To  summer  shows  distraction. 

And  Marsholls  all  his  latest  (ads 
With  other  cranks  on  Tractioii. 

And  so  our  readers  may  be  sure 
We  shan't  tho  beaten  track  shun. 

But  well  or  ill,  or  rich  or  poor. 
Continue  haul  (or  TrncrKin. 


PROF.    ELIHU     THOMSON'S     ELECTRO H AG NETII 
INDUCTION  EXPERIMENTS.* 

ST    J.     A.     FLBMUiO,     U.I.,    P.SC.,    U.I.K.ie. 

(GonlitMed  from  page  4S4). 

One  of  the  most  beautiful  of  Prof.  Thomsim's  uzjim-iinoiita 
illustrating  this  repulsion  can,  I  t.hink,  \>o  shown  ta  ytm  h-.k. 

.\n  Jnc«Tii]oftc«nt  kmp  i«  AttAeh»d  Ut  the  terminals  of  a  ooil  of 
wir«,  And  tho  coil  and  lamp  AcaUmI  in  water  or  hung  from  a 
•caIo  bcnm  (Fig.  24)  orar  tha  polo  «f  sn  alternating  magnet. 


Fm.  24. 


Fit.  25. 


Tlte  ooll  luid  lamp  form,  as  it  were,  a  balloon  and  car  Boatii_ 
in  Biuce,  and  pkeed  in  a.  magnetic  field.     When  that  magnetic 
field  is  rapidly  oltematod  by  exciting  the  Riognot,  the  induced 
ciuTODta  created  in  che  cuil   niako  themselvM  evident  hjr  illa-^| 
minating  tho  lamp,  and  tho  rcpulaivo  olcctro-dynamic  nctina^^l 
shows  itsalf  by  liillag  th«  lamp  and  ooil  upwards  through  the 
wat«r  or  the  air. 
The  same  experiment  randera  It  posaible  to  show  the  effect  ot 

*  f  spsT  nad  battom  tits  Sooiety  of  Arts,  kUy  14,  1880. 
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magnetic  Kreeninj  very  prettily.  If  I  introduoe  n  plat«  of 
copper  between  the  niagnel  jiolw  and  thu  iuiliiolion  cuil  attAched 
to  the  iBinp,  the  copper  "  tcruuua  "  Lho  coil  fmin  tlio  iiKluctivn 
Action  uf  the  pol«,  &nd  the  light  of  the  kinp  ditniipiMirs.  1  tiiuiiL 
next  dinot  your  attention  to  Bome  curioua  eflecta  which  are 
found  boexiat  whvn  two  conducting  oiroui[«  are  eipoaed  to  the 
ma^etio  fiux  from  an  olternatitif;  magnetic  pole,  and  whicli 
depend  upon  the  inlofMitiiiii  of  tho  currents  induced  in  cacli 
rMpoctiveiy.  Prof.  Thomgon  uinbodiei  lliMU  fncU  now  t^i  bu 
conaiilor«d  in  four  law*,  whiuh  may  be  brieflv  etatw]  ita  [oII'jwh  : 

1.  If  two  or  more  closed  circnits  iirc  timilarly  tifiectsd  induo- 
tiviily  ty  nil  nltvnintiiif;  icmi^iet.ic  Hold  they  will  attmct  one 
onothi^t*,  uiid  tuiiil  Ui  move  into  pfir«]]elism. 

2.  Iron  or  ateel  in»aiiu«  ptiiauil  in  nn  R.lt«rn»ting  tidhl  ^nve  rise 
to  shifting  magnbtisni  or  linca  of  forcv  moving  Ul«nLlly,  and 
may,  therefore,  aot  to  move  closed  oireuiu  in  the  pKth  of  such 
■hifting  lines. 

3.  cTuM.lI  circuits  in  nltornAting  magnetic  fii-Ida  or  fi«lda  of 
varying  inleiisUy  givo  riao  to  shifting  Ria|^«tiim,  or  linetof 
force  moving  labenuly  to  their  awii  direction,  and  may,  there- 
fore, act  to  mine  otiier  closed  circuits  in  tho  patb  of  «uch  linoa. 

4.  Iron  or  Bt«cl  mtusea  may,  vhen  nUccd  in  an  lOtorndtinc 
mugnutic  lielil,  internet  with  other  luon  )n>uwci,  or  with  oloaoS 
electric  circnits,  so  as  to  proiUioe  morement  of  sMoh  mowot  or 
oircuita  rolatively,  or  give  ri^c  to  tendenciea  to  ao  movw,  tho 
cffecbi  depending  oiicontinunl  ndaptaliona  of  shifliag  umtfnetiAin 
and  rotAJnod  mngnotism  relatively. 

Itian  nimplo  mntter  to  illutttmte  tliuco  principloa  ;  and  the 
eij-terimenu  whiohare  desifn^d  «o  bo  do  bring  before  ub  somo 
striking  pecutinritios  of  tho  action  of  magnebio  force  upon  oUmod 
circuits,  and  upon  tmnot  of  conducting  mid  inagncliMthlo 
Ri  fitter. 

RetuxninK,  firat,  to  the  aimpio  tfxjwriment  of  a  copper  ring 
rvpoliwl  by  an  altuniatiu);  pole,  wa  tuid  that  if  wo  add  a  socond 
ring  under  tho  fii-«t,  ihey  both  ablntot  oiio  nuothcr,  and  the  tw" 
riii([»  ore  (upportod  and  repelled  as  if  they  wuro  one  ring,  it  is 
obvious  that  at  any  inaUuit  tho  induced  curronta  in  buCli  rinKB 
are  in  Ihe  eaitiu  diruulloii,  and  hcnc«  thoy  attract  tino  anoihor. 

Such  an  altrncttve  action  can  be  made  to  produce  continuous 
rotation.  Wo  have  only  tu  plam  a  uoijpor  ring  or  plabe  ovor 
tho  aUomating-cuxreut  coil  or  pole,  and  tlieit  T>ririg  a  oopiwr 
diac,  froe  to  rcvolro  on  piroU,  into  proper  iinnilioit  ralativuly 
thereto.  Thia  can  boat  be  done  W  putcijiK  tho  ring  or  plate  so 
as  to  boeoniewhat  to  ona  aide  of  the  pnlc.  ao  as  to  "ahade" 
pitrt  of  it,  aa  it  were,  wltile  a  part  of  tlie  pivoted  dino  is  placed 
under  or  over  it,  in  front  of  the  alternating  pole.  The  di»c  then 
begina  to  revolve  rapidly  on  iU  pivot  {Fie.  25),  A  little  oon- 
sidemtioQ  ah<jwa  tEiat  in  this  caao  tho  fixed  copper  pl.ite  shields 
(*  portion  of  the  pivoted  platw.  The  ciirrent«  induced  in  the 
lixod  plato  attract  the  non -ay nimetriutlly  placed  induced  cur- 
renta  in  tho  other  diac,  and  exert  a  tangential  aution  or  couple 
upon  it,  tonding  to  pull  it  round.  The  continual  reiwtitioii  of 
tnia  action  na  uoch  portion  of  the  place  boconica  in  turn  the 
seat  of  maximum  Inductive  nction.  resuICa  in  a  continual 
revolution  of  tho  pinto.  Two  ptv»t«d  disi^n  may  be  uncd  instood 
of  one,  and  il  will  bo  found  that  tliey  may  uadi  •'  alwdo  "  n 
portion  of  the  imlo,  and  if  made  to  overlap  they  will  pull  cai:h 
other  niund  itnd  revolve  in  opposite  directions  when  the  tilter- 
iiating  polo  acta  upon  tbeni. 


Fio.  26. 


Thia  prindplo  of  "  shading  "  a  portion  of  the  magnetic  pole, 
and  hence  eaufling  an  nitnyinmetrit^  distribution  of  induced 
currents  in  a  conducting  body  capable  of  revolution  on  a  pivot, 
has  boon  devdnpod  by  Prof.  Thomson  in  many  extraordinary 
ways. 

Floating,  for  instance,  a  hollow  aphere  of  copp  or  on  the  aur- 
fae«  of  wat«r  in  a  gloas  vessol,  ho  placoa  tliia  over  an  alt«n)ating 
ms^etic  polo.  If  t.ho  pule  is  placed  directly  under  the  sphere 
thi>  oloctritiiagnot  actiiin  Would,  at  before  explained,  rosolt  in  a 
repuUtve  force  acting  upon  the  diac.  If,  however,  a  ahoet  of 
ooppar  i*  piacud  half  over  the  pole  ao  as  to  "  ahado  "  a  portion 
uf  tliti  coppor  tphoK,  the  cortonta  induced  in  it  aro  un^jm- 


metncaUy  situated  with  respect  to  its  centre,  and  react  upon  the 
current  induced  in  the  plate,  Uence.  the  electromagnet  action 
resolves  itself  into  a  torque  or  couple,  cauaing  the  ball  U>  spin 
niTjidly  upon  its  centre  and  take  up  a  rapid  rotutimt.  8o  con- 
sidcirable  i»  Lh«  rotAtifTial  force  braughttobaar  that  the  luill  will 
rotato  when  merely  laid  on  ii  tlieat  of  copper,  even  overcoming 
the  friction  of  such  n^tJition  un  ita  wiuatorial  line,  provided  that 
the  bat]  and  supporting  plate  are  so  held  over  an  alternating 
polo  that  the  pinto  shields  a  portion  of  the  sphere  (Fig.  2t). 
Givoii  this  principle  that  by  proporiy  '"  shading"  a  polo  fnim  a 
portiiin  id  a  solid  Ixxly  capable  of  revolution  round  alinuuraxia. 
It  is  uiuiy  t(i  Hoe  tluit  countluu  forms  of  vloctruniotor  can  bo 
designed. 

A  sort  of  anentometer.  with  oopper  diaea  for  cupa,  roaembling 
the  cross  of  a  Crookes'  radiometer,  can  be  set  in  rapid  rotation 
by  tin  alternating  pole  if  a  copper  screen  is  phiced  so  as  to  shads 
41  lie  side  of  it. 

This  II nsyui metrical  development  of  tho  induced  currents  oikii 
be  produced  by  a  suiLablo  disiMiaition  of  the  magnetic  pole  alone. 
Thus  we  may  pla«e  a  eono  or  w«<lge  of  iron  on  tho  alternating 
pole,  and  huldTDesr  it  a  oopper  ritig  mo-nnted  so  as  to  bo  able  to 
revolve  (Fig.  27).    Tha  oopper  cylinder   or  whoal   rovolvas 


1  R  P '.' 


\ 


Fio.  27. 


Fro.  88. 


mpiilly  under  the  action  of  the  periodic  Sold,  and  its  direction 
of  motion  in  such  that  it  secma  to  be  blown  around  by  a  liliut 
from  the  end  of  the  magnetic  oone.  l*ro/.  Thomson  httn  cttn- 
struclcd  a  curiouB  electrical  gyroscope  as  follows  :  A  vertical 
pivot  project*  {mm  the  centre  of  an  alternating  polo  (Fig.  28), 
upon  wliii'.li  ia  pivotod  a  lioneiiutal  Tod  l)c«riiig  a  oountcrpoiae, 
itnd  a  cdjifier  wheel,  preferably  with  an  iron  cm-a  attached  to 
it,  gyroscope  fashion,  by  means  of  a  copper  frame.  The  aipper 
frnmo  is  placod  in  an  inclineil  position  with  respect  to  the  hori- 
Kontnt,  Viidrr  t>hc!>e  circiimntitniscw  n  rtjioriHiD  rotation  is  com- 
ninnicate^l  to  the  gyroscope  wheel  when  the  nlteniatJiis  field 
acts  upon  it.  The  cupper  frame  sliielils  one  aid<!  of  Ihu  wheel 
ni<>re  than  the  trthor.  and  as  o  roautt  the  induced  cummta  in 
tho  copper  wheel  arc  unaymmotncally  placed  with  respect  to  its 
axes  of  rotation,  and  it  eipenencos  a  viultrnt  torque. 

Tht!M!  KijHMHmuuts  can.  by  a  little  ingenuity,  be  endlessly 
multiplied  when  once  the  fundamental  prindjile  ia  gruped. 
Bodies  can  be  made  to  rotate  and  move,  taking  their  mr>v«. 
menta  from  the  niagnetiseil  spacw  in  which,  they  are  plaoed,  and 
without  being  supplied  with  cumint  fn>m  an  external  source. 

Prof.  TiioniKon  has.  however,  studiwl  some  curious  cases  of 
magnetic  motuiii.  in  which  rolationa  art!  oliljiined  when  iron  or 
copper  pivot«d  disca  are  placed  near  to  ipjri  or  stenl  bars,  in 
which  the  propagation  of  magnetiatn  is  throttled  by  o1<mhn1  eir. 


euita.  If  a  longitudinally  laminated  iron  bar  haaaolosedcopper 
band  or  cchI  placed  round  it  at  one  point,  and  if  such  a  bar  is 
made  uwgiwttc  by  a  periodic  cnmmt  tr«ventng  a  magnsCising 
coil  embntoing  aaoUiar  |>art,  this  structure  hncomtia  capable  of 
rotating  Lioii  oroopnerdiaca  held  near  it.  The  oxplanatiot)  of  tJiis 
effect  is  probably  to  be  found  in  the  fact  that  the  closed  embracing 
coil  tends  to  tlirow  ufftJie  magnetio  lines  of  force  1al«ndly  at  that 
point.  Consider  a  bar(Kig.  29),  A  II.  in  which  lintoi  of  magnotic 
furoaftro  boing  ostabliahod  in  thu  diruclion  fr<<m  A  U<  Ii.  That 
is  to  My,  lot  magniitic  induction  bu  inaronaing  in  the  luir  in  a 
direction  from  A  U>  B,  at  C  lot  there  bo  a  dosed  coil  ombrscin^ 
tho  bar,  the  magnetic  induction  dnring  iti  period  of  iiioroas04 
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wteicig  Dp  in  this  circuit  «ii  E.M.F.  which  esUihlkhoi  in  iho 
circuit  n  inirrant  whoAc  lines  of  force  are  oppraail  Ui  tliu  priniarj 
induction  in flide  the  coil,  and,  therefore,  in  the  iron  included 
in  tlic  onl,  but  in  tha  mnio  direction  outaldc  tho  coil,  imd, 
therefore,  outside  the  iron.  The  rosult  tii  m  if  the  lincti  of 
piiiBarT-  magnetiu  induction  tii  the  tmn  wore  nhud  otl  1nt>erBlly 
and  eocapod  round  tlie  oiil.  Wlmri  the  uuuitielic  induction 
in  the  iron,  duo  to  tho  nto^eueUAtntt  coil,  ia  made  periodic, 
tbis  itcUon  will  cmnte  ■  kind  of  lateral  pulnlion  of  the 
m^notic  linos  <^  foroo  in  tho  neighbourhood  of  tho  closed 
coil.  If,  tlictn,  »  tnovable  crtndiiclor  is  hold  near  such  n 
tuagnetically  throttled  bar,  it  will  he  luhjectetl  to  a  dixplncvnivnt 
of  Tinea  of  nia^elic  force  throudh  it  Uterally,  and  will  hence 
have  (Mtdy  electric  currunla  (;enerat«d  up  in  it.  Theie  currenta, 
penuling  into  thopc^riiKl  of  rcvcrsnl  of  the  ticld  in  virtue  of 
Mlf-inductiou  in  the  conductor,  will  cause  tho  portion  of  the  con- 
ductor in  which  thuy  are  act  up  ta  ho  continuously  repelled,  and 
hence  to  take  up  a  motion  of  rotation.  A  riii^  of  oaat  iron, 
baring  a  closed  coil  aound  on  it  at  one  point,  is  held  so  tliat 
another  point  on  ica  circunLference,  90deg.  removed  from  tho 
closed  coil,  is  on  the  pole  of  an  alternating  magnet.  An  iron 
disc,  centrally  piviAed  and  hold  oonoentrio  with  the  ring,  is 
ttitHted  when  Ihu  magnet  ts  enHr;^iNed  Wan  all<>mi(titigciirn)iil. 
It  is  not  even  uecesmary  to  have  a  cluawu  ooil  on  onu  jNirl  of  tlu< 
actire  magnetic  bir,  pro-rided  that  this  bar  is  not  Uminated,  or. 
bett«ratill,  is  made  of  bard  ateel.  In  tboBa  oaMS  there  is  a  lag 
in  magnet iaalion,  due  to  either  eddy  currenta  Mt  up  in  tho  bar 
or  to  nysterosia,  and  the  result  is  aUt«ra]e«»peoflinai  of  force 
out  of  the  bar.  When  it  is  held  with  nnu  extremity  on  nn 
alternating  niagnotie  pule,  there  is  in  tlnuto  cnaos  an  aetion 
which  ti  a  tine  "  magnet io  self-induction."  In  the  ooso  of 
electric   circuits,   if  we   join    in    parallel    two   circuits,    ena 
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haviru^Tery  ■mall  ohmio  resiatanoeand  very  high  solf-induction, 
and  tJio  other  very  large  ohmic  renstAncc  and  small  lulf-iiiduc- 
tjon,  a  sudden  (low  uf  current  cliiutly  selncta  t)iu  path  of  leAst 
■elf-indacdun  for  ita  flow  durinj^  tho  vnmhio  perind.  although 
during  its  itandy  period  it  will  ohietly  How  by  the  path  of 
■mallest  ohmio  reeistance  ;  so  in  the  case  nt  n  magnetic  and  con- 
(luutive  circuit  of  low  magnetic  and  electric  rosieCanuu  ^in<n), 
shunt«vl  by  a  ^th  of  high  magntitie  an<l  <>loutric  reslataiice  (air), 
rapid  vnriatiuns  of  mngnotie  induution  bring  Hbout  a  state  of 
things  in  which  the  magnetic  imluctiun  seems  to  chioHy  select 
the  polh  not  of  least  but  of  crcaU^fit  mn(^«tic  resistanoo  during  the 
variable  pori-xl.  I'ime  will  not  permit  ma  to  develop  at  greater 
length  the  analogius  nf  the  inAgnetic  and  oleetrie  eireuit*  under 
the  eonditionii  of  rnpidly  periodic  magnetic  induotion  and  electric 
oatreat ;  but  thure  are  miiiay  l1l>,*J,■^Bti^'a  ideas  whioh  ariso  when 
we  place  bcfi^re  our  mindi  the  nation  of  a  nmgnetic  B-jlf-induC' 
tion  which  in  l:ha  amnoqiienoo  of  a  tim»-olomu.it  coming  into 
action  m  the  setting  up  of  induetioo  in  a  mitotic  and  condiio- 
tivo  circuit,  and  duo  to  the  prodoetion  of  elootrie  eddy  currents, 
jitit  as  the  electromagnetic  or  ordinary  solf-indnotien  ia  the 
aonaaqiunoe  of  the  time-element  coming  into  action  in  the 
tettjog  up  of  an  electric  current,  and  dae  to  the  pro- 
duction of  a  Barruuiiding  magnetic  (iotd.  Just  a*  the 
rise  of  current  strength  unifor  an  impressed  £.M.F., 
acting  in  a  conducting  circuity  is  retarded  by  linking  that 
eondactive  circuit  with  nniagnetio  circuit,  to  the  rise  of  mag- 
netic induction  under  an  iiupreased  magnoUaiiig  foree  acting  on 
a  magnetic  circuit  is  retarded  by  linking  that  roiwnetic  circuit 
with  an  electric  conduotins  circuit.  I  am  under  Ue  iiapreasion 
tbst  Mr.  Oliver  llcMvisidc  has  developed  these  notions  in  a 
UiathenuttiMt  form,  but  am  unable  at  the  moment  to  place  my 
hands  U|ran  the  msulte.  Tlie  efleot,  however,  of  «  bar  of  utihtmi- 
uated  iron  when  surrounded  by  a  magnetising  coil  at  one  end, 
and  tiBVoraod  t^  a  nuiodic  current,  is  to  causo  rotation  in 
copper  or  iron  pivotoa  diica  held  near  it,  or  when  such  ■  Hr 
of  noti-Umtuntwl  iron  is  nbtittod  o«  the  pole  of  an  altvriiatinK 
luagnet.     A  bar  u(  stool,  oven  if  not  huninatedi  i«  able  to  cause 


brisk  rotfttionn  iai  copper  or  iitin  discs  under  tho  same  circum- 
ataucoa.  With  luttxlciied  steel  the  action  ts  more  maried. 
Here  the  hyalereais  retards  tho  propngaUtiii  of  the  raagnstio 
wave,  hy  lajins  a  largo  file  llntwise  against  the  alterQatim 
magnetic  jiole  at  about  tho  middle  nf  tlie  6Io,  disca  <*f 
co]i]MM-  or  in>n  may  hv  heiit  revolving  if  held  over  these 
|)i)rtinn«  iif  the  file  which  project  from  the  pole  ol  th« 
iiii^nint,  Fij;.  30.  tn  this  case  the  mrkgnotic  TetardHtir<R| 
in  the  liar  is  brought  about  by  Ita  own  phynioal  Blruclure,  and 
not  by  Bmbracing  it  with  a  dosed  comluctiiiK  circuit.  The  result 
is.  however,  the  same  ill  kind.  There  is  a  sluggisfanou  in  the 
mtJiblishwieni.  of  Ihp  maic'ieLic  induction  on  tho  steel  or  iroad 
nndur  tlie  action  of  miignetiaiiig  for;e,  which  imrtJy  depends  iial 
Che  wldy  i-urtvnta  in  the  mass  of  niotal,  and  partiy  tm  hysteroMa. 
.4a  a  consequence,  we  have  a  periodic  lateral  dis|ilacement  of 
the  field.  The  question  of  «  magnetic  leakage  dependent  on  a 
retardation  of  induction  deseri'e*  HjHiictal  altoniion  in  the  caee  of 
commercial  alternate  ■current  transfonneiv.  Time  will  not  per- 
mit mo  to  enlarge  en  it  here  t<i  any  great  oxtcnt,  but  I  may 
ohservu  thitt  in  the  design  ot  closed-iron  circuit  traiuiormera 
this  magnetic  leaicage  should  not  be  n^lected. 

(To  U  eeftduded.^ 


LIGHTNING-GUARDS    FOR    TELEGRAPHIC 

PURPOSES.* 

BV  DB.  OUVKD  bOnOX,  r,B,S.,  UKMBKK. 

( Ctnttltidfal  frotu  patfe  iST.) 

To  suppose  that  the  axial  part  of  a  conductor  (whether  solid 
all  through  or  hollow,  with  a  wire  along  its  ovntrc.  iitakca  nu 
ditforonco  in  principle]  takes  no  part  in  conveying  a  innmeiitary 
traiixfrr  uf  cW'tricity,  in  to  make  the  snme  rtnrtu  as  is  published 
fuj  imii{udy  and  in  tercel  iii^ly  by  Sir  WilUttm  Thoiuion  !n  the 
Mnreb,  1890,  Pliil.  .Vajf,,  wherein  he  correcia  hia  original  idea 
chat  the  onlinniy  reaiitunce  of  a  ballistic  galvanometer  wire 
would  not  bo  the  right  rcaistancc  to  intr\Hluce  intii  ita  formula, 
Iwcnutio  thti  outi'T  Inyur  of  tliu  wirii  conducts  most  of  the  cur- 
ri'iit,  and  ahows  that,  exunitjiiiig  tlio  matliir  still  more  com- 
plELely,  every  part  of  the  wire  is  ultimately  effective,  and 
ei[ua]ly  effective  as  regards  integral  dow.  All  the  ruab  does  go 
by  the  outsidu  at  lint,  and  all  the  viaWiKf  is  there  expended 
nnyhow,  but  evei)'  part  of  tlie  section  does  ita  full  share  of  oon* 
dnction  ultimately. 

It  ia  worth  entering  thus  fully  into  the  matter,  becauae  these 
are  things  about  which  it  ia  easy  to  get  bothered  if  one  does  sot 
happen  tu  get  hold  of  them  right  way  up. '  And  this  matter 
of  protection  by  ot^tea  ia  one  on  which  there  has  ling  been  acme 
unceTtalnty  or  hesitation. 

Now  tliat  1  see  clearly  how  they  act,  tlteir  beharioar  ■nnmi 
natural  enough,  and  what  one  ought  to  have  eipected— what  I 
think  Maxwell  (doublleM  others  also)  would  have  expected  ;  oeI^ 
tainly  it  all  come*  out  cKtarly  enough  on  hi»  principles.  But  a 
little  time  ago  the  mattiT  wiw  hy  nii  meann  so  clear  in  niy  wiad. 
Hnd  I  ntthi^r  gather  that  levvnil  oLlier*  felt  a  similar  »ost  of 
temporary  unceriaiuty. 

One  more  wny  of  putting  the  result  may  be  permitted.  It  is 
not  given  na  an  oxpuriment,  because  1  have  not  triod  it.  Takoa 
slieet  of  motal  or  gnuzo,  up  it  along  a  certain  line  with  a  gal- 
vanometer on  one  side  and  with  a  aiiark  gaii  on  tlie  other, 
urrange  to  send  fLuhos  along  the  aama  line,  ana  then  fold  the 
sheet  into  a  cylinder  cither  upward  or  downward,  ao  as  to 
enclose  at  ntcjutnri.'  tho  galvaiiunieter  or  the  spark  gap,  but 
both  (*w  Fig.  24). 


Fill.  24. 

Thu  iiidicittioiis  of  ikt  nlnnometer  will  be  wboUy  unafl^ 
by  tli«  nay  the  aheet  ts  folded,  or  whether  it  b«  left  flat, 
tided  alwaya  tlie  iuauUtinn  of  itn  wire  is  and  renuuiis  per 
Dut  to  the  air  gup  the  Eoldina  of  the  sheet   make*  all 
dilferenco  ;  whuii  anclosod  it  wiU  be  tfuieacent,  when  eapesed  it 
muy  BpAfkle. 


DlWV»MO}i,—iAviruirimtJMratl), 

Hr.  Saundera  Hsid  h«  Rot  the  ides  of  lii*  lightning-giiatd  ia 
Cn^tii   iiniiriiifi    that   nablua   wen  gvDorsUy   coancetcl    to   land   liost 

*  "On   Lightning  OiutOs    for  Telegrsjiliic  i'uriMsea,  and  on  the 
rn)l«(-tinn  of  Cables  how  Lightning,  with  Ohiotvslions  uu  the  Ell 
nf  Coiiiliirlinj;    RncliiNiire*. "     rsjiui  losd  Infore   the   Institntion 
Ulnitricsl  l£Dftioc«n.  April  aath,  1390, 


sir  W.  TboRUon  brouRlit  oii>  *iiinil1ard«ilQe  in  1878,  iiuiiv  imU^)iL<ii< 
tmily.  From  tlic  laat  tlwt  in  Iim  praotkftl  upericDce  if  25  yearji  >jq 
k»d  never  koowu  b  cable  or  initnirnoat  jnoieotcfl  by  his  gamrl  in  be 
dtmagNl,  Bltboii^li  the  leiroa  h«vQ  heen  often  r<ise>1,  he  wtn  Led  to 
b«li«*e  that  the  arrnnffement  nu  a  j^oai)  tme.  He  then  real  n  report 
(roui  the  Kimturii  TelyRrajib  Comjiftriv  lukttng  to  ■  reiuarkaiiie  case  ul 
|)r«t«ul]oi9  alToniBii  hy  hw  ([iinrd  ilurintt  a  very  iiucUeii  aiid  violoiit 
Jitomi  cm  Pf  lininry  14,  lBfl6,  Thr  nita  wm  (usQii,  hut  iiolhinK  ulnu 
damaftcil.  In  his  npiiiinn  Dr.  LodKn  oroir-iti mates  tlio  olinticis  of 
damiue  t>>  Mblea,  lor  inctriitDDnta  bad  other  apiintatuaaro  mora  {re- 
qiieally  injnred  than  cab1«ii.  With  relerenee  to  tir.  Lodge'*  qnattlMi 
an  ta  wliDllirr  iiTiexpUiiied  faniti  may  not  ho  <luu  to  liffhtnmfj,  lie  uid 
that  inch  faiillji  wnri!  r«iy  fair.  Injuries"  dim  tn  liKrituinK  wnm,  he 
Mid,  iiniially  i)«ar  the  enil^of  cnblvH.  hut  <ivnn  thi'an  wera  of  ramntictir- 
rojice.  A-  trgnida  Dr.  Lclco'e  Kii»riJ,  Mr.  Saiindnra  lhnii(;ht  it  Vfiiy  in- 
KcnioiL),  but  bcfuro  it  could  b«  [iconoiiDood  «Ubse«nrHl  it  lauit  aUiid  the 
toat  of  practical  iiw. 

In  reply  to  (]UHtiona  from  Ur  W.  Themaon,  he  aaid  he  had  n«vcr 
known  TOndciuen  to  be  daiua;^.  In  tli«  amdont  ht  had  mfarrad  to 
he  couLd  not  aay  whethai  tlie  oablas  vera  in  oirciilt  irith  condfiuera 
or  not. 

Sir  W.  Tbooiaes  tUoiigliL  a  cntideDmi  vlth  Saundon'n  fiiM(^  iclro 
wnuldluaueSidviit  protwitioaforcallBti,  forthu  quuutity  oi  electricity 
re>ii>ire<l  to  make  the  <]i(r«r«DOe  ur  t>otentiii>)«  t>i>t«»ea  Uia  plAtM  con- 
nidfrnhlfl  would  probably  b«  more  tlian  ■nffieient  to  fiue  the  vita  ; 
faence  the  cable  oould  never  be  isiaed  to  a  danReronaly  high  potential. 
A  auffldent  lengtli  uf  flue  wire,  eitdowd  ptsferalily  in  a  copoer  tiihe. 
would,  in  hia  oiiiiiiuik,  prove  an  elBi!ient  protDOtloa  for  eabliu.  He 
aiktj  Sir,  Sauiidrni  ftir  thu  partimilnra  of  thu  wirraKoiiurally  umoJ,  at)d 
WM  itifoiiufd  that  their  I'-.u^flh  was  16ia.,  diumetur  'QOZlia.,  utd  r^viat- 
anc*  A&  ohmH.  Thoee,  Ur.  Saiuiden  Mid,  frMtientlf  (lued.  In  a 
llghtninf;  diaeharga  it  wiw  prrvbablo  that  any  free  paaaaf^  to  eartli 
would  Iw  talccti  aileauta^  of;  it  waa  tljorufure  imiKiFUnl  to  put  the 
liuo  wire  beyond  thn  apark-np  prottKitor.  Ha  did  uol  wiili  to  exprewi 
any  adtrrac  npinioti  on  Pr.  I;Odt(e'n  K<'*^i  ^i^  he  woiiM  like  to  see  it 
teetcd  in  prnctirr.  At  fintt,  howc^ver,  ho  would  aWinivrt  ai^aiiTiden' 
protector  betWDcii  it  and  the  cable  m  an  ostra  prestation,  for  the 
teaching*  of  iiiAirticAl  AxperiencA  were  moat  valuablo,  and  ahould  d.Ol 
be  TiegleetA^. 

Kr.  Fr««o«  «Aiil  hd  wtshed  to  Crest  the  (^ittialion  from  a  praetical 
«t*ndp'>iiit,  but  he  nna  willing  to  admit  ttiBt  eome  attt^tinn  miiat  he 

Kid  to  theory.  In  his  opinion  it  wia  qnilo  uiincctssary  to  a.tgiimii 
at  ll^lilnitiK  flubee  wore  oedllator;^  In  order  Li>  nudevatand  that 
aolf-ind 'lotion  triay  b«  benefioial  tn  catimng  n  diMoharjje  to  jump  over  a 
Miark  gap,  for  all  admit  the  tiiddenrieM  of  the  lliudiiM,  and  thja  wa* 
Ino  only  eaMntiil  point.  In  cousiiloHng  the  qiiostian  u  to  whethor  a 
neMMliyeriiU  for  a  novel  Ilchlningproteotor.  he  pointoil  out  that 
anch  an  apparalUN  shoidU  eltiiia  till  a  waitt,  givo  KToatcr  clEdency.  or 
Le  mom  euuiiuiniuul  than  the  ordinary  (irot^ctiirs.  Wltli  rMpr«t  to 
tba  flnt  CPiiditJoii,  hauiaiulaiued  tlul  Uowaoil  exint?,  for  tbocoRLiiion 
nrotwlvra  auewet  all  reuuireuieata.  lil  eiipporl  of  this  he  iiMt^d  thn 
Poat  Offloftretutiu  for  1389,  from  wMeh  it  appean  that  out  of  600 
VBlukble  Inaininmiita,  sutlj  ta  quadruplei,  multiplei,  Whsatstonn 
KUtOinaliRa  and  repnaLers,  not  a  ■iligte  uue  had  nuRered  damage  from 
Ifgthtnintf.  Thin  hr  onjiidercd  was  a  strouti  [nuof  of  the  eHtLjiuiJoy  of 
the  uietnoda  ol  pioteclinii  ndfl]il,r.d.  The  protector  conalata  of  two 
drooUr  p!atfs  ecpacatcd  by  thin  taica  oi  by  a  layer  ofair  about  nVtoth 
of  an  iiteh  thick  ;  tha  wlf-iaduotion  of  the  iutcumeDta  wa^  (iineient 
to  eanae  The  epajrk  to  ]«ap  aerou  the  apaoe.  Aa  to  eablea,  he  tald  tliac 
■11  tha  117  iindn  his  oktrgo  wor«  [irutitctfd  by  the  plutegaardii  abovi' 
dMoritwd,  bnt  in  addition  a  eoil  and  fuae  ynre  were  inanrted  between 
ttu  plaiM  and  the  ralle,  m,  nhawn  irL  the  .nket^h  (Fit;.  ^)-     Tb^'< 
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fehad  bton  in  nao  sinca  1079  with  iwrfeut  eoccoaa.  During  the 
only  one  vaitR  of  dania^n  ha<)  occurred,  and  iu  tkia  coatider- 
able  doubt  exialed  u  to  whether  thn  injiirr  waa  aauaod  by  itghtning 
AT  not.  From  tfai>i«  faclii  he  conoludsd  lliat  no  wuit  for*  new  pr> 
tectoi  exUta,  and  that  none  can  give  greater  efDoienoy.  Am  Tsaaida 
ccouomy,  heaaid  that  the  ordinary  proteclura  cost  trom  &.  M.  to 
Sa.  fill. ,  whilst  thoae  fur  cabluB  were  abuut  £1.  If  anything  cuiild  \in 
ftninL-d  by  the  uac  of  Dr.  IjOilKe'e  apjumtus,  h<i  (Mr.  Prvecaj  wuttid  be 
ltla>]  to  try  it,  but  iw  wiidd  ali^i  nwi  in  (tilHlitinii  ud'-  uf  the  urdinaiy 
pToteptora,  whi^h  praj^tit-'uloljieneDt^e  bed  ihotvii  to  be  suooesilTll. 

Mr.  Cluirloa  Brlcht  commented  on  Ulu  niiiaikubla  sfmllodty  in 
li^hCning-Aiunlx,  and  laid  ilinr  padigreu  wurc  very  inlereMtiug.  The 
davtr4fl  of  llieootli'rwoikemin  tlietir.M — Stciiilieil.  Hroiiuot,  (aradsy. 
uid  'Walker— had  bonn  ooiMilcrahly  itnproTfd  by  Vatlnj,  Simnenrt, 
Saundan  and  Jamicaon,  Sieinhoil,  he  thought,  wu  tho  lirat  to  rcci^g- 
aiw  tbo  iael  that  the  Uw  of  divided  circuit^  waa  not  truo  for  rapid 
dtaokargM.  In  Dr  Lotlse'*  guard  levcral  new  prinuiplM  wnn> 
iavi^ved,  the  cidof  ofwhioC  Momed  to  bo  the  intrrKluetion  al  wl! 
lodaotJon  by  inBaui  of  caili.  The  protection  nom  damagi'  duo  to  elec- 
uicltj  tamaa  np  from  the  earth  aaemed  to  him  an  iniiwrtant  foatun-. 
iu  which  Dr.  UHl^r'aapiiaratiisdi^predfriiiii  tUaLufMi'.fiaiindvri,  Mr. 
Briahl  tbuii  direi-tL-datuiuliiiit  tu  Sit  Charles  lSi'i);Ura  f^ii^tid  (Fig.  26 1. 
andeaidit  W&sparticukHy  useful  iu  cable  huti,  for  if  ouewiiu  waaftiMd 
the  remaining  oncu  wer«  aJuiUble.  He  igrLcd  with  Dr.  l,odgO  aa  to 
t^e  flUQtrtaint;  which  niit«t  iiuiTfftUJit  Uneiplninei^  ^^'0^ifi  iii,9f.fa|ea, 


Captain  SUSS  aaid  that  on  the  Poraian  OnlftiabU  he  had  u^nd  a 
prott-iitor  tiiiiaiituig  iil  n  Siomans  plabi  jnianl  ami  h  line  platiniini 
wini.  Soinntiiiiea  the  nirn  was  niolt«d,  and  Iho  plntee  hud  bt^en  ftiood 
tn|(tith;r,  but  no  dnmaKn  hod  multad  10  the  iciatiumontit  or  <»blo, 
hoHittiho  Sne  wire  wa'4  intioduced  it  wu  not  uneoDiuoD  bo  hare  llio 
lait!)-linainatrunii:ii.te  daiuagcJ. 

Sir  Eanry  BCanaa  corroboratod  Oapt^  StilTe'e  atateinenta.  and 
laid  that  liuco  Die  Persian  Gulf  oabla  oamo  nndsr  hie  ehar^  bo  had 
'iioditiwl  thn  guard  by  winding  the  Sne  wire  into  a  ipiral,  and  en- 
rTtning  it  in  a  sIbm  tiibo  to  prevent  nechaniaal  injury.  This,  he 
thought,  loiiiewhat  roeembleiil  Dr.  Lodge'a  arrangoinent  of  nti  air  gap 
followed  by  a  coil  having  self  ftiduatlnn.  Ha  adinittrd  that  obsi:ure 
fault*  dosamctiuiesoucur,  but  did  not  think  they  «*e to  due  to  r'.;l>t- 
niiig.  SiiAiiii^iin  |i1ii(o  gusriia  were  l&irly  efGutitit,  for  the  platiu  we  a 
ramly  futod  togetb«r.  More  freiiuently  their  aiirrace*  wero  inendy 
pitied  by  the  discbnrge.  In  Qonoiiiiion.  bo  atked  Dr.  Lodgo  whot'>er 
the  npiral  coDnectioii*  from  Itiu  iuatrumouta  to  tho  oabls  and  the 
coiled  ends  of  the  cable  would  lend  to  protect  by  virtue  of  their  self- 

iuduiJli^Li. 

Kajar  Cordaw  thought  Dr.  Loiige'a  apparatiit  wan  not  nsoenary 
for  ordinary  ItneiL.  .'^[■eiking  of  the  experiiaienta  shown  at  the  previon* 
nieeliug,  hii  pointed  out  lliat  the  uii prottvteii  temiiuala  were  alaaya 
ttiuck,  wheresii  in  practice  it  wat  poiMble  that  the  protected  tnrnii- 
nab  migbt  reurire  ilio  dixcliargc.  If,  a«  Itr.  Liodgn  xupiwieil,  the  itnn 
wssBtnick  uut.dde  thn  station,  then  oven  at  a  cornparaliwly  abort 
diet&utv  ai>&y  the  iiupoiUuce  of  the  line  would  oxoeod  that  of  Ur, 
Lodgc'si  coils,  and  a  kind  of  »p»rk  gep  eicieta  at  each  iimuUtor.  TJlo 
(uocoaaire  span*  and  iiiaulators  weald  tho*  act  a*  tha  coil*  and  apark 
gaps  in  Df.  L.odg«'N  apparatuR. 

Prof.  KacbBi  onnkidpm)  tho  ootnmnnicatinn  tinder  ilinoiLuion  vtty 
imijortanl.  iitiuiniioh  as  it  lecognisKl  th?  value  of  jmpedanca  in  light- 
ning protooto  re.  Many  of  tho  older  protcaton  conLaioeil  analogoua 
atranSflniaDt*,  but  th<ir  iavontora  failed  to  loe  their  imps  lau'-n, 
Hrnjaot'i  protector,  for  maniple,  couatat^  of  iiaa  LnaoUtiul  injii  wire 
wininil  on  a  hran  tahe  and  iiiirronnd«d  by  anothar  tubn,  both  tnbee 
bning  eaithnd.  Each  oonvolution  of  wits  pownMM  aalf-induoti'tn,  and 
tba  iiMiilaitart  acts  as  a  aphrk  gap,  so  that  in  eflfeot  tbo  prutector 
consbta  of  «  very  laige  nnmbor  ol  tp«rk  gifn  in  ptu'allel  an  I  impa. 
danoe  ooils  in  eoricfli  Referring  to  the  cause  of  the  Kalraii'imetur 
kicks  about  wLioh  Dr.  Lo>hpi  had  iiuutcJ  his  vpiui<jii,  Ik  ski'I  that 
the  oITmI  wa«  duo  to  a  oonipile«tod  eerica  of  aetiuiu,  and  Bllbon^h  h« 
sgronl  erith  Dr.  Iiodge's  aattOBa  an  tha  iubjeothe  ttill  thought  the 
main  oause  thcriuoeleotrlil 

Oonarml  WeMMr  said  one  of  the  advaiitagra  of  such  paj^en  u  Ihs 
one  bi^fore  tbeni  wu  that  tJiey  called  forth  mtch  vsluaUi!  rtcoixl.i  of 
lifMitioal  sx|Nri«uu«  aa  thoeo  iiruaeutoil  by  Ur.  Proeoe  and  Mr, 
daiiadem,  Nu  one,  cxcoptiag  U^jor  Cardew,  had  referred  to  the  fiat 
that  in  ordinary  telegraph  Hnei  points  of  release  ooour  at  ovary  tus»U- 
tor;  from  hIaownobHrvationson  itormstn  Eastani  eonatrfBt  be  waaia- 
elined  to  IbiLuk  tliat  nioro  ptotix-iiun  vnt  due  ta  tliU  catuo  tbaii  tu  any 
other.  As  rmanU  electric  light  circnita,  he  en(|uirod  whether  litnr  or 
ravercdundeigrDnndGOiidnctoriwrrenio.it  likely  In  bcdaniagtd  by 
li^tnine.  OrethMd  wiircs,  he  imagined,  wore  muoh  mono  likely  to  In 
injured  thin  nnderground  oaas.  Some  Ctmo  ago  iu  bis  own  heusoi 
nhich  wa*  than  lighted  hf  Ki-vo't  Umps,  be  notierd,  or  thonght  he 
no^Lvd,  the  1amr4gndark  immodiatolr  alt^r  a  rivid  Itglitning  Hash 
aud  again  nwain  tnoandesooueu.    The  al^eet  he  attKbut«tl  l•^  sgi 
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action  of  t!ia  flMh,  for  ui  iro  Itmti  in  tho  vicinity  vm  dutroyei)  '17 
tbv  nmv  diarhaTg*. 

mt  AjTMn  [win  t«]  out  that  tho  ligbtniiiK  protocton  or  Mr.  Prcoco 
KDil  Hr.8ftiuidencouMnotliedp|>tinl  to  electric  IIk))!  tinnilla,  foritirH 
Mlinltted  that  pUM  protccloni  were  ititulScii>iit,  *ail  tli<  fiuo  wirt,  an 
caMDtwl  pftrt  of  tho  krraDK(riiii>ut-s  itam  iiiiuiriiMaibU  ou  uwminl  of  tiia 
■trmg  enmnti  nmployoil.  Speaking  nf  dtntftgi  r«  t«1«gr*nhi«  app*- 
ntn«,  ha  ul>l  ho  had  xnown  poluiMd  raltjri  to  Iw  riwriuontly  nv^iniMl 
I17  lifilitrjlDg.  In  one  InsUncc  ha  h«  >  daA  strika  ■  line  abmit  a 
quuur  of  a  inila  l>om  cba  atatlia  ;  aT«rT  ininlnloT  b«twem  thn  point 
Btrnek  soil  the  aUttap  va«  smtshad,  tne  relaya  riui'<d,  in^l  ill  iho 
iaatrtiiittnta  dainafteil.  Tliia,  in  lib  opiuiou,  sUaWLd  tljal  tlio  wll- 
iniltiotioti  of  tlio  npaii*  luid  tlto  jioiabi  ol  r^luim  at  tlio  IKWta,  rafcrrod 
to  bj'  Mnjor  Cardew  anil  Oeonral  Webber,  were  cjULte  hwIms  m 
jirntM^tors. 

BCr.  Mordsy  aaiU  timt  it  vtx  iiat  KOinuch  the  liRtitiiiiit;  tliat  ia  to 
liu  fearcil  iii  ek-eirii:  li)(ht  tireiilts  as  tha  oiirnmt  (mm  llio  djiiamu 
fcillniriiiK  tlie  pivtli  of  tlm  (limiliarto^  miil  IciniiinR  mi  an.  UvauH  inuil 
be  dovioDtl  fur  liraakiDC  u|>  luoh  »rcs,  unil  it  vtnatuurc  in  tliiadir«<tic>n 
tliat  olectiio  li|>lit  oDitiiieQrii  w«r«  wotkiog.  ElMtromaf{nati«  out  outa 
■u:tURl<.'iI  by  thu  ourntiiEii  fatniiTjf;  ttm  akm  liad  been  tried  lor  tltlt 
jmrpDsi!  i'rof.  K]ihii  TlnHiinon'n  dcvicai  for  iiluwiiiK  mil  thn  am  by  n 
Hiaftnct  ctinrKiM^d  by  ihr  arn  ciirNint  vnu  iii  nrtunl  ix*f.  in  Aiiirn<--a_ 

)b> Spacnol«ttl  m'^Uitl  an  initatlCRof  liKblniiitc  nInkiiiK  nii*utiit1 
Itue  aud  conijilctclyicnioliahiiigall  tho  tmntntoraaQdatniioulOpQliM, 
MWrllainpliUin^  tiii-  )>ol<»thurii*olr«tint4  fnigmoiit^.  In  anotbcrciuia 
mnn  waa  Iciilad  at  SKre^iibiiry  bv  a  tUik  that  utiiiok  the  tine&O  milo« 
avay,  anil  on  the  Matra[ia!iUn  linx  ha  hail  knocvn  an  inatrument  in 
the  MOtrr  of  a  Iiitmal  to  lot  fiiund,  although  nil  thn  wirns  tinnuoRted 
vritli  it  HBrn  unilnrjfrDiind.  Thftw  cntca  iMnicil  to  iihon  ibat  ttiti  pri>- 
tcctinii  .itriiT^lnd  at  tka  polce,  Rfcmiii  to  bj  KUjor  Cnrdow  and  OraoraJ 
Wobbui',  Ui  It  ijiiiite  inaiifflrigut. 

Mr.  CrMnptas  ti>adBou4uirio*aii  U>  Itmr  tUctrioligbtDirouitawara 
to  be  protaotad,  and  wish*)  to  know  if  it  wu  tMM«trT  to  nnt  pro- 
tsctora  in  «aob  boiua,  or  whother  piotoators  at  botli  onda  oE  t)i«  lods 
would  besiifBciout, 

Dr.  Ledg*  laid  that  judgLng  froRO  the  itattmeDtt  of  aoreta]  ol  the 
apcaktira  Hkoontinitry  prutootoraUid  tbeir  wotk  wotl.  but  tbey  wore 
•II  open  to  tke  otgectioii  thai  Uity  were  frei]u«ntly  daiitu^vd.     Wliuii- 
«T»r  ptotactors  war*  daniaj^d  ha  c«i]tuud»l  that   boiijfIIiiii^  else  liul 
also  1>i!9o  ctaiuAgn],  although  the  ii^ury   miglit  not  be  Ttaible.     He 
cotild  hardly  aooept  the  alatAincnts  niA<lo  by  the  men  of  eipxrieiic^. 
wboaald  tliat  they  narer  uatiH  BuiaisfatiUatbiit  could  ai>t  beBCCOuali>d 
for.  aud  1)11  maintained  tlial  any  niiFxpUiiieil  fault  nmy  ba  due  to 
lixht&iUK.    Eveu  a  fniiitifin  iif  3.000  volLi,  oorrmponJiax  to  one  inilli- 
inolric  njiark,  tnii;ht  »rioii«ly  injutM  a  cable     A>  roKHT'li  ttic  nilvan- 
tages  of  fjtio  wire,  he  aall  ita  Uia  wai  I'vMnlial  taaafety.   (n  bti  parn^r 
he  had  pointed  out  that  two  tJiUift«  lud  to  be  giiardaJ  ^tunst— viz., 
high  jiuteuiiala  aud  ttrang  vurrauta.     Hit  apiuratii*  rwliti-eil  the  high 
poteutiaU,  and  tiui-  «ini  waa  a  prolaotiou  afniiut  llronKUurraiita.    Aa 
pojiitul  uut  by  Alt  IV.  Tbuuuon.  tlie  line  niro  nhmilil  be  at  thn  [tn- 
teoUU  ti^nuiiials.     In  reply  to  Hr.  Pmrco*i  ntAtcm«nt  that  the  nclf 
induirtbii  of  inatrtimenta  «a«  aufficien-t   to  oaxoe   tbo  >|i4rk  to  j  a  nip 
ecroaa  air  epaoa,  he  aaid  that  tf  the  coili  vrtfo  wountl  an  iron  are*  or 
UHtAl  tveta  the  anir  indiKitiou  for  AuhM  waa  iiRj(li^bln,  aii.l  in  an^ 
caae  li|:bluiii{{  would  take  no  notioaof  ailk  or  ui>tton  iii*iilatinii.   Kore- 
oTar,  uic  ahapn  iif  thcooili  iLu<]  ware  by  no  luutnt  aiK^b  m  wmilil 
nre  roaiimum  aolf-induntion.     Itx  thought  Sir  W.ThomnnTi'*  siimtM- 
ttnn  of  ■  Hue  wire  and  a  coitdenMr  a  raliiabic  one.     HQftiriiiK  '^ 
lli«t]uet'9  protidtor  mautiound  by  I'taf.  IIu){bw>,  liu  jioitituti  out   tbiit 
tbiT  wIl-iuduuLiuii  of  thu  itilk.eavDrod  wire  waa  non-etittent   For  light- 
Ding  lUkboH.    Snlf-iriductinn  aa  Hiiob  WW  not  tho  a>Mn<M  of  hta  own 
ai^araliin,  fur  an  nllioiout  protwtor  r»(|iiirM  incceaaiva  *|iLirk  gatw 
with  a«lf-iiidiiotion  liotwren  thorn,     la  reply  to  Major  Oanlcw,  lie 
■aid  that  in  hi*  Mperimtnta  ho  bad  tmilaliKl  tho  cLrcnriLaraaGea  maat 
Lkcly  to  oconr.  At  to  the  relative  danger  lu  uud«rgrvuadaud.uverhoa<i 
wire*,    ho    pdintod  out   that  the  fornier  war*  not  eotinly   midnr 
ground :  if    thoy   w«ra     th*y    woul<l    be    tnore    aeoare.      Cnvanul 
ODdBrgrautid    oondaotora    would     be    more    hkuly    u>    bo    injorod 
than     bare    one*,   for    the     ineulatiuu    ot    th»    fortniur    rnight    be 
fHUKtond,  whilst   the  Latter   oould   oaly   be  d«aaM>l   by    fusion. 
KBd  tliia  wma  not  Ukely  to  occur.    He  euneated  that  tiie  laaip  pheuo- 
inaaoii  obwrrad  by  Ooneral  Webber  miAlit  be  due  to  s  tnouieutary 
■lioH-eimriting  of  the  1uda  by  Indnotion  from  the  liehtnlng  fiaah,  for 
lie  himaelf  oava  had  hia  atoraip  battery  lead*  ahorloireulted  by  reoo- 
nanca  aparka  caoaed  by  dlacnargea  in  liii  experiiiK'iita  ou  IlKblDiiLg 
condnotora.     In  amwer    lo    Mr.   Croiiipiou'a  ncniuirios.    Dr.    Lodge 
thout;bt  lliu  aaiiia  priiiitipln  s«  la  tiaa<l  in  prnteaiing  liuildiiiKS  from  Tiro 
by  uivaua  of  firepioafduort  alio-uld  t>c  adopted,  ani)   protcctore   ahould 
be  plaoed  wherever  andcri^uuil  wiriM  l<«rc  tlio  oartti. 


THE  TREATMENT.  REGUUTIOH.  AND  CONTROL 
OF  ELECTRIC  SUPPLY  BY  THE  LEGISLATURE 
AND  THE  BOARD  OF  TRADE.* 

BT  MJuoK  r.  uxMonr.  B-K.,  MXMBKU. 

[Coneludtd  /VwTO  page  436.) 

Tke  nlai  and  obargea  have  not  yvt  bean  drawn  up,  bat  it  ia 
probabla  that  inatruiucnta  will  be  ret^utraJ  to  be  maikeJ  wttb  a  oloar 
and  inMlUgibloflOila— whether  of  dagraea,  or  volta,  oramporea,  sto.,  u 
•luite  iniuut«nal ;  tho  extreme  raoga  of  the  iostrvniDUt  muit  be  given 
aPprojiiiiiBtely,  and  whether  It  ia  iDl«u<1ed  for  alternating  or  oim* 
tuoiu  currenia  or  preaanra.  ur  fur  both.    Tbareadiuggiren  by  i1)d 


*  pB^r  rt«il  before  the  luatitutiuti  of  t^leotriudi  Kii^iiivera. 


inatruinout  an  ita  own  aoale  for  eauh  current  or  pre«anBik«d  for  ' 
lie  laknn,  probably.  In  all  oasna  both  with  increaiing  and  with  docrvi 
ine  reading!. 

Ho  exttmnc  tocnraoy  will  bo  fnarantooil  for  thtne  readinga.  but  it  i 
hoped  not  to  exettd  an  errnt  of  i  per  eent.  from  the  tnip  raloe.  <" 
eouno,  in   tho  oaae  of  ordinary  cutnnle^^.■ial   inatruinoata,  wa  ihOQ 

?iT«  no  Bort  of  gnxrantee  tliat  th»  initrumtnt  will  reniatii  oon 
or  any  time,  or  nniler  dilTerent  condition*. 
Siib-itandarda  will  ba  tnbjeoted  to  long  and  tigtuwuM  toating.  in* 
cloding  the  dalemiiBation  of  their  Tariaiioii  nndar  dif&rant  tAaiiiBn>j 
tore  and  the  pennaneni^  of  their  oonstanta.  I  ncn  afraid,  howevt 
that  in  moat  oaees  there  will  be  aoiuedifficultyingiringacyguarvnt 
of  tlie  oooaUiicy  of  an  iiislriiinun  t  after  it  baa  paaMxl  out  of  our  hal 
The  power  lor  laboratory  piirnosM  will  b«  euppliod  from  two  ' 
teiiea  of  ai^uuiLiuk tort— one  of  four  vary  largn  oella  riioply  to  ] 
Btrady  c«utiiiEii>iM  (.■urteutx  up  to  ?.,D0O  amperea  ;  Iho  other,  oooris 
at  Cmt  of  100  iiiialUr  culli,  will  be  used  (Urootly  for  coniinnaat  pr 
auiea  uii  to  200  vulta,  and  alnj  i<i  rtiii  the  inaclilniaiy.  Tke  Bwchutny 
rtferred  to  in  tvo  giaira  of  dynotiioa,  oue  of  eaeb  piil  biing  ener^aad 
by  thft  cella  aa  a  motor  aud  driving  the  oneeann»l^tMl  to  It  ns  a  generator. 
One  of  Chtae  generalont  will  Iki  bu  alternate -current  naclune,  and  tiie 
oilier  a  high  priviiuri*  ooiitinuoua'OnrroRt  machine.  IncomtootioDwilh 
tbu  altenmtt-rurrrnt  manliino  wo  ahall  bava  a  aet  of  tniDafonnefik 
In  tliia  way  no  lio(>o  to  grl  ciirrenta  practically  na  at(»dy  aa  If  taken 
diruot  from  Ibe  Bocnmnlatora,  and  in  the  oaae  of  altematutg  currunl 
•ad  prcsauroa  any  trequcncy  within  tbo  Hmita  of  practice.  The  limit 
wa  prnpfuu!  to  work  up  to  at  firat  are — 

Ooiitiiiuoua  current   2,000  amperat; 

,,           pronure '<i,000  volt«  ; 

AltornatiiigcHrrciil  SDOatnperea; 

proaanro 2.OO0  volte. 

Tlie  building  and  altci^tiona  neooMitated  arc  now  Hearing  oompl 
tioD,  and  we  ho|i^  to  hare  the  laboratory  in  working  order  in  abog 
twomoDthi'  time. 


tea  tor 

uidbfH 


Di  tcUMU  (tX.  — <  /<  K^oriaeii  A  Mraa.  ] 

Mr.  CromiMoii  riiircaaed  hia  opinion  that  the  electrlo  1iglitiD_ 
itiduatrica  had  .lulTcreil  considerably  from  ovtr  Icgialation,  and  he  dia^ 
a^rood  (a  lolo  with  Majar  CWdow'a  atatainaut  that  the  Act  of  1882 
did  Dot  dr>  the  amount  of  harm  generally  altri1:>ut«d  to  it.  He 
adniitliul  that  over  Apciniilation  in  elcctrtR  tight  patoota  hail  a  do- 
[ircming  nlTiict,  but  he  hini<Ki|f  could  voni:!)  lor  lliu  fut  that  tba  Aet 
of  1832  jiroTcDled  a  Ursa  central  itation,  iti  which  he  w«a  interaatad, 
from  bring  cArricd  out  Qad  this  boon  procoodcd  with,  eiperiaiwo  tm 
which  we  had  now  go  to  Aiuorioa  would  hare  bwn  gunad  firat  baud. 
UunccoBury  legialatioo  lud  also  »u««l  IminBtuti)  and  iaoompleta 
*ch4<niira  lo  U  brMight  forwanl,  ami  aerioiuly  interfered  with  the 
natural  devolopnunt  of  tho  indiutrjr.  Tbo  qaaation  of  aitea  f^ 
etations  lioil  b«en  piaoeiL  in  an  unwcisfactory  oonditiOD.  for  under 
pri^eot  clrcumatanc«'B  it  waa  Deomcary  to  kwp  their  po^itioQ 
and  this  nccoeaily  earned  huiried  dengUJi  and  workmanship. 
u  tncroaavd  cost.  Hu  liimly  beliered  tltal  the  old  method  of 
log  private  BtUx,  im  ht  |{n»  work*,  wuul't  have  been  for  more 
factory  to  all  than  tho  present  lYst^m  of  prori^onal  orden, 
f<vlt  ouito  Hure  that  tlie  gai  wotka  olanaea  <^ould  have  been  e«aUf 
niodldud  to  make  tliem  apullcalilu  to  ulectrio  Iijjlitiiu(  iiatioiia.  Whibit 
fullv  Bibnittiug  that  the  Hoard  of  Trade  liail  dune  all  ici  ita  power  to 
make  the  Acta  worluhlo,  and  that  the  tlianka  of  all  intcreilod  wera 
duo  to  the  offiiriale  for  the  grrat  olTnrta  thi-.y  liad  inailn,  hu  could  not 
brlp  tlimkitig  tlint  the  touiiencv  of  modoni  logtaletioo  Wan  to  intor- 
fete  too  nioch,  and  to  iihoM-  paojilo  how  to  do  their  own  work.  TTia 
uaae  <{iiolvd  by  Major  Cirdcw  an  to  uoTiiiiiini'ra  bring  entitlod  to  the 
choice  of  two  p renin FK.  one  ahout  half  tha other,  wai,  in  bii  opinion, 
uiic  ol  nudiic  inlcrf^^rmiop,  for  it  wa.i  (jtdte  an  mi;cli  a  ptiracammercial 
(jucstion  an  whclhui  a  grocer  ahonld  make  np  hie  t«a  in  Minnd  or 
tialf-iiound  paoknt^t^.  Inotbar  case  of  injuaticc  occnn  wbara  iba 
■upplicr  1*  r«{uirpd  to  pi'o«id>'  lar){itr  t«riiiiiinl»  whnii  a  great«r  aupply 
ia  noL'tled  by  a  iMiniiimar  than  he  orgintlly  (^tiinaful. 

Mr.  a.  OSttr  imdorond  Mr.  Croiiipton'e  nunorka  about  tba  Boaid 
of  TrailD  oRiniaU  Iwing  always  aoxioua  and  ready  to  deal  praoliiMJIj 
with  the?  [iiiRntionfl  which  aroac  lie  alao  thought  thrtt  wa  aulTer  tnn 
over  Icgia'aiion,  Odi  soriona  dofcct  of  the  prewnt  aystem  iraa  the 
iuorrlinatr  length  ot  tiiue  rciiuiiod  to  obtain  a  proviMonal  order,  for 
tho  preliminary  onlur  Hiiiiii  Iw  apjilivd  (or  in  July,  wliilrt  the  con- 
(irinution  of  tho  nrtl^r  cannot  lx>  gmMti><j  until  Auguit  in  The  following 
year.  .Should  an  nn^ipoctsl  diMolutlonof  ParliaJiiont  occur  in  '  ' 
int«rvBl,  (he  ronsci)iienoes  would  bo  very  acrtaui  toLh»apttlicauta.  __ 
Bubmittcd  that  a  great  taiptovoiueut  luighl  he  cffcctal  by  (iiaturially 
ahorlcDing  the  tlmu  boiween  the  application  for,  and  oiinlirinalion  of, 
prDviMinnal  orJerv,  or  better  still  by  avoiding  tbo  noocnaity  ol  obtaia- 
ing  coniirmatioii  Bills.  At  Ihi*  onntinnaiion  ia  net  rtoiurcd  for 
liceoMs,  ho  thought  orden  mi^ht  be  trtatcd  aimiUrly.  Ju  to  tke 
poaillon  of  local  authoritle*  betm;  mure  ravuiumlilo  tkait  that  of  pripato 
oouiiMuiaa  under  Ibe  Acta,  In  Ihotight  tbia  a  diatinol  advanUsn,  for  it 
would  facilitate  proouratiun  of  capital  for  carrying  nut  ttghting 
adienieii,  wktiat  private  nompiuiiea  would  obtain  tho  work  without 
incumugall  ibo  risk.  Tb«  n|>j>^i)lmotit  of  doclrioal  laapectora  and 
ConiDttiuj-  viigiufcri  wuc«  |-oiiita  un  which  Im  believed  local  antborttiee 
were  aoiuewlmt  cuufuaed  ;  ami  !□  show  tho  atale  of  8>ine  minJaon  the 
aulijtict  ho  cilod  a  ci«e  in  wht(<h  a  local  anthorily  wished  to  appoint  aa 
inapcclor,  but  atipuUtcd  that  hia  lalary  was  to  b«  jiaid  by  ihe  under- 
takor*. 

BIr.  J.  fifaoolbrod  thaukod  Midor  Canlew  for  tho  onuoiae  aoroiint 
of  proriavoual  oid(in>  which  he  haa  giren  to  thu  lualitution.     Tb< 
were  two  (loiiitu  to  which  he  desired  lo  direct  alteolion  in  onnvci 
wtthetiah  orders— vi». ,  the  uKeeaitT  for  by-law*,  and  th*  i]ii«ati 
of  OTorliead  witvi.     Ity  lawa,  he  aaul,  wore  iMwiailiig  tnofd  and  ni 
imjiortanl  for  the  ;trotoction  ol  nnderlaknn  rathiT tliaii  lurouci 
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this  be  wu  glftil  to  aae  tiul  beco  partly  reoOKDisod  by  ths  Bokrd  or 
Trade  in  Knntitig  iciinu  to  conniimen'  iiiumisiw  iu  namo  iiAXfa,  but 
feoiHtin  fvr  tuiuiuatiou  ot'  fittings,  etc.,  n-erc  ittU  r^r.^uircd.  Cor  vcxA' 
tioui  onatouicn  o»n  a»<l  do  throw  isrioui  difficulties  ia  tlie  it*j  of 
nrdarUliara.  Ai  ragtrJc  ararhoAd  wire*,  he  pointed  out  th^t  eoo- 
■tdtnble  com p I i tuition  hxi  h»»tt  introduunl  by  thv  Kuard  of  Tnula 
iBg^Mim  tbetii  tuMnini  oitaiit,  for  it  would  iitiul  tu  iitifsir  «onip>titiou. 
Many  orerlicul  winn  h«d  htwn  onctfi  witliout  »t»tutory  yxmon,  *ud 
if  IhcK  were  jirrmitted  to  romain.  the  coTn]>oiiiw<  or  {«noRB  In  pOBwn- 
•ion,  ottbcngli  tbey  did  ui  iUogU  act  in  oroctiiiR  thorn,  woold  t>i> 
alloWMl  A  gi«At  advuilagn  aver  anatWr  Uw-aliidin);  noiiipiLiiy  in  tlio 
■UM  di<tnct,  whiob  vra  enrnf^lled  to  pat  it*  wiru  itndnrgTonnd.  Hn- 
forring  to  m8t«n.  ha  wiled  if  tnyhiid  bwo  c^rti&nd,  and  whfithsr 
■t«p(  litd  bsan  takon  tow&rdj  tbei  (oiuiation  of  bjaiKrli  oQIcus  at 
which  mvtcr  t«at«  cuuJd  he  uarrtud  out.  Iu  the  cveat  of  Huoh  olBoua 
baiag  Mtoliliih»d  ho  wiahud  Iu  kiiciw  if  ihoy  wuiUd  lut  rcpiuieiilallrii 
of  l£<  (Mntra)  i/fli-cv.  Sjiuahtuic  of  the  cUubub  iu  tbu  now  uiodvl  (iio- 
VJiiianal  etder  relstiuK  to  thu  pnMure  iMiug  ddcliivU  kl  lliu  uilsloiUDni' 
tonniaala,  h*  i>oliitedoul  tliat,  in  lome  qmm,  a  ooniuinur  inAjr  declare 
a  preiBUTo  which  it  would  be  pnoUcalty  iupomlbk  fur  tlin  uudw- 
Ukem  la  wtjijily. 
Tlie  diKUMion  wa*  thm  a4Joiiri>»cl  to  tbe  22ad  May. 


On  tlif  SUiid  tJt.,  Mr.  A.  A.  Ciutla  B^jwari  (<^otiliukiine  the 
dlSMMt«n)  Toniarltod  that  MbJoi  Cutitvi't  pxjnr  touched  hghtly  on 
the  aiimintiiieiiL  ol  «l«ccriu«t  ttupectiini.  Ho  cuiixidiTrud  thu  vtvting 
of  aucli  aii)M>fDLmeDta  for  tlia  uiatrujiolitati  diiirit^t  in  iho  Ijondnn 
Cuuiity  Coutiinl  »  r<igttitah\i-  incident,  and  wu  alml  In  nolr  lliRt  in 
flature  ord«ni  thn  ns}it  nl'npjioiiitincint  w>)iild  W  vi'.»tcd  in  tilt  Qoajd 
of  Trade.  Tho  oppointmcntJ  wcr«,  ho  taid,  at  [ir<»ent  vfvy  tmp«[taat, 
for  tho  mblio  bAcI  h«on  lomewhat  al^rmod  by  thn  scnutional  Mcouiits 
'eraccid!aiitaiti  Amorica.  Tho  knowi«dg«  thm  properly  ^mUfifld  in- 
iiliecton  wpro  to  tw  uppoititvi  would  ttiid  to  nxtore  conb-lenae  aud 
g}vv  Kfoat  istitloctian  to  the  ooia  id  unity.  Ilia  opinion  as  to  the 
riiturc  tmportanco  or«leetrio  inapectors  did  not  ooiiicida  ifitli  llislof 
U^oi' Cardcw,  for  ho  lioliared  thetra  would  be  a  c«i9eurduK'">cralion 
rath«t  thau  one  of  ■Ii:ve!ai>ui<iiit.  He  cvulil  not  agrw  with  lit, 
Crotnp-t/in  about  over  lef^Iation,  and  tlioujtht  tho  tatur  gentlftinan 
OTontated  tho  t'aie  whun  he  %ui  tha.t  tho  gu  work*  oUojea  mijiht 
Vttn  bseu  eiuily  modified  to  cover  elts-iriu  tujijily.  A  reial  ui-cd  for  a 
f^iMlal  Act  Bxintcil,  for  Ibera  were  maiiy  Bulijnctji  in  electric  «upply, 
auuh  an  ovei'buad  iviru,  (ttc,  whiirh  woro  ijuiLe  foreign  to  gsa  distri- 
bution, 

Btr.  Emu*  (hwolM  sLid  ho  vbj  not  proiwrod  to  diMnu*  the  details 

of  Ihv  [figuUtioiii.  ill  tli«  IncnofMBJor  0«i'I>'w'k  tt4t4iiii>iit  that  cntio- 

lim  froRi  ornn  A  high  olncitrical  autlinrity  mi^ht  bo  orroi)«ioitii.     Ha 

would  rather  cnniinn  himsflf  to  the  hisloricAl  faots.     Tho  giarliamen- 

tary  bislory  of  clectiic  lighting  waa   miitiue,  and  the  rapid  changi^i 

that  had   [al[«<n  place  Id   the  mdualry  vere  iihvnomanai.     The  tint 

'  Belaot  coiiiiiiltLBB  (hcBoid]  waiinji[Hniit«diii  1879,  whaii  tliacouiiuurtint 

|>OBBibility  of  iuOBudujt.'uut  li^htiuK  wu  uukuowu.     Iln  fair  repurl  en- 

cotiTag«d    coll t CM' till !■   lirtiiq  to  pTomolt'    Uill;  id  Parliament.     In  ths 

■priii^  of  1882  another  select   couimittec  was  appointed,  and  In  th-e 

Name  year  the  nieinorahle  Act  of  1882  paaaed.     Althou^  lu  nuiulu 

were  Iain  an  table  in  one  reajKct,  botbonsbt  it  uotan  iU)iaitigB.ted  evil. 

^.  ACtor  drtnilinK   tliR    variolic  ■ttoHipts  to  rtmnily  the  dclncbiof  that 

Ir^alalinn  r«iiltiii|t  in  tho  Aot   of  IBSO,  tio  pointed  out  that  no  timo 

I  bod  boon  loat  and   that  progrou  bad   betii  coinpacativel^  rbpid.     He 

flkid  Ki>*at  BtrtM  on  the  eitwptioiial    charactm  of  the   lo^ilntion,  even 

>sf  t£>  Btn«ndiMl   Ant,  taying  tbiit  no  othnr  iiiduKCty  liAd  evur  Imcn 

i^iotd  under  riicIi  ativrnio  ronditioni,   ninepting.   [inHiap>».   by   the 

LTrunmyi  Aot«,  but  ovtn  thi«  waamuoh  man  favourabUi  to  Ihn  con- 

itractora  than  tho  Bloctitc  Lighting   Act  of  1688.     Tho  cxcoptioaal 

'  ehareotar  sroM  from  tho  fact  uiit  Parliacnenl  refuacd  to  put  oLcotiic 

liKlitiBg  ooiiioratiouB  ou  auytUiuK  liliv  the  ni-iiio  looLbf;  a«  gaacom- 

paui«a,  and    tbilB  lb»  UnlunT  hail  l»  voiupetv  on   vi<ry    nnfavourkUe 

teriDB.     It  wa«  m  tho  power  of  the  gt*  conipaniuR,  by  foregoing  thoir 

dividcndji  for  a  yoar  or  two.  Co  oouipletely  ctnah  eiectric  coiijpauieH, 

lot.inaddilSou  to  their  powur  to  pay  aecmimlaU^u  dl»iilcuiiH.  they  bad 

the  adToiiUge  of  practically  {leriiotual  tenure,  whiiit  the  electric  coiii- 

jHiniiui  wore  limited   to  42  ynan.      Ab  n^j^rdi   local  aiithoritiea  ho 

cotapldiwd  tbat  accordiog  to  prewnt  rogulatioiu  it  nai  ia  their  (Kiw^r 

itomfloekctiic  li^htin^,  kitdHniany  ot  th<!'t<  w.-ti  largely  iotfreatoil 

|ln  ipu  ho  arguod  that  it  waa   not  right  tliat  the  elciotrie   ooni{iaui«B 

wonld  bs  plaood  in  «ach  a  diiHciilt  poutian.    To  ahow  how  vciatiouH 

local    tnlhoritiaB   may  bo,    he   niiotod  a  en*  ol  i  oontrai    jttatiou 

BilaMlihed  in  tho  early  dayi  of  el«ctric  lighting.      Tbo  worlE  waa 

CBrHul  out  BatibfM^tority  by  overhead  wlros  until  such  time  aa  rcgnla- 

tiuDB  wore  iaued  by  the  Uuaid   of  Trade,  slating  that  all  wiros  aiUJtt 

te  put  uodvrKronud.      [u  tti«  6*00   of  tho   21  y'«r»'  piuthase  cUuso  it 

1  W&a  linkDoially  linpoesible  to  ooMiply  with  tho  r<>;<ij)ation3.    Whan  ihn 

raraendsd  Act  waa  pawed  In  1688,  tbo  cumpauy  applibd  lor  aprovifiional 

l-ardar,bntvct«oppoaedby  the  lounl  authority,  wbicli  waa  at  that  ume 

jlaeKotiatinE  for  the  purdioM  of  )iu  wurkx.     He  wwi  uot  awaio  lliat 

|i»ny  otborliind  of  reateil  intorcslB  had  brien  Btudlarly  Lreat*d, 

I      Kr.  S.  L.  HniraT  espLcMcd  the  great  ploosare  ho  eiporivneed  in 

[b<''iriDg  tbo  diBCOBcioi)  ou  lucb  aii  importaat  (alq«ot.  aod  at  heinx  in 

tilt  prnaencn  of  «n  many  sminent  pertoni  on  whoaauyinnt  and  doing* 

tbey    in    Aiulralia   wure  »o  largaly    do|Miid;iiit.     In  Viutoria,  hi  aaid, 

they   had   no  Actif   *t  i'lrhimnnt  oi  rngiilationii  to  oontrol  electric 

^mipply,  and  until  Tocantly  they  hod   no  mloo.     I^at  year,  bowaver, 

th«  Viatorla  Instituto  of  Bn^neen  hod  drawn  up  a  lot  of  inloa  baaed 

lar^oly  on  tbom  iaantd  by  this  lnBtitutiui:i  and  by  tha  tDsuranoo  ooni- 

|,|Moies,      H*  did   not  fpm  witli  iIkmii  ivhuSB.id  that  ejeotric  supply 

iBodod  DO  rogiilation,  lor  dafectivo  woTkiDanship  iihonld  be  cAreliilly 

Jad  againit,    and    for    thi»    obJ«et  rut«s  ur   n'f;uUtLong    ware 

EatPBlnry.     Ad  Act  of  I'arllauiont,  he  mid,  uu   now   oipeoted  in 

ViotorU.  tud  the  pceMiUtdlaouuiou  would  aid  in  fcainiuH  the  Bill    A 

fciMtrle^  of  wut  to  avoiil  u  well  oa  what  to  do  may,  Uo  ho^d, 


lead  to  a  model  Act.  efa?.,  tiaat  which,  pcrhapa,  the  mother  eountr; 
l;iif;lit  r.'opv  with  ailr&nte^c. 

Ckptaia  Bowrmn  aaid  that  iu  AuctraUnia,  wh«re  be  hod  boon  en- 
gs^l  it)  inlro>luaini[  eloctric  li|[btiag,  diOionltieb  orcM  from  want  of 
Ugiilation.  No  pubiio  body  had  power  to  give  antbority  to  lay 
iiibIqb  or  to  oraoi  overheoii  wirtn.  etc.,  uud  Iu  wiuiie<[uonce  niatura 
had  coo-e  to  a  deadlock.  Mr.  Murr4y,  heaaid,  had  told  tbom  that 
IcKitlation  Iiail  bi-cn  ilslByrd  nntit  it  waa  known  nluit  !■  to  lio  dona 
huri'.  He  ho|>ud  that  the  jitrjiant  diwumioo  would  mataiifllly  amiat 
thoiia  011  tho  opposite  >ide  of  iho  globe  to  hit  the  happy  mean  wlicioby 
public!  lafctv  might  lie  usiircd  withaiit  thu  industry  biein^  hampArod, 

Mr.  H.  rioBiui  diHBgrccd  with  what  Mr.  Cronipton  taui  about  tbo 
iiijtiKtioi:  of  compulsory  iiipply  nl  nttiior  of  two  promiirra,  and  pninleil 
mit  that  a  erncurwho  made  iinhtB  toaor  sngnr  in  pound  or  hslt-iiouad 
pockngM  had  not  a  mooopolv  gianiod  to  him  for  42  yoan.  In  his 
opinion  iheto  waa  uo  pulicular  bardahip  to  tho  uudcrlakenr  in  the 
rtgulatiou,  wUilat  It  waa  a  dtalioot  boon  to  oiutomor*.  He  thuuuht 
Mr.  Crompton,  in  his  roinorka  about  thagaaand  water  ooiapaniea,  hail 
overlooked,  tho   fact   that  thoy  bad   bten  aonrcea  of  complaint  for 

faars.  Hit  Domparlaon  of  elootrioity  with  gas  and  wulur  wag  not 
agltlmate,  for  in  the  former  caae.  where  auch  «  sublle  iLgent  u 
cWlriciLy  was  dealt  witli,  eonsumtrs  wure  luudi  Uiora  at  tlie  mercy  of 
uuduriukiTH.  la  Auiurioa,  he  Hojd,  wliuru  tho  iuduatry  hod  not  bcoii 
hampered  by  li'KisUtiou,  thetv  liotl  buau  so  luanv  atwtdeatB  aud  Une 
tluLt  (he  public  were  now  appealing  for  o^antrol,  and  the  wiih  had 
lioon  e)t[)reMe(!  that  a  body  inalofjoua  to  our  Board  of  Trade  waa  ia 
Btiatenco  there,  fipunking  of  lafety  duviueo,  ho  niibnd  to  acu  their 
IIM  mailo  cnmpiiUory  wh«rn  tho  pranKurs  oxcendnd  1,000  volta.  In 
conclnaion,  ho  Mid  tliat  the  Acin  of  ParliaiDeDt.  if  haiBh,  were 
noc««Mry,  and  h«  hoped  that  t!io»o  who  adviacd.  the  Board  u!  Trade 
would  hold  tlir  khIcs  oqooUy  betwoon  oonauuiar  and  tuidertakar. 

Kr.  A.  Sleaeiu  Wii  it  ahotdd  b«  borne  in  mind  that  the  objeota  of 
th6  l«giBlAtt(jn   were  twofold:     (I)  To  ampowar  eleotrio  tnppty  oom- 

Saniea,  etc,,  to  lay  niaina  in  the  public  streeta,  and  couduut  the 
>U]iii;«!i*  of  BUppIy  in  a  lUHDiicr  reoogriiMd  by  Law ;  (2)  to  reeuTer 
chaT|[ca  for  auppiy  iiiodo  to  coiiii]^uera.  Itoth  theae  oim.i  were  intotidnl 
to  oonliar  iiowers  im  cuiupauiuH  which  otherwinc  thoy  cnulii  not 
poaacM.  Origioolly,  he  Haid.  the  Board  of  Trade  had  power  to  groat 
proviilonal  ordtr*  without  tbo  conaont  of  tho  local  authority,  but  ia 
the  later  devolapment  noithor  lioonaea  nor  otvlom  oan  bo  granted 
without  such  Ronneut  being  liritt  obtained.  In  00 n trad i«ti notion  to 
tha  CKM  cjiloted  by  Ur.  Garoke,  he  laid  that  In  nno  towii  a  company 
hail  atartcd  •  (tation  in  apite  of  the  Uct  that  tho  local  authority  bail 
ohiaiuod  a  proviainnal  order;  BubBatiiioutly  tbo  mmpany  wau(j.-d  to 
claim  comp^naation  for  losa  of  veetod  interMti,  Thor4  was  only  one 
[loiiit  in  Major  Canlaw'e  pajicr  whioh  ha  oonaidereil  diBputti>l«,  Bud 
that  referred  to  teating  atationg  at  pillar  boxea,  In  hia  opinion  they 
wereunnecaMory,  rirerwordingiDBtruinentin  thcoentralstatioutiboiild 
fulfil  all  roquirementa.  If,  howevfr,  tbe  local  authority  weuleil  a 
Hparalv  atatiari  tliut  could  be  eaaily  nrraug»d. 

Mf.  J.  S.  FoIrCex  hoped  that  no  herd  4ud  fast  line  would  be  laiil 
down  IS  ro^rla  tlio  kind  of  iuitruiuout  to  be  uacd  at  toatiug  otatioiia. 
In  hii  opinion  the  jMregraph  in  Major  Caide'rt  papqr  referred  to 
xomo  kinif  of  dial  arrnugvment,  but  he  thought  one  on  tha  depoaitioa 
principle  may  be  more  correct. 

Hr.  E.  L.  d«  Segonda  did  not  agree  with  Mr.  Grompton  about  tli« 
BoanI  of  TndB  having  gnne  too  far  ;  in  Dtcl,  he  thoitght  it  bad  not 
gono  lai  ftnoiigli  an  regard*  prelection  of  tho  publio  bj*  making  regala- 
tioiu  for  insulation  teats.  He  knew  a  caac  whole  a  1,000-VoU  oircuit 
wan  tcitod  at  100  volta,  aud  lie  puintod  out  that  to  tcet  a  atoam  boiler 
intenibd  to  work  at  lOOlb.,  with  water  prnaaure  at  101b.,  would  be 
conrndnred  ridicnlmu.  Tho  tmting  of  houto  wtraa  wba  also  very  im 
jHirtaiit,  lor  in  one  coxa  he  wa*  aniir^d  that  there  waa  no  defact  in  tha 
msiilatiou,  for  in  thn  controctor't  teati  no  indication  of  a  leak  waa 
ohtaiuod.  On  nppljing  EvDrshod'i  ohmmeter  with  about  IM  voltn  a 
d«ud  c^'th  yfM  iudiCAted. 

BIr.  Mordoy,  in  fterTing  to  thi<  ijOMtiou  of  safety  devioes,  said  it 
viM  timi'  thn  subji<ct  wba  settled.  The  ntethod  of  earthinf^tbe  teoon- 
dar^  waa.  Id  his  opinion,  perleclly  safe.  Great  oppooltioti  had  been 
modj,  jiarticiitarly  by  the  liiaurance  conipanlea,  to  ita  adoption,  but 
the  rnuoux  for  auch  ohjcctiuua  were  not  forthcoming.  A»  fiu:a--ilie 
could  nne  tltero  waa  no  danger  whatovcr  with  the  acooiidary  volLi  at 
100,  tor  by  earthing  tbo  middle  of  tbe  aetiondary  ttieereateat  diUWouce 
of  potential  iiouiblo  waa  SO  volta.  Beaidea,  tbe  method  had  otto  th« 
advanlagu  or  wBoding  out  ill  rotten  inatallationa.  Thay  had  umnI  the 
maibiul  on  thn  Continent  and  fonnd  It  <juibi  aitsoaMfuL  The  fiuva, 
howiivor,  often  go,  owinj;  to  rnnona  innertiDR  peaknivoa,  ate. ,  into 
the  switohea  for  the  object  of  oblaining  ngiDoablo  mnlical  Bhocic*.  Ib 
rugarda  the  Cardew  device  ho  pointeil  out  that  ita  ooat  waa  not  an  un- 
iiuiiortant  it«m  1  moreover,  it  was  sulomatio  and  might  not  go  off*, 
Hiid  unot^niUy  tlia  fawor  aittomatio  arrangomeuta  thairo  ar«  hIiouI  ku 
instill  I  Hit  on  thiv  ^afar  it  ia. 

BIr.  A.  P.  Trotter  encpiiri'd  what  bxcms  of  curntnt  ma  reqnirBd  to 
let  the  tu&ei  off.  to  whioh  Mr.  Horday  replied  ihut  aboat  20  per  cent. 
ebovQ  the  normal  waa  the  ordinary  avenge ;  in  lil»  oplaLuu  aueU  cur- 
rontB  oDuUl  not  give  riiie  to  fires. 

St.  FlealnR  wkcd  what  ocoura  in  tbe  cue  of  on  earthed  aocondary 
when  thp  pruimry  u  olao  earthed.  In  Italy,  where  they  had  bad  oon- 
aiderebje  eipericnce  in  alteniata  enrrent  diatribiition,  the  tendency 
w«H  in  tbe  oppuaito  direction,  for  tha  grootaat  eiro  waa  tokeu  to  per- 
fectly inaulato  both  primary  and  aecondary  oiicuiEs.  He  liiiDBelf 
had  mod  an  narthed  ('condary  at  tho  Invontiont  Erliibitiou  nud  had 
found  no  dilhcaity,  but  he  wiahed  to  oak  Ur.  Morduy  what  hia  ex 
poriooM'  vix. 

tSr,  MorAoy  «aid  that  no  diHiciiItisB  had  boon  met  with. 

Hojer  CwhUw,  id  reply,  tainted  out  that  tho  Bouil  ol  Tiade  eould 
not  ad)uat  or  ndrese  anv  wrongt,  for  such  chaneas  ui  the  law  must  ba 
made  by  Parhameut.  with  rupeat  to  the  diNUoratlon  of  pcaaaore  at 
comumen' termiuala,  he  aaid  thia  waa  nuJereJ  oecenarr  by  the  In- 
Irodwitiou  of  tnwaCorinan)  tai  it  waa  laoiv  tlUKoxU  iu  awh  oun  U> 
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knov  tho  fall  of  nroMiirB  in  the  diBtribntinf;  nkiT)])  than  in  oontinnaiii 
CumDt  dutrilmltcin,  Hr  thrc  read  the  following  dntft,  wliirh  (■  to 
bo  iDiert«d  in  iW  n^w  model  oTtlers:  "Beloro  oommi'noiiio  lo  Rivn 
aoapplf  ofenerrvy  toany  conanniM  the  nnderukcn  iltall  iIkUiw  to 
*ncli  caDsumri  tnc  »>nklAot  pToature  at  whtcli  thef  iiTO|>oi«  To  nappty 
energy  at  hia  temiinaU.  Tlie  preaaara  m  declared  at  any  pair  of 
coiiBiiniitir'*  UrrainaU  ahaU  nitL  «(ce|>t  by  »gn«ia«t>t,  W  jfrvator  tliuii 
116  voltatir  Ima  than  4fi  *ftlls  if  oontiniuilia,  or  the  oqairalfntH  th«Tn 
•(  nijMCtively  If  alunitUn^,  and  shall  not  ar  any  lime  be  altrred  or 
dt(iat1«d  Dvin  eicpt  tn  Kmaeqiienee  of  anf  autlioiiied  alieratlou  af 
the  comapondinK  standard  ^vrejunre.  In  ili*trihutiou  on  the  three, 
vim  aystcm,  tliu  cuntral  tj-'nninal  thall  for  the  imrfiatwa  ol  this  rcKii- 
latioD  M  eouidered  la  focin  a  |iair  wil}i  nithcr  of  tl»  oute'  tcniiiualu, 

'Ud  idniilailv  forniultiiftcn-itir  lystomv  ;  and,  iD  tbo  mbc  of  a  tnns' 
ferraatlon  oi  enerfu'  on  thi!  cDoaumct'i  mcmima,  the  iinriertak<ta  ahall 

'  gl«s  tho  eoDkUini-r  the  tlioii.v  of  a  iiiitijily  at  ailhcr  of  Iwu  |ir«aiiiirui, 
ODS  of  whioli  ■hall  lie  ainiroxiiailoly  linlf  tho  olhor,  aod  in  aucli  luuea 
Ibe  pmniTi)  no  choaen  bjr  tb«  oonaiimcr  aball  Iw  doeUnd  coDalanl 
l«eMure."  In  dnAiiiK  thia  clause,  ho  lud,  advantago  h«<l  Wn  taken 
of  the  (Icxibilty  «r  tK«  traoalormor  aystoui,  in  tbo  intcroats  of  con- 
■uni«nL  Mi.  Hhoolbrod's  ijucAtiona  with  roganl  to  molar*  wero 
ktumwKd  in  <hn  Mjwr  itti^lf,  t«t  ho  would  thvre  t*e  that  timj  w«ta  t<> 
l«  wrtiflad  liy  a  Wal  tnnjuietT,  ami  he  of  a  pattern  apj^rowl  by  tJie 
Boaid  of  Ttailp.  Mr.  Miirray'B  remaiku  alioiit  contaots  bBtw«en  t«le- 
phono  4nd  oltctric  light  wlics  noedtd  careful  oon»ld«nitlon.  lor  ihia 
vaaouaof  tho  chief  sourcea  of  trouhlo  and  Janicer  where  high  prMSuroa 
MTtUMd,    To  Ur.  Human  he  polutwl  out  ilut  the  Inua  of  aero- 

^TWoDtl  order  ponlerral  no  monopolj  wbatever.  In  reply  to  Mr. 
SfameDB,  hoHiuldiiot  aay  i*hy  the  f<han);c  rbijiecticg  Ike  ^oaitent  of 
looal  anthmitieB  had  been  made  by  ParlLamaiiL  Sucli,  IiuwlM'vi-,  vat 
Iba  oaae,  and  the  Baud  ol  Trade  oould  not  liiKimite  vith  llmt  fouiHiit 
except  In  very  special  C4Wq«.  Aa  ri'KariU  tuliiiic  acatiana,  hu  Ihouiiht 
the  MTViK'''^"''^  )"  ^*^  "OKiCot^l  would  bo  mom  aatiBfactorr  la  the 
general  public  than  the  U9«  of  uilot  wirea  and  itistmi&cnta  Qtt«d  in 
central  aUtione.  To  Hr.  Fairfax  be  oxplaiDKl  that  thu  nfoT>^oo  to 
dlallnatrumenti  in  ]>illarbDxea  nru  intimdod  for  indieating  and  not 
fbr  recoHiiiif  initrmn'iinta.  Spoaking  of  aafnty  dnricea.  Major  Canlnw 
Bid  till!  plan  of  farthiiiK  tho  avcoudary  got  rid  of  some  doleot  whun 
tlio  eartlt  conncctiaii  waa  nbstaoiial,  but  ho  ihouxht  tho  Urn  riaks 
wcTo  JDcnwmd  by  nidi  ft  prooodnrc  lie  had  heard  of  l^r«H  belnc 
oaoaod  thrvagh  a  aoiidL  iMkaso  curruni  haviaj;  mdually  cbatrco 
wood,  and  altiiuaUdy  not  it  aligtit.     The  >))|iaratua  beari&K  '"'<  Dn'nu 

'waa,  ho  laid,  admittedly  automntio,  but  ita  aotion  depended  onlr  on 
frarity  and  olectroat&tia  attraotion,  and  neither  of  theao  wero  liktly 
talHr. 
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Prol.  W.  E.  Athtoh.  F.R.8,,  PreiUlMit,  in  tliG  ohalr. 
Prof.  W.  ColrraaR  wan  olected  n  moiiiWr  of  tho  society. 
Lord    K*7l«lgk    rxbiliitnd    and    dtHrribnl    an    MTanseinvnt    of 
"  Hariilian'n  Owias  la   nittstraUMi  of  BlMilrla    Dianotloo." 

Tliia  K^^rins  coniiata  of  two  loo«>c  |>iiUryii  m'jiiatMl  on  tho  sainv  axle, 

vilh  an  «nd1oH  oord  laid  ovoi  Iboiii,  tho  loopa  or  btglita  of  whivb 

carry  wcightt^l  pulloya,  nhihw  planrji  aiit  riarkllnl  to  the  axin  on  which 

tho  iii>]Hir  ]iiillitp  tiim.     If  oiin  of  tho  liLtt«r  piillays  be  etarted  to 

.total*  the  other,  ono  lurns  in  the  oppotite  direction  until  such  lluio  aa 

^tiwapcwdof  lotatioii  of  the  liralono  b«oain««  constant.     WlilUt  thU 

DOOSUiit apwd  ianuinUinM,  the  Rocood  puHoy  tumaiiii   atatioiiivij  — 

Ltma  weight  being  rsIsKl  and  tte  ulliet  luwenid— but  uii  tutanliiin  tin 

plUOtaMl    of   tlw    fttat    jnillvy,    thu    aeoood    coiuuiouom    to    turn    in 

^lb«  mm    diroation    as    the    bra.     It  will    be    noticed    that   the 

phmtotiwna  are  analoKoiu   to    tlioae  wtilch  occur  In    elcclrio  imliic- 

tia»,  where  at«Ttlng  ot  Inorewlnj)  a  ouneut  in  one  circuit  iuduiKui  ati 

nipceite  cnrrenl  in  a  neighbourinK  circuit,  wlulal  decrcatiiiK  nr  xciip- 

fuig  a  ca^^^ut  inducoa  oue  in  itx  own  direction.     Loni   lUvbiKh 

pointed  out  lii>t  in  tbi>  appatatUB  thtra  u  nothing  strictly  auafoxaiis 

to  eloclrii;  rcoijianco.  for  the  fiiction  dooa  not  follow  tbo  aaiuo  Taw. 

The  analog,  bs  raid,  wu  OAmplcle  aa  rtgarda  thorn  being  no  oh&n£i! 

of  potentiideticrfiy,  and  tho  mathematical  oquatione  for  the  kinetic 

energy  of  the  *y«Un)  arc  precUely  Iha  same  a*  thon  given  by  Maxvell 

lor  cUctric  induction. 

Dr.  8-  P.  ThoBtpaon  iniutn  a  (■umtjiiinii-at'.tnn  on  *'  t>r.  Knalg'n 
K«ae«i«hfta  on  the  Phynlc«l  Bania  of  Mnale,"  in  iho  utouise  of 
vhidi  Dr.  Ku-niij  ]ii;rforriii,il  itnnn-roii*  imirul  and  tnlcrealin);  eiperl- 
iDontav  clc«rly  illustrating  tho  aubjoct  to  a  crowdLid  ludteuoc. 
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western  counties  and  south  wales 
telephone:  company. 

The  Rfthaniiu)  oidlnary  eeiK-Til  iij>.-iiriL-  <i[  ilie  ili&n^huldeni  lu  thn 
WBclera  Couaties  and  SojCh  Wales  I'thjliniio  Company,  Liiiiitnl, 
wa«  held  on  the  30tL  nil.,  at  tbo  Orand  Hot«),  Brutor,  under  tlie 
pretldenoy  of  Mr.  Cluflea  Kaah.  The  report  of  the  I>i(«etore  waa 
Ctkenaaread. 

The  CttAttmu,  111  moving  the  adaption  of  tbo  report,  ernrM»ad 
regret  at  tho  ahwrn-n  of  Umara.  3.  ».  Forbto  and  J.  W.  uatten 
(noinincca  of  the  National  Comp«ny),  In  oonsaqiiaucrt  at  other  cngs^ 
menta.  The  liino  atvhich  the  mealing  waa  held  wa>  latai  than  usual. 
A  prindpal  caiino  of  thu  waa  the  inRiMua,  and  aa  ibe  iiaiTwaa  llmilod 
in  number,  lh«  diaabline  of  ihrnv  or  four  at  the  itune  time  ilMWMarily 
itelayedChaaoBounM.  It  wonld  be  eten  that  (lie  I'apital  exptodlture 
to  the  o«d  nl  1668  waa  £139.999^  Ita,  8d.,  and  the  gnaa  mtoue  to 


the  aamc  date  was  £2Q,(Kh.  19s.  bd.  The  whole  of  tbo  peeliinmaiT 
expcnana  hail  iiow  been  dnartii  elf,  and  not  only  had  the  plant  b«ea 
rii^y  ntaintaitied  and  rcnewinl,  liiit  it  had  in  many  caaw  been  improred 
at  coniidetablttMipcniN  by  tlio  anlMiitiition  of  tlio  mora  nScicnt  and 
diitahlo  copper  and  bronie  wirn  for  iron.  Tho  Dirocton  foil  anna 
disappointninnt  thtt  tltd  retult  of  the  year's  work  did  sot  enablo  tWu 
lo  rt^coiiiiiivml  a  diridnnd  on  tlii-^  ordinary  aharoa  ;  it  waa,  howarer, 
prflpoHnil  tn  odd  £600  to  the  s^inrrial  rMerra  fnnd,  ineraaaing  it  ts 
£I.V0O.  One  principal  canse  ol  the  small  amount  of  net  rvvoDaa  waa 
mentioned  in  the  report — rii.,  the  heavy  neceuary  expsoditan  on 
iTtiiik  lines.  The  total  expenditure  on  tranVa  np  In  the  and  of  1869  was 
in  round  figures  £26,000,  and  thla  large  outlay  waa  only  now  baginnlBg 
to  be  reniunorativo.  Itwaagntifying  to  uota  that  the  lue  of  the  traut 
■jatom  wsBinareiuiDffly  ^puUr  amongal  the  Compaa/a  snbaeribtm 
and  the  pahlie.  The  inneue  la  meatafpa  was  not  eoafliud  to 
exvliBii)^  KubkLTiliL-n  sud  ruuicn,  but  tho  outsMe  pnbllo  also  Iax](ely 
iineil  Ilia  i-nll  nfliuot,  tlie  uuinbor  of  ibcae  latter  calls  harins  iaoceusd 
frntn  273  In  Dfcenilwr,  1887,  to  1,772  in  Deonmber.  1BB9,  and  to 
1,960  in  Mansh,  1890.  The  total  numlwr  of  cbUm  ca  the  Compasy'a 
trunk  liiicti  lio^i  been  as  stated  below,  ibowing  a  monthly  tncnase  ot 
4^2  (coin  Scpt.:mbar,  13S7.  to  tUreh,  1890:  Total  oalla  en  trank^ 
t^aptomhnr,  1887.  6,682;  Soplembor,  18BS,  13.507;  Septetnbar,  188S, 
15.256:  D<^i?i-nibi<r.  1889,  17.068;  Mairh.  1B90.  19.2^  Tbo  calls 
1*41  Muroh  weift  at  the  rate  of  morn  than  231,000  a  yaar.  Each  call 
Wat  ai»w«rod,  m  Cliat  the  nnmboi  ol  oomntanl cations  had  been  at  tho 
nto  of  duubk'  ihcsu  Bgaiut.  or  over  462,000.  Tho  cost  of  trunk  Unca 
to  the  end  of  1886  »aa  £11.009  i  1887,  £16,674:  ie8a  £S9.BS5i 
1869,  £38,441;  and  tlie  earn inga  ol  trunks  per  aauiim— Deccabar, 
1B86,  at  the  rat<  of  .C133  :  S<:'pt#mUr,  1887,  £708  ;  December,  1867, 
£814  :  DuwiiiljL'r.  1888,  £1.5W  ;  December,  1889.  £2.302  ;  Alarch, 
1990.  £2,602.  The  iucri-aau  uf  inunlhly  eamiugs  Uul  been  aa 
followi :  tip[<ti>uili>tr,  1687,  to  Dcoaiiilior,  1868  (16  uwutlis),  £836s 
jici  month  £62  itinrcaoc ;  January,  1689,  to  Daceniber,  1889 
(12  monUu)  £7S6=pcr  month  £63  Inorcaw  ;  January,  1890,  to 
Marcih,  1690  (throe  montlis],  £300=  itr  moiilh,  £100  incrcaao  ;  tfann 
the  in-fTeaae  waa  pvoji^rtaair*.  I'croeataga  ol  gtou  Tweintu  on  coat : 
Pi'i-i'mber,  1886.  about  14  per  eent;  Dacomber,  1387,  hi  iiereent.; 
Dcti;iirritior.  1666,  6i  per  cent.;  Daoember,  188fl.  6  ]wr  cent  Tha 
large  inoiuase  in  calls  during  the  cnrront  year  gavo  conlideot  promise 
of  a  further  adranco  in  tlib  percentage.  As  yet  tho  tninka  hul  aot 
been  a  direct  eourca  of  profit,  although  the  prograain  iDonaae  la  Che 
monthly  eorningH,  and  the  el»ady  iiuprovocnnDl  in  the  p*i«nita«a  that 
the  groM  raoeipta  bore  to  the  cost,  nroval  that  thsy  war*  no  longar 
sltogeiber  unrciouoeratlvo  -  bnt  tns  indirect  valiio  of  tbe  tnult 
lyitain  In  extending  tbe  egcantDge  bnaineaa  of  tha  Ooinpaay  waa  vesy 
Kreat.  It  waa  not  niorely  in  active  bualnesa  towns  like  Cardiff  and 
Nuwpurt,  where  the  calls  amoiiiitod  to  BBT«ial  hundrcda  a  day.  tliat 
th«  value  of  tha  tniiiln  was  ehnwn  ;  but  in  qutet  reaideutial  placea  liko 
Hath,  and  in  btiaineae  places  like  01c-tiij.uBCi>r,  whora  the  value  of  the 
tvtc^hoiifi  tamany  of  theirubiicribcni  wai  ohbllr  the  power  of  eom- 
iiitii!i(?aiiii|{  wiih  Krtatiil,  Cuilill,  and  othi^r  pW<(u ;  thus  iu  many 
oiuii'a  itiii  trunk  not  only  limughL  in  iti  own  revunim,  but  led  t<i 
cxclianjtn  siilMcribf^  at  eaoh  end.  This  experience  made  them 
aniioDs  to  extend  trunks  still  furtlicr,  as  tha^  were  conHdent 
that  many  )>ta«'ca,  which  were  at  proesnt  <ituto  unproduetin, 
wrmUl  uliow  it  fair  aiiiount  of  biuinoia  if  eonnocted  with  one  or 
inoTO  of  thair  livuling  omtras.  Woroostor,  for  instaneo,  bad  boon  a 
diwijipointing  place  After  titiwi  unsnooiHrfiil  atlempti  to  ostabliiih  an 
exchspffe.  ihoy  liad  new  no  snbsoribsra  then,  but  were  ooufidoot  tbat 
it  would  belli  materially  when  conncct^id  with  Biriaiiigham  in  ono 
dinrctlun,  and  with  Qlouceater  and  Ilristel  in  tho  other.  Aa  many  aa 
60  liriufl  had  pmiubed  to  subscribe  when  tho  cotmocting  trunk  waa 
ms'li.-,  aud  aa  arrangeuieiitii  were  now  ooniplita  for  the  OoutectiOM 
with  HirminghAiii,  it  iui<;ht  be  hopt>d  thnt  in  K  ninnch  or  two  Woroea- 
ler  would  ylo!d  a  fair  [irulit.  Thuy  hail  lately  opeiioil  an  exchange  aC 
Wuxtou-aupur-JiUn!,  aud  liad  alriMidv  a  Mr  number  of  aubcoribera, 
hut  they  woald  not  liavn  abiAtiiDil  tiiL'iu  wtLlioul  cbo  prainiae  of  Im* 
iiicilidto  tnink  cnnncctinii  with  Itd.itul.  On  uompletiuu  uf  that  line, 
wliich  waa  now  in  d.  forward  aUto,  thoy  It^irkvd  lur  a  Wigv  incroaae  tn 
the  buainess  at  Weolou-»tip<r- Mar«.     It  wu  also  imporlaQt  to  com- 

K'  Ic  the  interval  botwoon  Nowton  Abbot  und  waaton,  briuiffing 
utjir,  Plymouth,  and  Torijiidy  into  diiui't  coiuitiuniutiuu  with 
th»m.  The  cfloot  of  this  would  ilimbtlms  lie  to  atill  further  inorsaso 
tho  Weston  buaiuoss.  and  thnt  o(  Btctor  and  other  plaoen;  and  ic 
would  gire  the  opportunity  of  opcniiigntchangMial  Bndgvator,  Taun- 
ton, and  poaiibly  at  Wcllingtoit,  llawLish,  aud  Teigouoiith,  with  a 
fair  proKt^i^l  of  busiui-n.  Sbrewjiliiiry  wiu  another  place  whvro  a  trvuk 
connection  was  mnoh  wantfd.  Salialniry  waaal  prasont qiute  isolated, 
but  by  tha  eonstrnction  of  a  trunk  line  from  Bath,  via  Bradfonl, 
TroKbrldm  Weatbiiry.  mid  Warniiikstor,  and  continued  bo  Wluchas- 
ter,  theae  placM  wmild  be  tmC  tutc  direct  cammiinicalion  with  Bounie- 
nioutb,  ftouiliampliin,  and  Portawoutb,  and  with  tliu  whole  of  the 
Bristol  end  South  Waleadiathcla,  ami  a  fairamountof  busiuess  would 
doubtlea*  resntt.  Without  thia  trauk  coDiiectiou  thqr  had  hithvria 
found  it  hopcli^Ba  to  establish  au  exchange  at  Sabibnry.  With  it  ekey 
iniulit  ex|wct  fair  Lusiiieiu  itiure,  and  probablv  at  Trowbridge  aud 
other  loans.  A  further  ex  teiuiun  of  the  trunk  UDQ  frota  Wiuoheslflr 
to  tha  Imiindary  of  this  Omnpany's  diatriui  near  Boadiitg.  when  met 
there  as  arrangLiI  fir  by  ibc  Naiional  Cuiiipauy,  would  place  tbe  whoU 
of  LliG  principal  towns  in  this  dirtriot,  sa  well  as  Uourocmoutli, 
Portunioiclli,  lud  Sotithampion,  in  Mramuuiotion  nith  London, 
the  elToRt  of  wbinh  conid  not  fail  to  be  mry  acnjidaiabl&  Anothar 
oaiiw  of  thn  Rmall  nat  balanco  wax  that  tJis  auditors  bad 
adopted  a  diOerant  plan  in  doslinK  irith  soma  itama  of  CIImd- 
dltnra,  cbarglOK  o  larger  prouortiifu  to  rvTonuo  ttian  baibia.  This 
waa  too  tecnmcal  a  matter  lor  explanation  tboroi  bnt  it  moat  ho 
cridcnt  to  every  man  of  bnainaaa  that,  in  an  uodortaldag  lika 
tbcifs,  with  aoine  parts  of  tha  ^tvm  tblly  dcvoloped,  otii^rs  jiarually 
so,  aud  others  again  only  in  an  incipient  atate.  and  it  was  anly  reaaou 
able  to  expeot  a  dUTaraneo  of  optuiou  as  to  wbat  iiortlou  of  tha  ex 
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pmditUM  fTM  Taitly  cha^neable  to  capital  imA  nlut  npplieii  t^ 
nvtliu».  AnotWr  CMit*  o(  the  RmsIlBeBS  n{  Ihn  hnlanco  was  thnt 
durinj;  tlie  joar  1889  Die  pnwreaa  of  theii  cxjhango  4111]  privalo  )iii» 
liirineM  wai  leu  ropM  than  Id  1B88.  Th«  iucrease  In  onllnary  roccipU 
in  188B  Tnu  £99  pnr  wook,  anil  i)ut  for  1639  £74  per  week,  umklug  a 
difTemncc  of  uhmit  £1,300  in  titn  jrAT.  It  iru  not  euy  to  ncaaunt 
for  thiSf  but  it  wm  csrtninly  not  to  hv  takon  an  a  iiif;n  tliat  tlie  tia»  oi 
Ihc  t«l«pli''iio  liB<l  ncafly  roaohvU  its  limit,  Tor  during iliniiTMiint  year 
til*  Bjlvtnre  nt  mickI  of  thair  lar^  contrea  hul  teen  vtty  rn|nd.  Far 
instantly  Brulcl  hail  inDiTUMicI  at  (he  riiCiwif  £11  a  WMik,  ^liiixt  £7 
>  v^ric  lut  yeAT,  anil  CirlilTut  t'h'' iiilr  i>r  £1B  n  u-«i^k,  ng.tiriKt  £13 
laatyur.  Dnrinc  th8iir»t  20  wcpkn  ot  thia  jrar.  *■  mmiiftruil  with 
tbe  Mine  period  lut  fcnr.  the  inonuvd  R«oiiits  Irani  all  their 
eichaoKea  Hid  privsta  linea  had  avcugad  £90  por  week,  and  dnrbg 
tlie  last  llv«  nv«kr  m  tnudi  an  £104  p^tT  wi>«k,  no  tliat,  williont  vou- 
tiiriiie  to  look  into  the  fntiire,  thi?;  coalrl  nute  m  n  fact  tlikt 
tb«  6s«litTi|^  and  pTln,tc  line  bngiuMa  ot  tho  first  Are 
monllia  of  tliu  cancnt  j«c  ibowcd  a  declilwl  ImproTement  an 
1BB9,  in  acUlitioti  to  lh»  excen  ot  iaooine  on  trunks  tlreaOy 
Tcfcncil  to,  On  tlit;  ivlink,  ■mlh  tlie  improrud  ttatu  uf  i;uii«rat 
bnsLncM,  antl  i^i  nilnption  of  tlis  telcplionu  in  all  [lartti  of  tbv 
VOtldi  aad  in  mtn;  to  a  ntoch  srentor  cxlont  (ui  in  America) — tlicrn 
WOT*  tUM.  l'>  V«  300,000  l«lopbanM  at  wiwk— he  eauld  not  ilmibt  thit 
Itsnasvonld  ^k-  grfatiyintcindeti  in  thin  ptiimtry.  TSicro  was  cur- 
taial;  no  Teo«oii  to  Im  ai»rniir»pucl,  for  tlid  tHlrplioim  Wiis  ijuw  a  unoe*- 
•ity  at  lliair  piiljlie  ot&irf*,  to  [kjHco  and  tiro  brinailtiii,  wholualo  and 
retail  mcrchaDtn,  so  that  as  fn'nb  toww  wcro  ooniMotecl  bj  trank  liooa 
tfjere  ni)\)I>l  daobtlcu  b«  a  gicat  «xtesnoi)  m  it*  dcT«1oi»nent.  Sut 
tbe  nvvfnlnnu  of  tho  t«l«pliona  waa  not  limilnd  to  thuo  efaaMa,  aa  wu 
|>roTwl  Ijy  thHr  own  #sfieri«ncn ;  thn*,  *t  Portimouth  tha^  hid  16 
ti«t«lB  connwU'cl,  at  Tofiinay  U,  and  at  Boiimpmmith.  innluilinff 
board tnjil'lioiiaN.  27  :  in  Dristol  and  Clifton  they  bail  two-  thn  Grand 
■nd  tbti  Ctifturi-down  Iloleli.  Wby  wa«  litis  t  A^ain,  at  Lloiirne- 
nonth  tlicy  Iiml  20  docton  on  ihe  pxcliango.  and  at  Plymouth  (the 
three  towiial  ikuro  wote  20 ;  in  Briatol  nil,  and  titrte  in  Clifton. 
PririLt«  resideiita  wer6  anotbir  Inrgo  data  that  had  very  pnrtiaily 
avaitud  themnvlveii  of  th«  t<>Iiiphonf.  In  proportion  to  nojiaUtion, 
Tun:]iiay  luok  tljB  Icud  with  35  ;  Bourueinoulh  liad  24.  and  1  lymoutb 
38.  At  :in(iit  i>f  tlidr  ailivr  axi.'liii» K^a  there  were  very  lew  piivalv 
rMid«nt  Milwcrilien.  Ti:™t  tij;uriw  ahowwl  tlial  thcto  wsru  Urvt 
elaMM  that  hod  aa  yet  UiUd  to  retdine  tbe  adranUKi'n  of  tbi>  t«U- 
phonc,  and  he  did  not  doubt  that,  il  mum  uf  Uii:ii'  \argv  r«tail  1>iiM' 
lianai  wctc  ooDncttod,  many  m ore  iirivatu  tu^iddnbt  would  bud  it  to 
tiioir  advaniAffn  to  mlkMribo.  Thi>i«  waa  (till  mnoh  ground  imworkcd. 
For  instanro,  Fnlmoiilh  and  Tnirn  were  now  ouking  for  an  exubangu, 
and  many  oihnr  towni  might  by  dogress  derim  not  to  bo  left  out  otn 
ayilviii  which  wa«  sproBdins  over  tho  ooimtry. 

BIr.  8.  F*da«a  leoonded  tha  ro»ohitioo. 

C«l«ii«l  S«tII«  lupportcd  tho  tuolntion.  For  ao  yonng  a  coni)tany, 
ht  r«lt  Itio  divjdi^iid  tboy  had  framed  was  satvHfaotoij,  Tho  bunonei 
•Mitied  to  be  growing  and  incroasing  in  a  way  thoy  oonld  suronly 
hai%  o>iK!et«d.  H«  did  not  am  nny  oharge  for  the  Direalors'  Tms  in 
tlia  balanoe-aheet  for  the  put  jaar.  They  ought  not  to  exneot  ihcni 
to  work  for  nuthiiic,  and  at  a  later  ttage  of  tho  meeting  tie  should 
move  thrvt  tlm  sum  of  £600  Iw  iiaid  to  tho  Diivctore  by  way  of  remu- 
Deration. 

Tba  SoorotaTjr  cxpUinvd  that  tbny  oould  not  insort  tliat  aum  in 
the  l«l an !-«'>■  licet  without  tbe  nnclion  of  that  mestinf;. 

The  rcprirt  was  then  wloplAil. 

The  CtiBlrmiui  thnn  ihovihI,  "Tliat  a  divtdtind  ol  6  per  cent  per 
annum  iii>on  the  imonnu  paid  np  on  prefRrciicL'  iihart:!i  to  the  31mi  of 
r«'enilitr  1689,  bo  drclanid,  and  that  llm  imiwiiU  aliiwly  paid  by 
the  Dii'utiuni  un  account  oi  sucli  dindcad,  bciDK  tho  whole  auiuant, 
be  opptijn»!  und  courirnuid." 

BSr.  R.  OttTjr  ieoondod  [bn  motion,  and  it  wan  eaTri»d. 

Mr.  B«wt  proponeil  tbe  n-alaotion  of  Mr.  TIkm.  PoIf,  oik^  i)f  the 
miiiitig  dinit'iort,  and  the  propoution  wu  «vcondcd  by  Mr.  W.  Wlitt«, 
and  ailoptPd. 

Mr.  T.  Vnla  ackuawludgtd  tho  oompUmcnt  the  meeting  had  paid 
hi  ID, 

Hr.  Stand  nicv^,  and  Hr.  WUt*  Bwitidwl,  tli«  re-ul«otion  of  Mr. 
Urnty  KeJdeii,  the  othti  direotor  who  retir&l. 

Tba  mottoti  wu  Eioawd,  and  Mr.  FvCUlBii.  ID  returning  tkanka,  laid 

that  Diny  did  not  tnid  thu  dirccturidilp  of  the  Company  partioulaily 

■tDOOCli.    Thiir«  wora  nniDMlew  cUmeiiltiea  to  bo  oncouuietnt.  and 

fnnlw  the  Direcrora  followod  than  closely  <Uy  by  day  Iboy  could  not 

be  ot  much  rnluc  to  the  OoiSMiiy. 

Thu  ChoJrmna  propoiod  tlto  n-olectiou  ol  th«  auditon,  Henn. 
HuJtDii  ;?'iiiL)i,  linggx,  and  Co.  They  hod  dealt  with  tbe  aeoonata 
aa  thay  beUeve<l  to  hi  tUa  bast  for  tho  Company,  and  tboy  bad  whs 
faDy  canmiited  evc<rythjs£ 

Mr.  fU  Corr  ii«i.'u]id(id  the  rr<olution,  which  tcm  adajitt^d,  and 
p.jeknaw1ivl)(i-'d  by  ttr.  Hudson  Smtlli.  Ilu  eonld  xymnnthiiic  with 
tlw  (lasiio  of  thv  aharuholdtm  to  p4v  •  dindond  upon  tno  ordinary 
capital,  bnt  bu  waa  guru  llit;  won;  doing  the  riKht  thing  lu  withhold- 
ing it  for  the  jtrescnt.  What  had  boon  done  with  the  aooounts  would 
riand  to  th<^  cuiinulidatiou  and  w«lfara  of  the  Camuaav,  and  in  the 
laction  thuy  boil  Uketi  ihov  w«rc  perfectly  at  one  witn  Meaan.  Wilton, 
loan,  and  Co,,  of  London,  woo  wore  ex|>erienced  In  tclepbone 
...    ata. 

Tlie  Clialrmaa  moved  thnt  thi>  nitn  ol  £SO0  be  added  to  tha  tM«rve 
fund,  uiakiii^  1  aiiiu  tcit*!  of  £1,700, 

Mr.  M.  Whttwtll  ««i.iondp!  tbe  r'aolncion,  and 

Mr.  K.  Cary,  in  Bupporting  it.  fnlt  that  it  gn-vn  eonlidcnco  to  &ny 
comnieri'iAl  c<oiiourii  wntoi  it  conld  show  a  good  reiori'D  fund,  ao  that 
tbey  nitglil  be  able  to  meet  any  conllngonoy  that  might  atin. 

'I  lir  moliiliou  \Tu  adopted. 

Tht  reiuiiuerution  of  the  auditon  for  the  year  1389  was  fixed  at  95 
guiiiew,  Ihia  propiaition  bsm^  aubniitted  by  tkv  CIiAirSMui,  ivitd 
Ktoodod  by  Hr.  RmML 


CftL  S«vU*  movixl,  and  Mr.  Wltlt»  eeccndvd.  "  That  the  rcmnnera- 
lion  of  tile  Dirtctorj  ho  tixvd  at  lhi«  imii  of  X500  for  the  jeat  1889," 

Thu  tiiotiuii  wai  uualiinii^UKly  agruod  to. 

The  Ctuvlmuui,  in  returning  thaiiki  for  the  vote,  did  not  hnaiuta 
(0  aaj-  that  tlit-y  bad  wnll  eameil  thrir  remunoraitan,  and  ha  oonld 
fnlly  bear  out  what  Mr.  Pcddnn  hail  !uid,  that  th«  bnsinwi  of  the 
Ooinpatiy  rajnircd  their  conttant  attention. 

Tho  mc-eting  WM  then  mado  an  tatntotdinary  one,  tho  Chitlrmftn 
explaining  Ihat  ll> en  bad  been  anamalgamatian  wtwften  tho  Niitioiiil, 
United,  and  Laneuhiro  and  Cheahin  Tvlenhono  Comjuuiim,  and  it 
mmh  it  neconnry  thnt  their  articles  ahanld  M  altsred  by  atriking  ont 
lh«  word  "Uniteil"  wherever  It  oGCUired,  and  ■nbitttntinR  therefor 
tho  word  "  Katioual  "  ;  and  by  strikiu^  out  the  figures  £30,000  in 
luh-clauee  (al  of  articlu  71,  and  sidiatituliug  lUBrufor  tho  ficnriut 
iB60,000.  (ft)  By  titrikiuz  ont  the  worda  from  "  Th«  United 
Telenhone  CaDi|vitiy,  Limited,  aliall  also  have  power,"  in 
article  66,  to  the  end  ol  ihe  «anie  article,  and  aolMtitutino 
Itn'ielor  the  word*  ■' 'Hio  Nuiioual  Tolcpbono  Coiinniiiy,  Liinilwl, 
lUiU  have  jMiwor  from  liiiin  to  lime  to  imuov*  botli  ai  cither  of  the 
dircitton  appoitiird  by  the  Unitol  Tnlophone  Company,  Limitrt.l,  or 
by  thom,  and  to  appnini:  otbrr  director*  or  aiinthnr  dinwlor  in  their 
■tend,  and  no  on  liom  time  to  time.  Tho  dirocton  ajipointci  by  tho 
United  Telephone  Company,  Limited,  or  by  thn  \aiional  Telophono 
Company,  Liinittul,  ahall,  rx  o^m,  be  memWa  of  all  Mirnmilttea  of 
thft  board."  (c)  Ky  inserting  the  woida  "  or  the  Nalionnl  Telephone 
Company,  Ltmitml,"  itn mediately  after  the  word*  '"  United  Telephone 
Company,  Limited,"  in  article  70  and  in  stib-claaM  (0  of  artloiD  71. 
[H)  liy  introrting  the  wonis  "  or  Ijy  tho  National  Telephone  Company, 
I.iiidted,"  imniodi-tliilj  aflor  the  wi>iil»  "Uiiitiiid  TiiV^phoue  Cumuany, 
Limite'l,''  wb^re  they  deoondly  oco'ir  in  arliole  7S.  (*)  By  >itrikinf[ 
oat  the  whole  o(  srlicle  JOG,  and  suhstituting  Ihernfnr  the  w-wJs  "  In 
oa«e  the  auditor  appointed  by  the  United  Ttlejibotie  Company, 
Linillcd,  or  any  amUioi  appulnlud  by  ihe  National  Teltphona  Coin- 
(wuy,  Liiiiiied,  should  di(-.  ruiiigu,  01  become  dbiju  all  Red,  the  National 
Telephone  Company,  Limited,  ahall  be  untitled  to  appoint  another  in 
his  place." 

Hr.  K.  Oary  seconded  tbe  alteration*,  and  they  were  agraad  to, 
thu  ooulirmaiury  uiaetiM  baiug  liaud  for  that  duy  four  waeki. 

Hr.  redden  pra|XMed  ■  voir  of  thaiiku  to  tlmir  eKwUont  CAunnan 
for  ibr  iLif'tui'iti  he  Kvra  to  thu  Cauipniiy'a  bnidne«. 

Tiiin  wa-t  iinaniniounty  paneiL 

'i'hc  ChAlxntm,  in  aolcaowloilging  the  rtaoliition,  aaid  he  did  take 
a  great  interest  in  tho  Company;  but  he  muat  not  omit  bg  say  that 
Mr.  LcwiA,  their  energetic  manager,  waa  tho  mainalay  of  thu  con- 
cnni,  mid  they  muRt  thank  him  for  his  oootinitod  orertionson  the 
Cciinpany'g  behalf. 

CONSOLIDATED   TELEPHONE   CONSTRUCTION    AND 
MAINTENANCE  COMPANY,  UNITED. 

The  nintli  antiuul  )i;i^iieri)  mecuug  of  ihis  Compauy  was  last  week 
at  'he  City  Turiiiuius  HciWl. 

Sir  Alnxaadar  Aruaaronc  preaidcd,  and  in  moving  the  adoption 
oi  the  report  and  aocounta,  said  that  the  latter  showed  a  net  prodt  of 
£12,714,  which,  with  the  amoutit  bniiiKhl  forwar-l  from  last  year,  loft 
a  balance  ol  £11,272  for  diajioaal,  after  making  provision  for  doubtful 
dobta.  Out  of  this  amoimt  Ihe  Uiroctor*  propuned  to  [lay  a  further 
dividfud  ot  7  jKir  cant,  por  annum  fur  tbe  lialf-year  on  the  ordinary 
slinrea,  and  of  b  [ter  cent,  por  nonum  nn  tho  preference  ihiroa, 
making,  with  tho  interim  dividend,  6  per  oent.  for  the  year 
on  both  dcfcriplions  of  iharcx.  Thoy  further  propoiod  to 
writ*  olf  £643  for  deitrcdotion  of  plant,  maobinory,  and 
turnilurn,  and  £2,000  from  the  Bdiaon  flower  Knit  ToUphone  Com- 
pany'v  secuiitiei.  ihunlvariDgabalanooof  £1.042  m  carry  lorward. 
LluriuR  the  ypat  a  further  and  final  naymeiitof  £485  hail  been  received 
on  Hocuunl  of  iiriitit  arlaing  froitt  tbe  lii^ntdation  of  thoRiviT  Plate 
huniiies,  whicli  ouiivlitdiid  all  uegotbtionn  in  that  qoartor,  Hu  wan 
una  Ida  to  ({ivoany  ddinitoiulonuation  a«  to  the  aotion  now  pending  iu 
H<dainn)  with  re*peet  to  the  patent  rights  in  which  tbe  Bdiwu  Gower- 
liiiU  Company  wa^  interested  beyond  simply  statJnf;  that  the  pra- 
limlnurj  jwiiiioua  hitlntrto  liml  bi!Hij  iu  favour  of  that  oompany,  with 
wbidi  Ihta  Oum|)iuiy  wai  iuliraittely  alUud.  It  was  notuuliltflly,  how 
etur,  that  a  iloiilnion  ivould  ba  arrived  at  liefure  tlie  Iuul;  viuiatiou 
The  Anglo- I'ortugucae  Telephone  Company  showed  an  iuuruaiw  uf  203 
•ubKiibeia  and  £1,156  in  rental,  uotwitliatandin^  the  diHureuood  that 
hod  iRoeutly  arisen  LetWLva  tha  tiorernments  of  this  country  and 
Portugal,  and  tho  liONtile  feeling  to  cvurytlitng  that  bore  aa  English 
name.  With  regnril  to  llin  iBtun  uf  10,000  prererence  ahares  he  ought 
to  mention  that  Ihi'J  liail  brcn  all  taken  up  n)|ridly. 

Hr.  Hoary  Orowiug  seconded  the  rcnolntion,  which  waa  carried 
unnuiijiously. 


I 


: 


NEW  COMPANIES  B£G1ST£BED. 


0«B«r^  Klnocrlo  Powor  Mid  Traction  Company,  Uatbod. — 

BwuiiUnid  bv  Aihui-it,  M'lrtia.  CiLip,  and  O).,  6.  Old  Juivry,  B.C., 
with  ■  copital  of  £2M,000  in  £10  .b*n.-=f.  Oljwl  ;  i-t  atrry  on  the 
fauatneaa  «f  nianafaeturara  and  contractors  for  the  supply  of  el«clrioal 
iKJwei  of  all  kinda.    The  Krst  aubioribera  are : 

Shares. 

J.  Fenton,  33,  Aldertliot-roail,  tCllbum 1 

O.  S.  Bvoritt,  24,  Haitham-rooil.  Holluway I 

W.  0.  Uackendc,  St  Oorgc'*  Club.  W. 1 

lI.  Macpbtraou,  Oowan  Loo.  Willesden , 1 

T.  ftrofulUy,  2,  BMt-villaK,  Tottenham _.... 1 

R.  R.  Watt  21.  Kilniain-roa't,  l^ulhani 1 

J.  Payne,  2,  Walaot-wiuare,  S.K.      1 

Xhnn  iliijl  aot  bo  lew  than  three  nor  more  thasMeTOB  Oinetani 
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QuBlincAtloD,  50  iliuM.     RemnnwatlOD,  £890  eaoh,  with  u  id' 

diliouil  £250  for  the  Chainukii. 

Dttotrlo  «Bd  Graer&l  tBToatinflBt  Compaay,  UmlMd.— Ri?^- 

tBitsi  ly  iieinlmwii,  2,  tinirolk-Uuf.  K.U-.  "'Itli  a  i:a]jiLil  of  £200.000 
in  £6  shsiiM.  Objt-ft  :  to  |irmaolc  niid  fatiliut';  Uiu  ilL'YBloiimL'iit  uf 
nmWtAkitif^  tnr  vlRnt.ric  liElitinK,  clirttiii  traclbn  ftnJ  oT.licr  tmlcii' 
bisi  puqxuca  oasnccUd  with  cloctiidty.    The  fint  lubactibon  axu  i 

Thd  Ilnlu  <tf  Hkriboroneh,  5,  CArltoa  Houac-tomcA 1 

J.  K.  Bruthwsita,  27,  AuitinMus 20 

K.  0«v<ke>,  112,  nalPHloroiatb],  S.B 7 

O.  HeirlDg.  6,  PMk-ereaoect,  W 68 

B.  H,  Van  Troniii.  4,  Hvile  pHlt-tortiice  1 

A.  H.  Iknahaw,  2,  SuiTnlk-Unu.  K.C 1 

I«>rtl  ClououTTv,  LjQu*,  HitElvIiaUli,  Irolsnd  .,... 1 

J.  a  Bull,  WilcftU,  SutblMQ 1 

Tlion  uliall  not  b«  l«w  tluu  tbrea  nor  mora  llitii  nin*  tDirecliHs. 
Thr  firot  »ra  tbe  Dako  of  Uulbaroughi  Lanl  Cli^noiirry,  J,  tt.  Br«it)i' 
mitA  K.  Ouek*,  Q.  H«rTing,  kad  B.  H.  Vu  Tromp.  (Jatli  li<Mtt<>tt  : 
'BDO uum.  K«munendoa  :  £700  wli«u  tbe  dlvldenil  dojia  uul  excititl 
to  par  oral.,  uid  10  par  mat.  of  aJI  prolluiu  •xocMoCNuub  iliviilaad, 
wiUi  the  provlto  tliAt  LIid  baUl  remuusratlou  doen  not  exouwl  £6,0CXI ; 
■11  noli  tamt  to  bo  diTUihto. 


CITY    NOTES. 


WMt  Co«at  off  AaftHcft  ToleKrftph  Compajijr.— Tlis  rroeiiita  or 
tlUB  Cwunanj  for  Hny  wcro  £6,075. 

IMrMct  Bpuilch  Campway.— The  trai&o  Nocipta  or  LUb  Canipuij 

for  May  wera  £2,20^,  ujjuniit  £2,&10. 

batom  Bxt«ii«lo>i.  Anstralftala,  »ad  Cbltut  C«iBpMiy.~Tha 

tCctiiiiU  ut  iblt  Corupaiiy  Tji  Mjy  nvv:  £41,2i50,  hliiiviu^  uii  iiiaraaav 
of  £166. 

■■■tem  T«l«cra>pli  CompAiiy.— TIib  tralliu  inonipU  of  tbu 
CotDptDf  for  Iblny  wBru  £^373,  u  ogniiut  1^2,704  for  tho  mtat 
period  of  188&,  or  *n  inctciwc  nf  £669. 

CoouMrelAl  Cabla  Compoay.^Tlie  transffrr  books  of  this  CoiO' 
|mtiy  will  1>o  oloMil  froDi  thii  20[li  inst.  natil  July  2  for  Iho  [nymotit 
of  tlio  ii.iiial  ijuatt<rly  dlvidunil  ot  Ij  pot  cent,  uu  July  1. 

Wa»t  Indl*  Mtd  Pmuuda  Tetcgntpb  Comptutj.— Tba  Mtimatcd 
re««ipU  tor  tho  hAlf-aiiOiith  cnd^  AUy  31  arn  £3,1&4,  jtsAiiiAt 
£3,053.    Tho  l^obfiiary  rwifU,  wtiinfttfJ  at  £6.619,  roaliRc!  £6,765. 

WesMm  ftsd  BrazUlaa  Tclair&Bb  Comp*ny,  LliBlt«d.— Tho  ru- 
C(ii[ibi  for  the  wwk  eiidt'i  Hay  30.  ih'.t  •Mw^lUijiiUe  liflh  of  tliopiMu 
nuiipLt  pay^ablc  lo  tho  London  ^latino- liruilianTvlugraph  Cotopau;, 
limited,  wor«  £3,26S. 

BrkzUliui   Sobnuurta*  TaUetapIi   CompAJoy. — The  Directon  of 

tills  tJuuijiaiijr  liuvc  ileeUtvi)  aiv  iiiU'iiui  JivllIuui)  oI  3a.  per  ahara,  tai 
(rc«,  hciiis  the  rale  of  6  |)cr  uuiit.  jier  aciiiuEii,  fur  the  qnwter  wjiJbiI 
Uarcli  31,  pajablq  uu  th«  24tli  irisl.  The  rrMipttt  ol  tliia  Cotupaoy 
for  the  w«)k  *tid«J  May  50  nmountM  to  £4,171, 

Compaslaa  off  tlw  M«iitb. — Tho  foUowiiiK  oleotrical  cotopAiiiu 
ven  rejiliterMl  durini;  tho  paat  moQlh  : 
Bia1iO[is -Stortfoixi  £l»ctrio  Lightanil  Stoam  laundry  Oain> 

paoT,  Limitol,  £1  aUsroa  £10,000 

Electno  WeldioB  Company,  Liniitod.  itlO  ■haraa 460,000 

EUctrio  ClcaaUL  Compaay,  Limttod,  £6  aLuH 2,000 

ElMlria  ud  0«aeral  Invnttinoat  Compaaf,  LiRiit»'l,  £5 

alum    200,000 

Oaneral  Rltotiio  Power  Mid  Tnotton  Cotapanv,  Limitad, 

filOahaiw   360.000 


P&OVISIOHAL  PATENTS,  1890. 


May  27, 


ei97. 


Improv«iB«sla  ta  makBa  or  kppKratna  for  t&«  Duuio- 
ra.otarQ  or  wtai-coMoa  tAblola  or  oylinderm  tor  u»e  in 
Kmphoplioaos,  pfionosnipiia.  OAd  Uio  tllto.  Jamcn  YaU 
JuhiiBuu,  47,  Liu-cuLu'i-iuii-ilald*,  Laadou,  (The  Kdiaon 
Ujiited  PkoDOt^raj'h  Cumpany,  United  SUt««.}  (UompIaU 
■jieoiGiuiiot].) 

fl859t  Tlw  oxtTMstton  of  gold  from  tta  oroa.  oonsUtlns  of  ft  form 
of  ooppor  plftta  ftm»lg»mfttod  vrltli  moroory,  tho  ftotloa. 
at  wUoli  in  r«taJa1ng  tb«  gold  ttpon  It  la  nldcd  by  ttM 
paaalnf  of  ft  eorrsnt  or  oloetrlolty,  Wnlt«r  Aifroil  Alloa 
Dowiiuii,  231.  VaushaU  Hiidge.iDini,  Lnmiiii. 

8241.  iBoproTCiBieBta  In  elootrla  Ump  bftagerv.  Clarrticu  LtwHn 
Jtaom,  fl6,  Soutljamptou-buildiLgs,  Loitdou.  (Corajiloti) 
aiMcifii^tiou.) 

B2A2.  ImproTMDMitB  la  tud  rolatlag  to  vUetrla  weldlns  or 
metftl  wonting  nppftrfttiu.  William  Robert  Lakv,  16, 
JJ.]Utti«]iii)tuii. building's,  LoLidciU.  (.IlemiaTiii  I.rnip,  Unitcul 
.HLatt'n.)     (Cotiiplotr  iij-ifriiicatiou.) 

B2B3l  ImproTVBiBDta  In  ayatama  of  olnniltn  for  alseUio  aemn* 
pboroft.  Jwub  K^ll^|rer,  t^rederick  .Stitzd,  Cbarlea  Wrini^iU], 
Mcuea  3i^hwailx,  A'loTiili  RouUiu^r,  and  John  Henry  EkoI- 
hoff,  18,  BuokioKhaiu-atroat,  Slraud,  Loudou.  (Coia^Utu 
•ptcifioatioa. ) 

6S61.  InpreTamontft  la  tli«  tnaaoflwtm'o  of  pint—  far  alMtrlo 
»ocamalfttor«.      Kcfii"*''^   Haidaii,    18,    Uiti:kii))jliau-dtrei;t 


MATse. 

SZ72.  Improv«mwita  In  tbs  oonatmoUoB  of  oleotrfo*!  Mx*  mt 

bnrslar  alftnaa,     Samiiol  Benjamin  Wilkiiu,  1,  Parliftracnt- 

eijnaro,  J'liinhiirgh. 
S286.  An  Impiavoment  In  eleotrloftl  ontoatft    Jotepti  Torr  Tod- 

TBun,  yui-i:ii'.ttt»Pt  Ohfiiiihiiri,  LnndciTi, 
8291.  Imprcvomenu  In  rooordtag  4raamoni«t«rft.   Etuerj  NIxod 

and  Wallace  Millicttatnp,  63,  Oliaoocry-lane,  Loadon. 

Mat  29. 

&306.  Improvomants  ralfttlnK  to  «loctrifl  r«layft.    Henry  Uftnia 

Lake,   45,    Siimlia[[i[itoirbuililiiij[''i    London,     (Eidvara 
gerold  Law,  Auaria.) 

Mat  SO. 

Q362.  XmproTomanta  In  slootno  looomoUrM.     &!iranl  DonRier, ' 

52.  Cliii>iLM:ry'lam:,  IfODdiiii.     (CuiiipluUi  njieoiGcfttioii,) 
S37e.  CoanvdUng  tba  talspbon*    wllb    t&a    pboaofrapb    and 

t«l«KTapli.        WlUiaiii    Tho)ii|uuu,    Gotiijnlala    Honso,    Tho 

Ar-ouur,  Tiiulliorjio,  MidJlu-ibrunj^h. 
Ud2.  ImprOTomonU  In  tabea  or  condnlta  tor  aloatnci  eabtaa. 

William  fliilHiis  Tha[ii|j.tun,  6,  Iior^t-ittft^t,  LlTerjiool.    (Jeirob 

Ftiroa  ot  Cio.,  Frauco.)     (Coiiililul'j  apoeifitatiou,) 
Q39S.  ImproTomoBta  iBawitoboaforoleotnoftlftlroDlta.    Bcmanl 

Muivyii    Uiakci,  Juhii    Muirliall  Gorham,   and  Poreirtt   John 

I'fiugl«,  66,  Victuria-eLiucl,  Loudoa. 
M-iv  31. 
Bt^?,  Inpro*«ni*ata    la  olMtna  are  UChtbts.     Alfred   Appa, 

433,  S'Taiid,  LoD(!nti, 
8442.  iBtproTomenta  in  prlaaorv  b«tt«rloa  aod  la  apparataai 

eouneotod  thorovitb.     Sir  ChariM  Stewart  Porbaa,    Bart., 

2],  Vlilibiiiy  (luVtrnelit,   LoiLdoti. 

8460.  Improromoata   la    or  «oaa«ot«d  wltb   Toltolo   batUvy 

•Iftmanta.     Thi?  Mtamu  and  Ciaiti<ial  ElMtrl^  taiiip  Conipany, 

LliiittM,  and  Dotmood  Gerald  FitzG«rftld,  47,  Lmoola'ft-inii' , 

KeldL 
8471.  An    ImprovMaoat  la    ftlMtrtoftUy   drivvn   lacwBotlvaa 

Everard  HrjniL>  Mct^'at),  28,  Southamptou  hiiilding«,  London. 
8474,  Itflpr«v«nt«>iM  ta  «l«etiioftl  awltehAa.     Charlo*  Aiabroeo 

Mf^Kvoy,  24,  Sootharapton-huililingt,  Ijondon. 
8477.    Improvotnenta    la    oleouio  awltolieft  »t  ftpparatoa  tier  I 

mftklug  and  broftklng  olootrto   etronllaL     Septimoi    faliz  [ 

B««vor,  '133,  Strand,  London. 


SPECU'ICATIONS  PUBLISHED 
1881. 


4057. 


CantlaBoaa  «laecrlo  ourrant*  la  ratlway  carrlacM.  Ao, 
Newtou  (SooiL^U  UniTsraetled'Electriait^Toaiinati}.    (Saoond 
edlUon-l    8d. 
5261.  Scoondftry  Iifttt«noa,    Newtou  (Talokmu).    (Third  vdUiOD.) 


2318.  Mooadary  bftttartM. 
5741.  Saooadary  tMtcorln. 


7303. 

7894. 

7395. 

9253. 

106%. 

10696. 

1L070. 

11179. 

11191. 
15096. 
80660, 


(Third  editioii.)    6d, 


6i. 


1682. 

SeiUoD. 

1883. 

fluUon.    (Seoaml  editloD.)    6)L 
1889. 
Elootrle  ftlftrm  attaabmont,     Julian. 
DlBtrlbatlng  elootrlolty.     Atkineoit. 
Dynamoa,  A«.     AtkiiiMou.     8d. 
Klaotrto  BlgniU  laiapa.     Bawton  and  BawMH.     8d. 
Xleotrlo  battorloe.     Lake  (Iliuaey  and  auothur).     Oil. 
Klaotrla  baitorioB.     I^aka  (Htiaaey  and  auothsr).     8d. 
Saoondary  bftttariaa,     Johiiaoa  (Hiker).     Qi. 
Uaetrlo     matar.      Siemens     Brotlien   and    Co.,    Limltad) 
(Siomeni  and  Halike).     Sd. 
ILlaetrto  lampa.     B4Mis.rn.     tfi. 

Lampholdor  luid  Bwttob.     ICattny  and  Lowdon.     8i)i 
Xloctrlo  BlgaalUns.     Winnklcr,     6di 
1890. 
350.  Zlaotrto  baltarloa.    Epstoiu.    8d. 
5087.  Blccuto  oabioa.    Lake  (Bwnst).    8J. 
53't4.  Elaatrle  oarraata.    Llk*(Ou<ver).     8d. 
6423.  Klactrto  catrents.    WemtrSm.    GO. 


COMPANIES'  STOCK  AND  SHARE  LIST. 
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IndU  kul>b«r,  GutU  Pei^ft  k  TeLigrapb  Oo, 

Iloivw'tailanm      

M«tro|M)1it&ii  Sleatrio  Supjilf  

London  Eleotrio  .'inpply    

Swan  Uuit«d    

Cnimplou  &  Co.,  Pttt  

Nstiuual  Tvliivboue     „ 

£leoCrio  Conatni'Otiau,,, 
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NOTES. 


\ 


Ba«ap.— The  electric  lighting  order  for  the  Ooiporation 
of  Bficup  baa  been  ismiod. 

St  X>oala.^A  hundred  milee  of  elMlric  street  railway 
will  shortly  bo  at  worlt  in  St.  Louis  klone. 

WMJtham.— The  Board  of  Trade  bive  issued  a  pro- 
Tuional  order  bo  the  Wrexb&m  and  District  Electrio  Supply 
Corajtuny. 

Cox»eahasaiL — ^The  authoritiea  in  Copenhagon  are  In- 
tending to  erect  a  central  electric  atation,  commenciug  with 
power  for  10,000  lampe. 

Bleotrlo  Traction  In  Pari«.—Kxp*riment«  on  electric 
traction  by  acciinmlatora  aiu  to  be  carried  out  shortly  by 
the  Compagnio  des  Omnihtu  de  Paris. 

WokJng.— The  Woking  Electric  Light  Compiwny  are 
making  arrangements  for  supplyof  ourront  shortly  ata  price 
of  8d.  per  unit,  or  258.  per  8-c.p.  lamp  a  year. 

BoalntM,— Messra.  Ewen  and  Oo,  37,  Walbroolc,  have 
recently  been  appointed  the  London  ageiita  of  Measra. 
Charlosworth,  Hall,  and  Co.,  electrioil  ongineera,  of  Oldbim. 

Parts  of  Dynamos. — The  Castom  House  officials  at 
Turin,  it  is  itated,  class  the  lead  plates  of  aceuinulatora  as 
"  l»rto  of  dyaamoa,"  and  charge  a  tax  of  six  francs  per  100 
ktlogrammei. 

HaddarBfleld.— The  electric  lighting  order  for  the 
Corporation  of  HuddarsfieW  has  been  iasuod  empowering 
and  requiring  the  Corporution  to  lay  mains  in  the  principal 
■treote  wilhlo  two  years. 

Oldham.— The  Board  of  Trade  electric  lighting  order 
to  empower  the  Corporation  of  Oldham  to  lay  mains  for 
(he  supply  of  electricity  by  meter  to  consumers  within  the 
horough,  woe  issued  last  week. 

HopkinBon  Pat«BtB.— Wo  understand  that  a  gtrooji 
combination  of  the  leading  elaclrical  firms  is  formed  to 
oppose  the  emendation  sought  to  be  obtained  for  the  Hop- 
kinson  transformer  patents  of  1884. 

■leotrlQoi  Exeeatlon.— The  Supreme  Oonrt  of  New 
Tork  has  refiiaed  to  intorfore  with  the  action  of  the  courte 
in  regard  to  death  by  electricity.  Kemmler  is  therefore 
expected  to  suffer  the  death  penalty  late  in  the  sumnter. 

Bamet. — The  Barnet  Local  Board  have  written  to  Mr. 
^jjoel,  asking  whether  be  intend*  to  comply  with  the  re- 
quirements of  the   Board  of  Trade.     The  notice  expiree 
at   the  end  of    August,  just  a  year  before  the  Boud's 
contnct 

BridUngt>on. — At  the  last  meeting  of  the  Bridlington 
Local  ttoai-d,  the  Building  and  Lighting  Comnuttee  re- 
ported liat  they  were  making  arrangementa  for  lighting 
the  Prince's-ponule  with  electricity,  to  commence  from  the 
14th  July. 

Uauchest«r   and   Uiddleton    TramwayB.— The 

promowrs  of  the  tramway  which  is  to  connect  Manchester 
with  Middleton  have  definitely  decided  upon  the  tramway 
being  worked  by  electricity.  The  Bill  is  now  before 
Parliament. 

Bleatrio  RaUrMtd— Jay  Gould  and  Cyrus  Field,  it 
is  slated,  are  endeavouring  to  organise  a  Khemo  for  con- 
necting the  towns  on  Long  Island  with  Brooklyo,  by  ex- 
tending the  electric  railroad  which  oonneoU  East  New  York 
iod  JUQ»i«*  towu, 


Canterbary. — At  the  Canterbury  Town  Council,  notice 
was  given  that  at  the  next  meeting  an  application  for  a 
license  in  connection  with  the  electric  light  would  be  moved, 
and  the  offer  of  the  Brush  Electric  Engineering  Company 
would  be  considered. 

Chamber  of  Commero*. — A  meeting  of  the  Kiectnoal 
Trades  Committee  will  be  held  on  Monday  at  2.30  pJB. 
The  questions  for  consideration  are  the  action  of  the  Boud 
of  Trade  with  reference  to  overhead  wires,  and  statistics  aa 
to  the  volums  of  electrical  trade  in  the  United  Kingdom. 

Electric  SoldcrinB. — Prof.  Rlihu  Thomson  has  re- 
cently patented  an  inveution  which  applies  the  priaciplet 
of  electric  welding  to  soldering  and  cementing.  By  this 
process  the  parts  are  put  togethur  and  properly  shielded, 
the  electric  current  is  applied,  and  the  parts  fused  together 
under  pressure. 

Stockton. — The  Corporation  of  Stockton  aredotormiood 
to  be  well  in  the  van  of  electrical  progress  and  to  have 
their  own  central  supply  station.  On  the  recommendation 
of  the  Finance  Committee,  it  was  decided  to  make  application 
to  the  Local  Qovernment  Board  for  sanotioo  to  borrow 
X35,000  for  the  erection  of  central  electric  lighting  worka. 

Shefflold. — In  October  last  the  Sheffield  Town  Council 
passed  a  resolution  instructing  their  Parliamentary  Com- 
mittee to  consider  and  repoit  upon  the  destrahiltty  or 
otherwise  of  applying,  artder  the  Electric  Lighting  Acts, 
for  power  to  mppiy  electricity  within  the  borough.  At 
the  last  mooting  of  the  oommittoe  it  was  resolved  to  recom- 
mend the  Council  to  proceed  in  the  matter. 

Shall  Qas  Works  Supply  EloatrlMtyt — This  ques- 
tion will  probably  bo  treated  in  a  paper  by  Mr.  A.  F.  Gray 
before  the  meeting  of  Gas  En^nocrs  to  be  held  at  Ityde 
next  week.  The  conclusloa  of  the  author  is  in  favour  ol 
gas  engineers  taking  up  the  supply  of  electricity.  We  have 
more  than  once  discussed  this  question  and  pointed  out 
that  gas  companies  have  great  facilities  for  supplying  elec- 
tricity. 

North  HetropoUtaa  Tnuaways.— The  Unopposed 
Bill  Committee  of  the  House  of  l^ords  have  passed  the 
North  Metro|K>litan  Tramways  Company's  Bill,  which  gives 
power  to  that  company  to  work  their  system  by  electrical 
power.  Tho  Bill  aleo  sanctions  the  raising  of  £100,000 
additional  oapital,  with  power  to  borrow  any  sum  not 
exceeding  i^26,000.  This  Bill  has  now  received  thesaoctioii 
of  both  Uousae. 

Scotland. — The  Electric  Lighting  Acts  AmeDdment 
(Scotland)  Bill  vna  read  a  second  time  in  tho  House  of 
Commons  on  June  5th.  Sir  O.  Trevelyan  mentioned  in 
the  House  that,  upon  the  footing  that  this  Bill  would  be 
proceeded  with  eo  as  to  enable  the  Board  of  Trade  to  pro- 
cood  with  tho  etoctric  lighting  provisional  order  of  tho  Cor- 
poration of  Glasgow,  that  Corporation  had  withdrawn  that 
portion  of  their  Bill  now  before  Parliament  relating  to 
electricity. 

Folkestone. — Some  difficulty  baa  arisen  with  regard  to 
the  time  of  breaking  up  streets  in  Folkestone,  Meters. 
Crompton  saying  that  they  could  not  guarantee  the  light 
should  be  ready  by  1st  January,  unless  they  could  have 
authority  to  break  up  tlie  streets  on  the  1st  August.  This 
tt  was  thought,  net  unnaturally,  would  be  suicidal  for  a 
■eaaide  town,  and  it  was  agreed  to  arrange  with  Messrs. 
Crompton  as  to  the  time  of  starting,  but  under  no  conditions 
ytcyo  the  sUuete  to  be  orenod  before  Ist  Octobei'. 


Westtagbonae  and  Pallmfta.— It  is  understood, 
gays  Ui«  t'itetrUai  World,  that  Mr.  Owrge  Pullman,  the 
car-builder,  and  Mr.  George  'Westinghoofle,  jun.,  arc  about 
to  form  a  companj  to  cotiHtnict  electric  atroet  niilwaya  on 
A  large  scale.  TTie  main  office  will  he  in  Pittkburg  or 
Cbi«a^.  It  ia  said  tbat  Mr.  Weetingbouso  is  now  in 
ChicB^o  tettliog  tho  details  of  tbe  combination.  A  site 
will  bo  taken  near  the  works  of  the  Pullman  Coirpony  for 
the  m&Dufactare  of  motors.  Man^  New  York  capitalists 
are  said  to  be  int«rest«d. 

Train  Ughtlttg  In  India.— The  proposal  to  ligbt  tbe 
mail  train  between  Calcutta  and  Umballa  with  tbe  electric 
li({ht,wbicb  was  dropped  some  timeago,ba3  again,  says  the 
Indian  Enffinttr,  beon  under  the  conni duration  of  tbe  rail- 
way authorities,  and  ita  adt^tion  now  ia  merely  a  matter 
of  bioM.  The  chief  point  reinainiiigtobefletttedis  whether 
bbe  light  ahall  be  supplied  from  fctont^e  batteriea  in  the 
carriages  or  by  a  dynamo  worked  from  the  engine.  Experi- 
ments will  probably  be  made  in  tbe  firat  instance  on  tbe 
old  East  Indian  loop  line. 

King's  C«Ueg6  Evening  ClasBes.— A  large  com- 
pany aawmbled  on  Friday  evening  at  King's  College,  oti 
tbe  occasion  of  the  annual  distribution  of  prizes  to  students 
at  the  evening  classes  of  the  college.  Mr,  W,  H,  Proec*. 
P.R.S.,  an  old  student  of  tho  college,  distributed  the  prieos. 
Among  the  fat  of  prizes,  Mr.  A.  P.  CumminRs  was  awarded 
the  priae  (or  electricity  and  magnetism.  The  principal  of 
the  cirilege,  Dr.  Wace,  rcmarkod  that  800  atudenta  attended 
'  the  lectures.  After  the  distribution  Mr.  Preace  delivered 
an  interesting  address  on  "  raahioa." 

Montevideo  .-~An  interesting  slate  of  things  wa»  men- 
tioned it  the  meeting  of  the  Montevideo  Gas  Comjiany  nt 
Canuonatreet  Hotel.  The  chairman,  Mr,  A,  K.  Mackin- 
non,  in  the  eourte  of  bis  remarka,  stated  that  the  town  bad 
recently  increased  very  much,  and  tbe  greatly  improved 
well-being  of  the  people  bad  also  benefited  the  company. 
Order  and  economy  bad  set  in  in  the  administration  of  the 
country's  rceourcee  ;  and  in  illustration  of  this  be  said  that 
the  municipality  was  paying  tbe  ccmijuny  the  full  unouiit 
tbey  owed  tfaem  monthly,  although  this  was  a  reduced  sum 
owing  to  the  number  of  publie  lamps  Uken  up  by  the  electric 
light 

Bnrton-on'Trent.— At  tho  Burton  Town  Council, 
Alderman  Lowe,  in  moving  the  adoption  of  tho  Gaa  Com- 
mittee't  report,  said  the  Board  of  Trade  had  granted  tho 
provisional  order  asked  by  the  Corporation  for  supplying 
the  town  with  tbe  electric  light,  and  tbe  gia  managur  was 
about  to  iasue  a  circular  asking  tbe  inhabitanls  whether 
tbey  desired  to  use  the  illumiaant,  ao  that  the  committee 
might  be  guided  in  tbe  provision  they  would  have  to  make. 
A  charge  of  6d.  per  unit  was  proposed  to  be  made  at  first, 
but  if  they  fouud  they  could  make  a  reduction  u  they  pro- 
eaaded  a  recommendation  to  tbat  effect  would  be  forth- 
ooming, 

Choltottham. — The  draft  provisional  order,  aa  altered 
by  tho  Board  of  Trade,  has  been  accepted  by  the  Chetten- 
bam  Town  Council.  This  order  bad  been  pre]Mred  on  the 
lines  of  tbe  Swansea  order,  under  which  three  areaa  are 
proscribed,  tbe  first  an  area  within  which  electrical  energy 
mast  be  provided  within  two  years;  tbe  second,  tbat 
within  which  tbe  Corporation  ware  oompuleorily  obliged  to 
supply  it  on  certain  conditions ;  and  tbe  third  an  outer 
area  of  voluntary  supply.  Tbe  Local  Govunimoiit  Botu-d 
accejited  only  one  area,  within  which  tbe  Corporation  would 
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be  protected  by  adeqoate  safeguards,  and  bbiaarea  was 
defined  and  agreed  to. 

Overhead    Wires. — In    the    TlottHe  of  Commons  oi 
Monday,  Mr.  Dixon- Hartland  asked  tho  Attorney  Ceneral 
whether  the  new  electric  light  companies  in  London  wore 
legally   empowered    to  disfigure  the  streeta  and  greatly 
increaee  tbe  risks  of  fires  by  putting  their  wires  overb 
instead  of  underground.     The  Attorney-Oeneral :  Undei 
th3  Electric  Lighting  Acta  of  18S2  and   1888  powen 
reserved  to  the  County  Council  and  to  tbe  Board  of  Trade 
regulating  and  controlling  tbe  cases  in  which  overhead  wiiM 
may  he  use<l,  and,  in  my  opinion,  these  powers  are  sutTicient. 
The  information  before  me  does  not  tend  to  show  tbot^J 
overhead  wirea  increase  the  risk  of  fires.  ^^M 

Bleotrio  TraeUon    la    Liverpool.~The  Liverpool 

Tramway  Com]>any  having  obtained   permission  from  the 
Health  Committee  ol  the  Corporation,  made  a  first  experi 
moot  on  Tuesday  with  an  electric  storage  car  to  aacertai 
with  what  Bucceea  electricity  aa  a  motive  )>ower  could 
utilised  in  that  city.     An  accumulator  car  left  the  Waltoi 
depot  at  four  in  the  early  morning,  and  made  the  round 
trip  to  the  pierhead.     With  a  full  complement  of  paasengen 
the  car  was  tried  on  the  Water-street  gradient,  and  gradiwts 
and  curves  wore  traversed  with  speed,  comfort,  and  safety. 
The  experiment  was  made  under  tho  guidance  of  the  Elec- 
tric Traction  Comjiiuiy'a  engineer,  Mr.  Thomas  Prasor. 

The  British  Association. — The  first  gcncnl  meeting 
will  bo  held  uu  Wednesday,  September  3,  at  8  p.m.,  when 
Prof.  W.  H.  Flower  will  resign  the  chair  and  Sir  Frederick 
Abel,  presidentelect,  will  assume  the  presidency  and  deliver 
an  addieiu.  On  Thursday  evening,  September  4,  at  H  p.m., 
there  will  be  .■»  .wir/i; ;  on  Friday  evening,  September  5,  at 
fi.SO  p.m.,  a  discourse  on  "  Mimicry,"  by  Mr.  E.  B.  Poultoo, 
M.A.,  F.K.S.,  P.0.3. ;  on  Monday  evening,  September  8, 
at  8.30  p.m ,  a  diflooiirse  on  "Quartz  Fihree  and  their 
Application*,"  by  Prof.  C.  Vernon  Boys,  F.R.S.  ;  on  Tues- 
day evening,  September  9,  at  d  pm.,  a  anr/e;  and  on 
Wednesday,  September  LO,  the  concluding  general  meeting 
will  be  held  at  2.30  p.m. 

Frenoh  Inventor  of  tho  Telephono. — In  the  spooeh 
with  which  M.  Jules  Kucbc,  tho  Miniitur  of  Cotnmerce, 
opened  the  loternatioual  Telegraph  Congreaa,  he  claimed 
for  «  Frenchman,  M.  Bouraeul,  tbe  honour  of  inventing  ibo 
telephone.  M.  Boureeul  was  put  on  tbo  retired  list  in  Ifii^T 
by  M.  Granot,  then  Minister  of  Posta  and  Telegraphs.  He 
was  at  that  time  departmental  director.  Twenty  years  before 
the  American  inventors  he  is  said  to  buve  laid  down  tbe 
rules  for  working  tbe  telephone.  He  was  received  on 
Wednesday  by  M,  Julea  Roche,  and  baa  been  ontniEted 
by  him  with  the  mission  of  ascertaining  what  improve- 
ments can  he  introduceil  in  telephones.  M.  Bouraeut  is 
a  Chevalier  of  the  Legion  of  Honour, 

Edison  Lamp  Patents.— Tbo  lawsnit  brought  by 
the  (German  Jiklison  Company  against  Meesra.  Naglo,  oj 
Berlin,  was  decided  in  tbe  favour  of  Messrs.  Naglo  upon 
the  decisive  report  of  Prof.  Kohlniusch.  In  his  re)M»-t, 
Prof.  Kohlrauach  stated  tbat  it  was  impossible  to  make  an 
incAndcseetit  lamp  according  to  the  Edison  patent*  of  1879, 
and  that  it  was  not  until  after  the  publication  of  Swan's 
patents  tbat  a  practical  incandescent  lamp  could  bo  manu- 
factured. Moreover,  the  report  says  tbat  constructions 
similar  to  those  of  Edison  existed  before  the  granting  of 
the  1879  patents,  and  tbat  a  filament  of  carbon  thinner  or 
thicker  could  not  form  the  basis  of  a  true  patent.  It  is 
thought  on  the  CoDtinent  that  the  judgment  of  such  a 


world-nide  authority  u  Prof.  Koblrausch  will  make  tbe 
French  EdiBon  Company  refl«ct,  before  coatinuing  suiu 
which  it  is  understood  are  bogUD  or  contemplated  in 
France. 

Electric  Welding  at  Newcastl*. — SomQ  highly  inte- 
resting atid  *iiccflseful  exporimotita  wore  in»do  on  Tuendiy 
with  the  Thomson  welding  mwhinea,  at  the  works  of 
Messrs.  Clarke,  Chapman,  and  Co,,  of  Gateshead,  Wfore  a 
number  of  local  gentlemen,  some  of  whom  are  taking  a 
financial  interest  in  the  now  company.  Stay-holts,  IJin. 
diameter,  were  welded  in  43  socondii,  iu  against  5^ 
minutes  by  tbe  ordinary  process,  tried  immediately  after- 
wards on  similai  bolts.  The  freedom  from  dirt  in 
the  weld  wa»  also  commented  upon  as  a  great  point 
in  favour  of  the  new  system.  Only  two  firms  in  England 
have  aa  yet  obtained  these  machines,  the  other  being  the 
London  and  Korth- Western  Railway  Company,  who  have 
thom  at  work  at  Crowe.  In  Moaars.  Clarke,  Chapman's 
works  the  niEuihines  are  in  charge  of  an  ordinary  workman, 
until  lately  totally  unacquainted  with  tbe  process,  and  the 
firm  express  themselves  bif^hly  aatiefied  with  the  reeiUt 

Polechko  DiBO  Dynamo, — The  following  details  are 
given  of  Ibu  Pulocbku  dynamo,  a  new  dynamo  of  the 
Thomson  and  Ferranti  type,  recently  introduced  by  M, 
Polechko  and  described  before  a  Russian  congress  of 
fphyeieists.  The  armature  is  a  thin  plate  of  motol,  very 
thin,  some  3ft  in  diameter,  divided  radially  into  360  sec- 
tions,  revolving  between  fmir  field-magnets.  The  periphery 
is  fitted  with  a  steel  band  put  on  hot,  which  serveji  as  col- 
lei'tor,  the  brushes  being  placed  one  at  the  periphery  and 
tbe  other  at  tbe  axle.  The  magnetic  intensity  in  tbe  air 
space  was  6,500  C.G.S.  units.  The  dynamo,  weighing  22J 
Dwt,  gave  2,000  amperes  and  25  volts  at  1,600  revolutions. 
This  was  an  experimental  dynamo.  It  ia  intended  to  in- 
troduce commercial  machines  on  this  principle.  Electrical 
engineers  will  no  doubt  be  interested  in  the  practical  type 
of  such  machines  ;  a  specimen  at  work  would  be  an  exhibit 
such  as  the  electrical  exhibitions  ought  to  attempt  to 
secure. 

BsiatoL — A  long  discussion  upon  the  question  of  the 
establishment  of  a  central  electric  station  took  place  at  the 
Bristol  Town  Council  oit  Tuesday.  The  Mayor  stated  thst 
upon  the  recommendatton  of  Mr.  W.  H.  Praeca,  F.R.S., 
the  committee  who  had  been  considering  tbe  ciuostion  pro- 
pose^l  to  invite  Lendurs  for  oxtierimuiit',Llly  lighting  the 
central  part  of  the  city.  The  committee's  recommendation 
met  with  much  opjxiaition,  it  being  argued  that  the  day  for 
experimenting  with  the  light  wis  passed.  It  had  been 
established  in  many  towns  in  the  West  of  England,  and 
they  should  go  in  for  a  larger  schome  than  the  comnuttee 
proposed.  The  Council  were  of  opinion  th;it  the  Corpora- 
'tion  should  undertake  the  supply  thomaelvas,  and  not 
allow  any  company  to  step  in  and  establish  a  monopoly 
such  us  Ihuy  sufTurud  from  in  regiLtd  to  their  gaa  and  water 
supplius,  Ui>an  the  q^uestion  being  voted  upon,  an  amend- 
ment was  adopted  by  a  krgo  majority  that  the  Kloctrical 
Committee  should  bring  up  a  large  scheme  of  supplying 
the  city  with  electricity,  and  at  the  same  time  keeping  tbe 
supply  in  their  own  hands. 

Central  London  Railway.— The  Bill  for  the  Central 
Lomiun  Railwiiy  w:ia  disLU&sed  on  PYlday  last  before  the 
House  of  Commons,  the  objections  of  the  local  tradesmen 
being  insisted  upon,  but  not  sustained.  Mr.  J.  Rowlands 
euid  tbe  tlouse  ought  to  expre^t  an  opinion  that  in  futnre 
when  a  committee  had  to  consider  a  Bill  of  this  desvrLplion 


it  would  be  expected  to  make  some  terms  for  the  eom- 
miinlty.  In  this  case  the  company  proposed  to  go  to  n 
fH'eat  a  depth  that  they  did  not  require  to  take  any 
premises  on  the  surface,  and  thus  they  avoided  the  ordinary 
difficulties  of  compulsory  aoquintion.  But  the  community 
had  Bfime  interests  tn  these  railways,  whiohwero  the  railways 
of  the  future,  and  it  ought  to  be  understood  that  in  the 
form  of  a  royalty  or  in  some  othw  way  the  rigbte  of  tfaa 
community  should  be  preserved,  and  should  not  be  alto- 
gether  parted  with  to  private  companies,  a  remark  which 
was  applauded.  The  Bill  was  put  down  fur  the  third 
reading.  In  coiinectictt  with  this  question,  the  Queen, 
who  is  a  large  owner  of  property  in  Oxford-street,  has  in 
that  capacity  boon  pleased  to  sign  her  approval  of  the 
Central  London  Railway  ncheme. 

Wtdoh  Shall  We  Believe  7— The  Chairman  of  the 
Eastern  Extension  Company  ia  reported  to  have  said  at  the 
last  meeting  of  shareholders  that  the  out-of-pocket  cost  of 
telegraphing  per  word  to  .Australia  was  4a,  lOd.,  and  yet, 
according  to  his  own  letter  to  the  Ttmft,  dated  June  5,  a 
is.  rate  has  been  provisionally  arranged.  On  April  33, 
then,  it  was  impoedble  to  telegraph  at  lees  than  la.  lOd., 
but  on  June  5  it  was  poeaihie,  and  was  promised.  To 
ordinary  individuals  such  rapid  progress  is  amazing.  How 
is  the  loss  to  be  made  good  1  Is  the  Eaetorn  Extension  to 
be  amalgamated  with  the  Eastern  1  Are  the  directors  going 
to  give  lip  the  loaves  and  fishes  1  Has  some  new  method 
of  increasing  rapidity  of  signalling  l>een  deviled — or  what  t 
Why  does  not  the  Hubsidi»etl  organ  illumine  the  dark  abyea 
of  irreconcilability  of  language  f  Will  thoru  bo  a  profit  on 
the  4s.,  or  is  it  certain  there  is  to  be  a  Ioh  of  lOd.  per  word  1 
If  it  costs  4s.  lOd.  per  word,  increase  of  tbe  number  of 
words  will  only  make  matters  worse.  Were  the  negotia- 
tions for  reduction  going  on  at  the  time  of  the  meeting! 
Waa  the  same  man  who  made  the  statement  responsible  for 
the  negotiations  1  Of  course,  we  shall  be  told,  if  told  any- 
thing, that  it  was  a  mistake  in  figures,  or  a  calculation  baaed 
upon  no  increase  of  words. 

Helgtat  of  Are  Lamps,— Horr  T.  Uppenborn,  the 
well-known  German  electrician,  editor  of  the  EUktroUch- 
nisthc  Bfitschri/I,  writes  to  us  with  reference  to  the  calcula- 
tion of  M.  Kopcke  given  in  our  issue  of  the  30th  ult.,  with 
reference  to  the  best  height  of  a  luminous  point.  The 
same  calculation,  says  Uerr  Uppenhorn,  was  made  by  him 
in  1880  and  published  in  tbe  Zeiixhri/i  jur  aof/ewandie 
EkktriciltMehre  (later  tbe  CttUralUait  /Ur  Eldtrat^hnik), 
vol  ii.,  p.  384.  Though  this  formula  cannot  bo  applied 
in  all  coses  in  actual  practice,  aa  the  intensity  of  light  in 
arc  lamps  is  so  very  diETerent  at  ilifTerent  angles,  yet  he 
believes  the  formula  to  be  of  special  use,  because  by  help  of 
this  formula  ib  can  be  proved  that  arc  lamps  in  most  cases 
are  hung  too  low,  if  the  beat  lighting  of  the  gtouQd  be  con- 
sidered. According  to  this  formula,  an  angle  of  35deg. 
with  the  horizontal  is  the  limiting  angle  for  greatest 
distance ;  but  the  maximum  power  of  the  arc  kmp  is  to 
be  found  generally  in  arc  lamiw  at  uu  angle  of  45deg.  with 
tbu  horixonteJ.  Ii  w«  intend  to  obtain  the  maximum  light- 
ing effect  we  mast  make  the  height  of  suspension  equal  to 
tbe  radius,  so  that  the  angle  becomes  4Meg.  Ia  a  very 
great  number  of  cases  it  is  not  possible  to  do  this,  and  it 
often  occurs  that  tbe  groaUsst  height  wo  con  givfl  for  tbe 
suspension  point  is  A  -  0'7r. 

Xlectrioal  Control  of  Dieiaat  Signals. — It  fre- 
quently h.tppens  that  tbe  electrical  control  of  a  distant 
signal  from  tbe  station  or  the  box  is  interrupted  through 
the  electric  wire  coming  in  contact  with  another  linevOf] 


iritb  earth  ;  and  although  the  distAiit  sigDftl  »how8  "  line 
elou-,"  tbD  alarm  bell  in  the  Bignal-box  begins  ringing  as 
though  the  diataat  rignal  stood  at  "danger."  To  obviatti 
this,  Herr  F.  G&ttingor,  chief  iiispoctor  oC  the  Austrian 
'fitata  Raitways,  has  introduced  an  apparatiin  conniRting  of 
■1)  indoctioT)  ooil,  the  hammer  of  which  tnakea  contact  with 
a  froeljr  swinging  pendahim,  and  is  no  constructed  that  one 
stroke  per  second  is  given.  Thi<  AppnratUii  in  connected 
with  the  diitant  signal,  and  is  closed  and  protected  against 
any  outside  influence.  The  electnc  alarm  bell  in  the  signiil- 
box  is  arranged  so  that  it  con  receive  ibs  electric  impiilae 
solely  through  the  closing  of  the  circuit  by  the  appaniLus 
at  the  distant  signal,  and  therefore  cfin  only  give  strokes  at 
intervals  of  one  second.  If  the  circuit  is  closed  through 
any  outside  influence,  the  alarm  does  not  lound,  and  the 
hammer  lies  quiotly  against  the  beU  as  before.  These 
:ea  at  iutervole  of  one  second  u-e  much  leas  trying,  it 

aaid,  both  to  offieiaU  and  passengers  than  the  continuous 
Tinging  of  the  ordinary  electric  bell ;   absolute  safety  and 
.hility  in  the  working  of  the  rigoals  is  secured  ;  and  all 
'iioedleas  con»nniption  of    the   elements   of    the  electric 
batteries  is  avoided. 

Oeneral  Electric  Traction. — Ijord  IJiiry  in  a  letter 
to  the  I\i\artciai  NcKs,  answering  a.  critic  of  the  new  electric 
traction  company,  combats  the  stutemont  that  the  company 
cannot  succeed  because  it  adopts  the  accumulator  »ystcm— 
all  succeeseB,  it  being  suggeetod,  in  America  have  been  won 
by  the  overhead  system,  and  the  accumulator  sjrstem  boLS 
uniformly  failed.  "This."  s^iys  Lord  Bury,  "  ia  not  our 
experience ;  our  accumulator  system  has  proved  auccosAful, 
and  we  have  adopted  it,  first,  bocanec  we  have  eucceoded 
in  making  it  work,  whether  others  have  failed  or  not ;  and, 
geoondly,  becauae  the  tramway  authorities  prefer  the  ac- 
cumulator system,  and  the  local  authorities,  speaking 
generally,  will  not  permit  the  u&o  of  overhead  or  under- 
ground wires.  Kut  if  the  %iews  of  the  writer  of  the  articlu 
should  prevail,  and  the  local  authorities  Ebould  prefer  at 
any  future  time  to  use  the  overhead  system — which,  as  the 
writer  pointe  out,  has  been  succeaeful  in  America  —  my 
company  ia  prepared,  at  any  moment,  to  supply  installation 
on  tbe  overhead  system,  becanae  wa  control  the  patents  for 
tbe  Spr^ue  system,  the  success  of  which  tbe  writer  of  the 
article  so  ably  describes.  We  do  not,  as  I  said,  agree  with 
htm  in  anticipating  non-succesa  for  the  accumulator  system. 
But  if  tramway  aad  other  authorities  prefer  the  overhead, 
wa  are  ready,  and  we  cannot  help  thanking  the  author  of 
Um  Article,  who  has  very  ably  vaunted  our  wares  without, 
I  fancy,  bearing  tbe  General  Electric  Traction  Company 
any  good-will." 

Celamn  PrlntiaK  Telegraph. — We  described  some 
months  ago  what  carmot  but  prove  a  distinct  advance, 
almost  a  revolution  in  diatributiro  telegraphy,  the  column 
priiitiog  telegraph  of  Messrs.  Moore  and  VV'right,  in  which 
the  telegraphic  news  is  printed  much  a»  a  type-written 
letter  instead  of  strip.  Ingenious,  quite  aa  simple  as  other 
telegraphic  machinery,  and  thoroughly  worked  out  in 
details,  these  machines  have  been  practically  at  work  for 
some  time  at  the  Houses  of  Parliament  and  elsewhere.  A 
company  has  now  been  formed  to  work  this  invention, 
with  a  capita)  of  £100,000,  in  £1  shares,  of  which  half  are 
oflcred  to  iho  public.  Sir  William  Thomson  has  rejtorted 
very  favoiu^lly  upon  the  now  machines,  saying  that  they 
will  bo  found  very  eiceodingly  valuable  in  many  important 
de|>aniDente  of  actual  telegraphic  practice.  The  machines 
are  already  in  use  in  newspaper  offices  and  clubs,  and  are 
likely  to  widely  extend,  as  tJie  practical  advantage  is  felt 


and  acknowledged  at  once.  The  directors  estimate  that, 
assuming  that  oiJy  500  machines  are  rented,  a  return  of 
not  less  than  16  per  cent,  on  the  capital  invested  may  be 
expected.  The  Centmi  News  has  agreed  to  use  these 
machines  exclusively  for  seven  yeara,  and  in  rotura  will 
furnish  tbe  company  with  a  full  supply  of  iiewa,  thereby 
relieving  the  Column  Printing  Company  from  the  heavy 
coat  for  an  independent  collection  of  news.  Tbe  company 
acquires  Messrs.  Moore  and  Wright's  patents  for  £30,000, 
of  which  £30,000  is  in  cash. 

SMing'B  Believing.—"  Visitors  to  the  metropolis 
mu8t  have  been  atruck  with  the  number  of  private  iuBtalla- 
tions  of  the  electric  light,  more  capeciaUy  between  Ludgato- 
circus  and  Charing  Cross.  Nearly  ii\ety  newspaper  office 
has  its  oloctric  plant,  and  wo  hear  that  the  light  has  given 
satisfaction  to  tiiat  army  of  workmen  who  labour  during 
the  nigbt  and  small  hours  of  the  morning  to  supply  the 
public  with  news.  Tbe  most  recent  addition  is  in  the  new 
offices  of  the  Fifid  and  Qtu^^i  newspapers,  which  are  situ- 
ated in  Bream's-buildings,  Chancery-lane.  An  engine, 
indicating  120  h.p.,has  been  erected,  and  the  electric  plant 
is  being  fitted  up  by  the  Fyfe-Main  Electric  Lighting  and 
Construction  Campany.  Arc  and  incandescent  lamps  are 
to  be  used  in  the  machino-room,  and  incandescent  lunpe  in 
the  offices  and  comiwBitors'  room.  It  is  worth  noting  that 
this  firm  hns  fitted  up  more  newspaper  offices  with  their 
ayatem  than  any  other  firm  in  existtiuce.  Amongst  others 
it  has  supplied  the  Teitgrapli,  Sta-rulard,  Daily  News,  Pa^^ 
and  Daiiy  Graphic.  With  reference  to  the  last-rwmed 
establishment,  it  may  be  statod  that  the  proprietors  found 
they  could  not  accomplish  the  work  of  producing  a  daily 
illiiRtratcd  newspaper  without  the  use  of  electricity.  By 
iui  aid  a  pen  and  ink  sketch  can  be  photographed  in  throe 
minutes,  and  in  five  minutes  the  plate  is  ready  for  etching. 
Who  would  have  said  ten  years  ago  that  the  ctectrie  light 
should  become  a  necessity  for  the  production  of  a  daily 
itlustriLted  newsimpor  !  "  The  above  is  extracted  complete 
from  the  Gus  World.  "Anecessity"— yes,  this  is  the  correct 
phrase,  and  not  only  for  ncwsp-ipers.  We  may  reiterate 
the  question,  "  Who,  indeed  T " 

The   Connty  Coonoil  and    Overhead   Wires. — 

Tbe  Bill  of  the  London  County  Council,  which  a&ks  the 
sanction  of  Parliiunent  for  further  powers  in  regard  to  sub- 
ways now  belonging  to  thorn,  tbe  making  of  new  or  addi- 
tional Bubwayf!  in  streets,  and  for  controlling,  regulating, 
and  prohibiting  the  use  of  overhead  wires  in  London,  waa 
on  Wednesday  before  a  select  committee  of  the  House  of 
Commons,  under  the  presidency  of  Sir  Joseph  Bailey. 
Tbe  Chairmaa  said  as  several  clauses  had  been  struck  out  of 
the  original  Bill,  it  would  be  a  matter  of  convenience  U 
counsel  would  use  the  new  BUI  only.  Mr.  Pember,  Q.C., 
pointed  out  that  pnrt  of  the  Bill  had  been  abandoned,  and 
now  related  to  overhead  wirea  alone.  Ho  tbou  proceeded 
to  address  the  committee  in  favour  of  the  scheme.  He  then 
called  Mr.  Boachcroft,  a  solicitor,  and  member  of  the  County 
Council,  who  said  he  had  taken  great  interest  in  tbe  question 
of  overhead  wires.  A  year  ortwoago  a  Bill  was  promoted 
by  the  United  Telephone  Company,  now  the  National  Tele- 
phone Company,  one  of  those  opposing  this  scheme,  which 
was  to  give  power  to  the  company  to  carry  overhead  wires 
under  proper  supervision,  but  that  Bill  was  dropped.  Ho 
was  of  opinion  that  there  should  be  some  authority  in  con- 
trol over  the  wires  ;  many  of  the  wires  in  the  motropolis 
were  much  too  long  without  any  support.  In  ease  of  a  fire 
in  a  building  with  a  (xile  and  a  number  of  wires  attached 
utwia  the  roof  the  danger  to  the  public  would  be  very  greats 


u  it  would  in  tlia  event  of  a  great  snowstorin.  He  would 
t&ko  tbo  wireo  iindergrouiid  whenever  jiossibJc,  but  there 
were  casus  whore  oveihoail  wirea  miust  ho  taken.  Ho 
thought  the  Uoiinty  Coancil  the  beat  body  to  have  the 
suiwrvision  of  the  wires, 

Frankfort  Exhibition.— The  arrangements  for  next 
year's  electrical  Qxhtbitioti  at  FrankfoPt-oii-Main  are  being 
pushed  forwanl  with  considorwblo  energy.  We  huva  re- 
ceived a  plan  of  the  town  of  FVanktort.  showing  the  site 
of  the  exhibition  within  oasy  distance  of  the  banks  of  the 
Main,  and  also  the  plan  of  site  of  the  oihibitiDn.  Arrango- 
nients  are  now  being  made  [or  a  series  of  technical  con- 
groMes  to  l)e  held  during  the  time  of  theoxbihjtion.  The 
Hrst  is  a  genemi  congress  of  the  electrical  engineers  of 
Frankfort;  for  the  second  the  Municiixil  Council  of  Frank- 
fort invit«  all  the  German  manicipal  councils  foi  a  coii- 
greaH  to  be  held  at  Frnnkfort,  dealing  with  the  inspection 
and  tearing  of  different  systonis  of  electric  lighting  traction 
and  transmiaaion  of  power.  The  third  will  he  an  invitation 
to  the  congress  of  gas  and  water  engineers,  now  buJng 
held  at  Munich,  to  hold  their  next  moeting  at  Frankfort. 
The  fourth  will  be  a  congress  of  German  scientific  men. 
One  of  the  largest  exhibitorq  will  be  the  firm  of  Schuokort 
and  Co.,  of  Nuremberg,  now  one  of  the  mtst  prominent  of 
Qerman  oleclrical  firniB.  Among  the  exhibits  promised  by 
this  company  are  numcroua  and  difTeront  dyniimo?  for 
special  imrpoBOB,  one  of  which  will  be  a  dynamo  of 
500  b.p.;  electric  lighting  for  theatres  with  a  new  regu- 
lating system  for  stage  lighting;  electric  lamps  for  lighu 
house  work ;  diilerent  inatallations  for  ship  litthting ; 
electric  railways  connected  with  ordinai7  street  distribut- 
ing mains;  transmission  of  power  a  distance  of  12  miles; 
running  of  workshops  by  electric  mutors;  demonstration 
of  dilTereiiC  systems  of  electric  distribution  ;  and,  lastly,  the 
lighting  of  a  grotto  with  some  specially  novel  beautiful 
and  riiirprising  effects. 

Eleotrio  Ugbting  of  "Sew  Scotland  Tord. — The 

new  central  ullicus  of  the  MutropulttaEi  Police  on  the  em- 
bankment are  being  fitted  throughout  with  the  electric 
light.  Altogether  some  1,360  incandescent  lamps  will  be 
employed  to  light  the  3O0  room*  and  nmltitudinoua  corri- 
dors and  passages.  In  order  to  obviate  any  risk  of  a.  total 
extinction  of  the  llglit  from  any  causo,  the  wiring,  which 
will  require  altogether  abuut  15  miicd  of  conductor,  is 
arranged  with  alternate  Umps  on  different  circuits  supplied 
by  separate  engines  and  dynamos.  A  special  feature  will 
be  the  arrangement  of  the  lights  in  the  various  offices,  tn 
each  of  which  all  the  connections  will  be  made  with  twin 
flexible  conductoni,  which  vrill  start  from  a  distributing  box 
over  the  door  and  run  separately  to  the  pendant  Limps 
aorocB  the  ceilings  on  the  surface  of  the  planter,  the  twin 
cables  being  held  in  place  by  small  iuaulating  eyes.  This 
arrangement  hiis  l>een  s|>ocially  designed  to  suit  the  con- 
sbiiction  of  the  building,  in  which  all  the  floors  are  of  the 
parquet  description  Uiid  on  solid  concrete,  and  the  exigencies 
of  tho  jKilice  rcquiTcments,  which  noccssitite  from  time  to 
time  alterations  in  the  |iositionH  of  the  lights.  It  was  at 
one  time  proposefl  to  obtain  current  from  one  of  the  public 
supply  companies,  but  having  regard  to  the  large  aiac  of 
the  installation  and  the  importance  of  the  lighting  being 
entirely  independent  of  labour  dUput«a  or  such  other 
troubles  as  might  affect  an  outside  source  of  supply,  it  has 
now  been  determined  to  put  down  a  special  generating  plant 
with  which  un  the  cotiBidorable  wyilo  required  it  will  be 
possible  to  manufacture  tho  ulocuic  ouorgy  at  a  price  con- 


siderably below  the  Tjd.  per  unit  demanded  by  the  supply 
companies.  The  >renerating  plant  will  consist  of  three 
Lancashire  boilers  and  four  sets  of  enginoa  and  dynamos, 
having  a  combined  power  of  some  IGO  electrical  h.p.,  and 
will  be  placed  in  a  special  underground  engino-hou^e  exca- 
vated outride  the  main  building  sous  to  avoid  the  possibility 
of  the  noise  or  heat  cauauig  any  nuisance  in  the  latter. 
There  will  also  bo  a  battery  of  accumutntont  capable  of 
maintaining  200  lights  for  nine  hours  when  the  engines 
are  at  rest  The  installation,  which  will  be  one  of  tb« 
largest  and  most  complete  of  tho  kind  in  London,  is  being 
carried  out  to  tho  specification  of  Mr.  A.  A  Campbell 
Swinton,  AM.I.C.E.,  who  has  been  appointed  by  the  Homo 
Office  to  superintend  the  whole  undertaking. 

R«nard'8  Portable  El«otrio  Lamp. — Many  attempts 
have  been  made,  says  L'htduAne  MutUrne,  a.:cording  to  the 
abstract  in  the  Profc'^injs  of  the  Inetitiition  of  Civil  Engi- 
neers, to  obtain  a  primary  battery  which  could  be  used  to 
supply  current  to  an  electi'ic  Inrnj),  but  thora  are  many 
objections  to  most  of  the  forms.  The  necessity  tor 
constant  attention  to  the  liquid  used,  tho  feeble  E.M.F. 
produced  by  a  single  cell,  the  want  of  constancy  in  the 
power  dovoloper),  and  tho  objectionable  nature  of  tho  gases 
given  off,  are  in  most  cases  great  disadvnntagos.  The 
author  states  that  the  Ronard  battery  overcomes  those 
difficulties ;  that  tho  E.M.F.  produced  is  very  high,  and 
there  are  no  acid  vapours  produced,  as  with  the  two-fluid 
Itunsen  neli,  which  prohibits  the  ubo  of  the  latter  in  the 
house.  It  jMSBesses  all  the  advantiges  of  the  bichro* 
mate  celt,  with  tho  difTcroncc  that  it  is  jwrfectly  regular 
in  action,  dovolupca  live  times  tho  power,  and  that,  with  a 
given  weight,  the  li<iuid  employed  gives  off  50  per  cent. 
more  energy  than  that  used  in  the  bichromate  cell.  I'hero 
is  no  deposit  of  crystals,  bo  that  it  is  easily  cleaned  oven 
after  long  disuse.  The  electric  lamp  is  arranged  upon  a 
vase-ahaped  stand,  which  contains  the  cells  ;  all  the  connec- 
tions arc  made  permanently  upon  an  ebonite  plate,  the 
surface  of  which  doc«  not  require  cleaning.  Tho  glass  cells 
are  sealed  by  means  of  sockete  into  a  copper  ()late,  which 
forms  the  cover  of  the  tcsbcI  containing  tho  cclb.  There 
is  a  hnle  in  this  cover  by  which  the  liquid  ia  introduced, 
and  when  at  its  nonnal  height  it  does  not  reach  the  zinca, 
which  thu4  do  not  waste  away.  When  the  battery  is  to  ba 
used,  the  hole  in  the  cover  is  stopped  up,  and  air  is  blown 
into  the  vessel  by  an  indiarubbcr  ball.  The  liquid  then 
rises  in  all  the  cells  at  the  same  time,  and  it  is  only  neces' 
sary  te  close  the  circuit  in  order  to  obtain  a  current ;  the 
current  can  bo  regulated  by  allowing  air  to  escape,  or  forc- 
ing more  into  the  vessel,  and  by  allowing  all  the  air  to 
escape  the  current  is  atopiKxL  When  tho  liquid  is  used  up, 
it  is  drawn  from  the  vessel  by  a  syringe.  The  whole  is  as 
gim|kle  as  ati  ordinary  domestic  lamp,  and,  if  the  contmning 
vessel  be  occasionally  washed  with  clean  water,  it  will 
remain  in  good  order.  Those  which  aro  now  matle  are 
provided  with  seven  colls  and  a  glow  lamp,  aupported  on  a 
stalk  rising  from  the  vessel.     The  inaiu  particulars  are  : 

Total  weight,  including  liquid 35':jlb. 

Height  ol  battery  without  Uoip  loin. 

with  33in. 

Diameter  of  vessel , Hjin, 

E.M.F.  of  battery 10  to  11  vfrHfc_ 

Strength  of  current 4  amperes. 

Watts  produced 10  to  4d. 

Candie']>ower  of  lamp    25. 

Duration  of  light  normal  5  hours. 

,,  „     maximum 8      „ 

Price  of  materials  for  one  charge 3l.  Id, 

„     light  per  candle-power  por  hoar...     O'Sd. 
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UGNBTIC  DATA  OF  THE  SPRAGOE  STREET  CAR 

MOTOR.* 

BT  H.   P.   PARSIIAI^ 

Figurw  giving  the  ratioa  of  the  lines  of  force  througli 
various  part«  of  tba  magnetic  circuit  to  the  lines  of  force 
through  the  armature  have  occisioiinlly  b«fln  fuIlypiiWiahoti, 
the  riio^t  noticeiiMo  being  tho^c  given  tn  a  papor  by  Uop- 
kiiiHOn  tjome  yexn  iigo.  These  r^lioa  vary  in  tnc  aamo  type 
of  dynaino  or  motor  with  any  chanf^  of  proportion  ;  or,  to 
piit  it  in  another  iray,  in  order  tbut  tfacac  ratto»  m.iy  ronuin 
constant  in  the  same  type,  the  ratios  of  the  magnotiaitig 


HtOe  detkiled  informiLtioii  exists  on  this  subject  that  1  have 
decided  to  give  the  result  of  my  work  up  to  date  on  thia 
particular  motor.  The  conditions  under  which  this  work 
Du  boon  carried  on  have  not  at  all  bimco  been  the  most 
(avountblo  for  accuracy,  but  in  the  main  the  results  hare 
been  satisfactory. 

Fi;^H.  1  and  I K  ahow  the  vnrinitR  peciiliaritiea  o(  the  mag- 
netic circuit,  and  ^vo  the  dimciiitioits  of  the  HTenl  puta. 
The  moat  noticeable  jinints  are  : 

The  bell  moiithtnf;  of  the  [nta-pieces  shown  in  the  sec- 
tion ABA.  This  boll  moulhiiig  greatly  lessens  the  spark- 
ing,  as  does  also  the  culling  »way  of  the  tips  of  the  iiola- 
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foKe  in  the  one  i)art  of  the  magnetic  circuit  to  the  mag- 
netising force  in  the  other  parts  must  also  remain  constant. 
In  mattinji;  calculations  on  various  motors  made  by  the 
SpraKiie  ComiMny  I  have  found  it  receesary  to  confirm  the 
assumed  values  of  those  nitios  by  moumirenients.  It  is  the 
object  of  this  paper  to  jovo  tlic  nwulta  of  the  measurementfl 
ido  on  the  slrcut  car  motor,  together  with  suilictoiit  do- 
riptiun  to  make  the  values  found  of  some  use  to  those 
enraLRot)  in  similar  work.  If  I  bad  had  any  iatentioo  of 
pumisbing  theee  nisulta  I  should  have  endeavoured  to  make 
thwn  ill  aome  ways  more  complete  than  they  now  are;  but  so 

*  A  paptf  fiMt)  bobn  the  Amdricnn    InsUtuta  ol  Kloctrioal  Kngl- 
aecn,  iImUib,  Ums.,  Hay21.it.  1880. 


pieces,  ss  shown  in  A  B.  With  those  modifications  the 
brushes  can  be  sfaiftod  an  angle  of  IfOde};.  without  serious 
sparking. 

The  other  nolioeable  points  are  the  cast-iron  side  brackets, 
the  width  of  the  yoko  and  its  uomparativo  thinness. 

Tho  method  of  getting  th«  ratio  of  the  lines  of  force  in 
one  jKiii  to  the  lines  of  force  in  anotheir  was  the  astial  one. 
CoiU  of  a  few  turns  wore  wound  around  thoM  pait«,  and 
connected  to  a  ballistic  galvanometer,  and  when  loo  noodle 
waa  standing  at  sero  a  known  magnetising  force  was  sud- 
denly rovorsod. 

The  galvanometer  used  vas  an  Edelmann  with  a  heavy 
ring  form  of  needle,  very  slightly  damped.    The  dcfloctions 
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being  small,  it  was  nssnmed  th&t  the  ftrtt  throw  was  pro- 
portional to  the  induction  through  the  moaatiring  coil.  The 
magnetising  coila  wore  those  commonly  iiRod  on  this  mutor. 

Each  coil  was  wound  approximately  to  a  depth  of  four 
centimetres,  and  alon);  the  cores  8-b  contimotros. 

Coila  were  as  follows  : 

Ifit.  Nearest  the  polo-pioco,  28  turns  per  byor,  11  Luyera. 

2ncJ.  31  turns  per  layer,  11  layers. 

3rd.  31  turns  per  layer,  13  Jayera. 

This  gives  2,104  turns  for  hoth  cores,  or  with  a  current 
of  6-75  amporos,  wbith  was  used  throughout,  a  magnetis- 
ing force  of  U.200  ampere-tiu-ns. 

By  noticing  the  curves  in  Fig.  2  it  will  be  seen  that  this 
is  the  part  of  the  characteriBtic  upon  which  the  motor  is 
most  frequently  worked.  With  different  values  of  mag- 
netising force  dilTerent  values  of  the  ratios  would  be  found. 


„_rx:_._i 


i 


FlU.    lA. 

This  becomes  evident  when  we  rememlwr  that  the  resist- 
ance  of  the  gap  reninins  coaataut,  while  the  resistance  of  the 
iron  tncrea.Bos  with  the  magnetising  force.  For  this  rvasun 
the  cunres  of  mugnetixation  of  the  diflerent  parta  of  the 
magtietic  circuit  are  not  given. 

The  measuritig  coils  were  four  turns  of  wire  wound 
around  the  armature  core  at  EF,  oii  the  pole-piece;  at 
A  B,  on  the  magnet  core,  midway  between  the  ends  and 
on  the  joke  at  0  11 ;  had  it  been  possible  a  coil  would 
have  l>een  wound  around  both  the  yoke  and  side  brackets. 

The  following  values  were  found  : 

Lines  through  magnet  \ 

Lines  through  armature  / 

Lines  through  middle  of  yoke      \ 
Lines  through  armature  / 

Lines  through  miililla  pole-piece  \ 
Jiines  through  armature  / 


1-46 


\"27 


0-666 


Caet-iron  pole-pieces : 

Linos  thriiii^h  magnet 


1-52 


1-33 


Lines  through  armature  J 

Lines  through  middle  of  yoke      \ 
Lines  through  armature  / 

Lines  through  middle  pole-pieces\  nj, 
Linea  through  armature  / 
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The  effect  of  the  leakage  [rom  the  side  bracket*  Is  shown 
in  Fig.  2,  the  upper  curve  being  the  cbaracterisbic  with 
them  removed,  and  the  lower  cnrve  being  the  characte- 
ristic with  brackets  on.    The  dropping  of  tse  curve  shows 
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that  the  magnet  cores  are  sooner  saturated  with  the 
brackets  on.  The  difference  is  small.  It  would  be  some- 
what greater  did  not  the  brackets  reinforce  the  yoke. 
These  curves  were  ^et  obtained  by  separately  exciting  the 
fields,  and  taking  the  number  of  rorolutions,  with  a  driving 
current  of  one  ampere  through  the  armature. 

The  lower  cttrvc  has,  by  comporiaon,  been  found  to  be  a 
cloee  approximation  to  tho  chamcteristic  when  the 
(ore  is  run  with  currents  for  which  it  was  designed. 
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Fig.  3  sbowK  the  chanwtenslics  of  two  motora,  one  with 
the  wrought-iron  polo-iHeco  niid  the  othor  with  tbo  cast- 
iron  polv-piocc,  tbe  gap  being  285  icutoad  of  3*2,  the  side 
brackets  being  on  in  both  ca^es.  The  difference  between 
tteao  two  chunetemtict  is  eomowbat  ntnking,  and  cnrrie« 
its  own  luflon. 

I  wisb  bere  to  acknowldlge  my  indebtedness  to  Mr, 
Q.  J.  Scott  for  the  .usistance  bo  has  givon  mo  in  making 
lacasiiromontA. 

Fig.  1a  showH  two  forms  of  polc-piocc ;  one  bas  a  full 
line.  Tbie  in  the  cnst-iron  :  tbe  dotted  line  Bhows  the 
wTOH^bviron  iwlc-pioco. 


THE  EDINBURGH  EXHIBITION.- VI. 


At  (ttaiid  No.  99,  Maiui-e.  King,  KondfaAm,  and  Co.,  of 
the  AVestem  Electrical  Works,  Bristol,  ehow  Wimahurst 
electrical  niacbines,  A  machine  of  tbi»  tvpe  waa  Hntt  mnde 
by  Mr.  Jamw  Wimshiirst  about  tbe  year  1880,  and  it  con- 
ststa  of  two  circular  disca  of  ordinary  window  glaas, 
mounted  upon  a  fixed  horizontal  spindle  in  Hiich  a  way  as 
to  be  rotated  in  opposite  directionR  at  a  diotance  apart  of 
not  moro  than  ontMiighth  of  inn  inch.  Yjieh  disc  is  attacbcfl 
to  tho  ond  of  a  boss  of  wood,  or  of  ebonite,  upon  which  in 
turned  a  nnall  pnlley.  Thin  is  driven  by  a  cord  or  belt 
from  a  large  pulley,  of  which  tbore  are  two,  attached 
to  a  spindle  below  tho  machine,  and  which  is  rotated 
by  a  winch  handlo,  tho  difference  in  tho  direction  of  roUi- 
tion  being  obtained  hy  the  crossing  nf  one  nf  the  belts. 

lioth  diicB  are  well  vaj-aiBhed,  acid  attached  by  comont  to 
tbe  oiiUir  sui-facfi  of  each  are  12  or  moro  radial  ucbor- 
shaped  plates  of  thin  braKs,  disposed  around  the  discs  at 
equal  angular  distances  apart,  which  play  a  very  similar 
part  in  the  action  at  the  ui)|>>iriitus  to  tho  "carriers" 
of  Nicholson's  "revolving  doubler,"  and  those  of  the 
"  repleiiisher "  of  Sir  William  Thomson ;  but  it  would 
appear  that  they  do  more  than  this,  and  that  they  take  the 
place  of  tlie  "  inductors  "  in  both  of  tbotie  instruments,  for 
there  is  nothing  else  in  Mr.  Wimahurst's  apparatus  to  cor- 
respond with  lao«e  parts,  and  it  is  probable  that  the  carriers 
of  the  one  disc  act  as  inductors  to  the  other. 

Tbe  two  sectors  situated  on  tbe  same  diumotor  of  each 
disc  are  twice  in  each  revolution  momentarily  placed  in 
motaltic  connection  with  one  another  by  a  pair  of  fine  wire 
bruthoi  attached  to  tho  ends  of  u  cuived  rod,  supported  nt 
the  middle  ol  its  length  by  one  of  the  projoctjng  ends  of 
tlie  &xoA  spindle  upon  which  tbe  discs  rotate,  tbe  braae 
■eetor-abapad  pUte«  just  grazing  the  tips  of  the  bnuhes  as 
th^  past  them. 

The  ijositinn  of  tho  two  (laira  of  bnishcs  with  roforonco 
to  the  fixed  collecting  comba,  and  to  one  another,  is  vari- 
able, as  each  [}air  is  capable  of  being  rotated  on  the  anindle 
through  a  certain  anguW  disLunce,  and  t^ere  is,  as  in  the 
case  of  the  collecting  commutator  bruibes  of  dynamo-ctco- 
trio  machinca,  one  position  of  maximum  efBcieacy.     This 

rition  in  tbe  moeliiiio  we  are  now  d^cribing  appears  to 
when  tbe  bnishos  touch  the  discs  on  diameters  aituute 
about  4&deg.  from  tbe  collecting  combs,  and  dOdeg.  from 
one  another. 

The  fLxod  conductors  consist  of  two  fork»,  fnrnisheil  with 
collecting  oombe  directed  towards  one  another  and  towards 
the  two  discs  which  rotate  between  thorn,  tho  position  of 
the  two  forks,  which  are  supported  on ebonitepillaiB,  being 
aloDt;  the  horixontat  diametei*  of  tbe  discs.  To  these  col- 
lecting combe  are  attacbcd  the  tormitial  oleoti'odcs,  whoRe 
distance  apart  can  ba  varied  by  the  two  projecting  otKriiito 
bandies  shown  in  tbe  illustration.  Tbe  presence  nf  these 
collecting  combe  .ipiMJors  to  pUiy  no  part  in  the  action  of 
the  apparatus  cxcc]>t  to  convoy  the  electric  charge  to  wliat 
may  bo  termed  the  exbonial  circuity  (or  tho  inductive  action 
of  tbe  machine  is  ({nite  as  rapid  and  as  powerful  when  both 
ooUMtMt  ani  removed,  and  nothing  is  Jetc  but  the  two  rota^ 
ioK  discs  and  their  respoctivo  contact  or  noutraliaiug  brushes. 

Kfacbinea  are  also  constructed  by  tbe  firm  witn  ebonite 
c^'lindors  (see  Fi^.  2).  This  form  it  odoptod  as  ebonite  ia 
liable  to  change  ibt  ahapo  if  used  M  a  flat  plate.  Tbone 
machines  are  provided  wilb  Leyden  jars,  which  fit  iulo  cups 
mounted  on  mnht^any,  and  Rtand  close  to  the  conductors, 
tJ)t/a  ohviitlii^  any   Iwt  of   uleutriuity   ihrvugh   the  uhaiu 


usually  employed  for  connecting  them  up.  Indeed  all  tbe 
machines  are  tK>  fitted  now.  The  firm  exbibit  machines  of 
various  aises,  both  with  glass  plates  and  ebonite  cylindera, 
from  a  large  machine  consisting  of  six  3(Hn.  plates  down  to 
a  machine  carrying  two  Oin.  obonite  cylinders. 


\ 


.^ 


y 


Via,  I. 

Fig.  1  shows  a  four  15in.  pkto  machine.  In  it  the  oloc- 
trodes  are  so  fitted  on  tho  lop  of  tbe  case  that  they  bavo  a 
circular  horizontal  motion,  by  which  the  lecturer  or  exhi. 
bitor  is  enabled  to  show  tbo  spark  in  two  ptiuice  at  right 
angles  to  each  other,  without  having  to  move  the  machine. 
The  sparks  from  these  multiple  plate  machines  {loaseat 
great  brilliancy  from  the  enormous  volume  of  elecljricity 
generated  comgmrod  with  a  two-ptuto  machine  ;  the  spark, 
however,  is  not  much  increased  in  length.  The  two  onds 
of  the  glaaa  cats  are  made  removable,  so  that  the  whole  of 
the  interior  is  easily  loceseible  for  adjustment  of  bnuboa. 


.^■* 


Fw.a 

^fe8H^8.  Walter  T.  Glover  and  Co.,  Solford,  Manchester, 
at  Htand  No.  46,  show  examples  of  the  various  classes  of 
insulated  wire  and  cable,  and  of  high-conductivity  wire  and 
Htnp,  which  they  guarantee  to  be  not  loss  than  98  par  cent, 
of  purity. 

in  two  ol  the  sample  cob^  are  short  pieces  of  t«1ft- 
phone  and  telegraph  canloa,  mmourod  and  unarmuured,  for 
nua  as  aerial  or  underground  cables,  and  among  tbem  we 
specially  notice  their  patent  antiind notion  telo{)bone  cablo, 
which  is  now  in  opurairiun  in  London  and  moat  of  the  pro- 
vincial telephonic  centres.  This  cablu  is  oxcaedin((ly  light, 
and  is  thcirefoTe  specially  suitable  for  overhead  work. 
It  is  weatherproof  and  wnterpioof,  and  st&nds  climatic 
changes  very  well.  It  is  styled  anti-mduction  cable,  bocauae 
tho  makers  claim  for  it  that  when  properly  enct4u)  there  ia 
liltlv  Ol  no  cru»a  l^lk,  none  of  those  disturbing  uoiseii  wbicb 


aresiich  a  nuiaanco  to  teItii|iIioii«  siiliscribaro  generally,  and 
which  on  long  lines  at  ticios  actii»1ly  prerent  steady  conver- 
sation. This  desirable  result  is  obtained  by  means  of  a 
Bpecia]  melhod  of  iiisiilution  on  the  iiidivt'dual  coaductora, 
and  by  cxtonial  coverings  of  meUUic  tape,  whicl,  I'eiriK  put  to 
airth  at  intermediate  [(oints  of  ihe  lino,  cairy  off  disturbing 
currents  and  Icnvc  the  wires  frao  for  the  tetephoua  cuireat 
ouly.  Besides  this  iidvantagc  t-o  the  public,  there  is  another 
for  thts  electrical  ongirtecr.  as  by  a  epeciiil  system  of  num- 
bering any  individaat  wire  can  be  found  at  either  end  when 
the  cable  is  in  course  of  erection,  and  is  therefore  all  the 
easier  to  connect  up. 

fieaides  the  above,  this  Rnn  exhibit  samples  of  electric 
light  cable  in  Ur^e  variety  for  \-arious  reiniirements,  such 
as  ttndcr^round,  ovcrhcaa,  and  inside  hnii.'^eH,  eho)>s,  mitla, 
and  siicb  like.  They  also  show  metallic  covered  cablfts  and 
arnioiirwl  cabloa  for  rough  iiKigo  and  Bubmnrino  u«o. 

There  are  some  interesting  e^tnplcs  of  the  dsep-sea  cablas 
of  the  earlier  days,  shown  in  a  separate  case,  not  as  mnnu- 
factni'«>s  of  the  tirni,  but  as  being  of  interest  in  tmcinjT  the 
development  of  telcj^rapbr.  visitors  would  find  it  of 
interest  to  visit  Moasrs.  Qlorar'a  stand  and  then  visit  the 
Post  Office  stand,  where  the  instruments  used  in  the  earlier 
days  are  on  view.  Besides  the  larger  cabUs,  there  ia  a 
nicu  collection  of  fancy  covered  wire  of  all  sorts  for  diffe- 
rent branches  of  the  electrical  trades,  amongst  which  may 
be  noticed  the  elegant  twin  wire*  used  in  suspending  or 
connecting  electric  !a.m[)s  in  offiaos,  marLstone,  and  housss 
general  ly. 

This  firm  claim  to  eupply  a  special  wire,  which  they  style 
"Compactum,"  for  dynamo  makers,  which  combines  high 
conductivity  and  complete  insulation  with  tha  minimum 
thickness  of  covering.  There  are  aaveraJ  coils  of  this  wire 
on  the  stand. 

Railway  engineers  will  be  interested  in  the  sample  of 
three  conductor  cable  used  for  coupling  up  the  carringes 
when  lighted  by  electricity.  The  sample  referred  to  has 
1,000  fine  wirea  in  each  conductor,  fine  vires  being  essential 
in  order  to  get  gr«Mit  flexibility. 

Coileand  uimplcs  of  the  firm's  patent  covered  iron  and 
hard-drawn  copper  wire  are  oxhibicad.    This  covering,  as  it 

itrevents  the  action  of  the  weather  on  the  wires,  malceH  them 
oat  much  longer  than  they  otherwise  would.  Sample  coils 
of  biiro  hard-dr-^wn  high-conductivity  copper  wire  are  on 
the  floor,  along  with  some  lengths  of  tinned  wire  and  cable. 
There  is  also  a  length  of  tope  copper,  this  being  used 
largely  now  in  dynamo  construction,  as  it  enables  the 
dynamo  manufacturer  to  get  on  to  his  machine  a  Kreftter 
weight  of  copper  than  he  could  if  he  used  a  circular  wire  or 
cable. 

Visitors  will  notice  in  the  large  show  case  a  coil  of  Ko.  40 
g.iuge  bright  copper  wire,  weigWng  upwards  of  7lb.,  in  one 
continuous  leneth.     This  ia  unusual  for  such  a  tine  wire, 

This  firm  are  also  makers  of  a  special  wire  gauge,  whLi:h 
not  only  gives  the  diameters  of  the  wire  in  inches  and 
miUinie'.rcs  tike  the  usual  screw  gauges,  but  also  tho  num- 
ber oi  each  wire  from  No.  1  to  No.  40.  It  also  gives  the 
area  in  squai'e  inch  of  the  various  sizes,  and  from  this  can 
be  ctUulnled  the  wtught,  resistances,  and  capacity  of  any 
siisti  from  No.  22. 


PADDfflCTON  AND  THE  ELECTRIC  LIGHT. 

A  wcU-attondod  mooting  of  the  membcra  of  Ibe  Paddinglon 
TestTj  wlio  MV  uppcood  to  tlio  grnntin^  »f  miy  proviRionjJ  or(]or 
(oreleotrio  llghtini;  in  PiuWington  t.hia  wdBjon,  wnji  hold  at  ]S, 
Con  naught- square  on  TuMrin^,  Jun»  10,  I8!I0,  Mr.  Mark  H. 
Judge  in  the  chair.  Among  the  memben  present  were  Mr.  W.  Tf. 
Milla.  Mr.  \Vm.  Rayner.  Mr,  Jalin  Hilb.  Mr.  Chax.  See.  Mr. 
Hnlf.ir.1  MillH,  Mr.  S.  TownMtid.  Mr.  \V.  H.  Stoworb,  Mr.  U. 
Mn£gB,  Mr  Britton,  Mt.  W,  Marrell.  iiad  Mr.  J.  U.  Uuiic. 

Tho  OhMlrm^D  rciul  the  te\iiy  of  t))(.>  RiMLtil  of  Tmilo  to  Clie 
iiiDini^niiLl  opjiostng  the  ]>rovii<ioiifLl  orrlor  Aiid  Ashinf*  for  S  locnl 
wnjairy.  TIib  rf|Oy  »luu«i  tUat  "ailor  careful  conuderatlon  of 
tbc  tnetnoHul,  the  Jlaiinl  of  TrBiiearoiiut  of  o(jinion  that  a  local 
'  onquiry  ii>  ncccMinry  in  roipocl  <i(  tlia  iipiilication  of  l)ie  Motra- 
noliUui  Eloctric  .Siiii|ily  Cnmiinny,  la  wTii<-li  Llic  ooiiiieiit  of  tlie 
Voalry  hod  boon  duly  given,*'  Mr.  JiuJkc  lli«ti  rewl  &  IvttQr  wbivli 
ha  bsa  addr«M«d  to  tho  Bonrd  of  Trmlo  *ri  Juno  .'ith,  controvert, 
ing  tt»>Bethod»  of  priw«luP6  hy  whirh  the  Metropolitan  Kl^otric 
Sapply  Company  nml  nbtninoil  tho  pnivlwioiml  uriler  Iroiu  the 
Board  of  Trade,  asking  (or  co]>ici«  of  the  prenont  rolen  u(  the 
fioaid  of  Trade,  and  Ibo  provtaioaal  ordor  propoMtl  to  bo  gireii. 


Mr.  Judge  also  said,  "  I  nhall  feel  obliged  if  yon  will  irform  ma 
of  l.he  iliile  of  tlip  oomiDunicatioD  from  the  Veetry  clerk  from 
which  tli«  Lloari  of  Trade  Lai'e  I^ariit  of  AiiiendmenU  aalied  for 
by  the  VoBtry."  The  Board  oi  Tr«ido  replied  to  Uils  lottoi-  by 
■ending  tho  ai}cumiMit<)u«ked  for,  iLiiil  in  tiieli  letter  atat«d  tml 
"tli»  amendmonto  were  ttmviidmeDtt!  ubicli  the  proinobers  in- 
formed th«  Board  of  Trade  thoy  undcrRUod  tho  Vcatry  desired  to 
have  made  in  the  order." 

Aftor  full  discutixtoii  of  Mie  wbolo  matler  the  foUowtng  reaolu- 
tions  were  uiiuhinioiDily  ]injuM]  : 

1.  Pro;ioBeH  liy  Mr.  V/ta.  BAynflr  onrl  seconded  by  Mr,  W.  B. 
Stewart :  ''  Thnt  thin  mooting.'  npiirm'M  of  tho  lettor  nddroBned  by 
tho  chnirmiui  to  tho  Itonrd  of  Trttae  on  Jane  5,  and,  whilo  thank- 
ing the  Board  for  hnvlnji  given  airefu!  conBideration  to  the 
inomorial  in  oppo*ititni  tn  tho  t;rantin^  o(  any  electric  lighting  pro- 
visinnul  urder  for  I'niidingtnn  iliirlni^tlio  [irciEOnt  xnaiioii.  is  unable 
tongnee  with  tho  uttitflment  of  the  Board  that  ■theoonnent  of  tho 
Vortry  hue  boon  duly  given  '  to  thoapplioallonot  the  Motropolitnn 
I'Mocttic  ilupply  Company  ;  and  under  all  the  cirQUDBetancos  of  the 
cnno,  tlii«  meotin}'  is  of  ouinlun  tliat  no  Paddiugtoo  oidoi'  can  be 
properly  grant**!  hefore  the  seiwion  of  18(11." 

2.  ProMMdbyHr,  J.BneMBandseooadad  byKr.'JBhn  BUla; 
"  ThaC  tea  Board  of  Tr^uie  Im  iuforiaed  that  tlie  pj-oiiiGi«r»  of  the 
MotropoHtan  Electric  (^iippty  < 'orporation,  Llmlt>Mi,  hAvc  novor 
been  Kuthoj'iaed  Ly  the  YectTy  to  oommunicaLu  with  tlio  Board  on 
tho  ^'ualry'j  biitiolf,  and  that  any  prapoeals  which  the  said  pro- 
motom  have  forwBrd&d  to  th'9  BoatiJ  hnrc  tiover  boon  ooasiderod 
or  approred  by  the  Vwtry  ;  and  thia  meeting  her«by  oxpreHSn  Im 
aatoniflhtnent  that  the  Board  of  Trada  abould  ba  cont«nt  to  receive 
{tH  inform tLtion  tui  to  the  views  of  the  local  authority  thrnugb  the 
minlitim  of  ouiJiido  |>roniat«n!. " 

3.  Propontyi  by  Ur.  W.  H.  JSIUa  and  Mconded  by  Hr,  ChariM 
S«e  :  "  That  elapn  bo  Ukkon  to  oppose  any  Bill  for  confirmation  of 
tb«  granting  of  a  proviaional  Oidorfor  olocthc  tighting  in  Padding- 
ton  during  tho  8ei»9onof  1890,  and  that  in  thnmeMitime  the  Boara 
of  Trade  be  respectfully  aehed  to  explain  how  it  can  be  hold  that 
the  oon»ent  of  tno  Vestry,  even  if  given  on  May  29th,  can  be  re- 
((srded  ati  complylDg  with  the  rules  under  tho  Acta,  and  why  the 
nioinoL-iali«tH  in  oppoeltlon  are  not  eiitlUod  to  a  local  enquiry 
under  Rule  XI.,  Itaviog  raijard  to  Uio following  provisions; 

"  The  Aut  of  1»83,  eeoUon  5,  provides  thai  tho  rulei^  made  by  tlie 
Board  of  Trade  shaU  '  be  of  tlie  same  force  u  if  enacted  by  thia 
Act,  and  ehall  be  judicially  noticed,' 

'■The  Act  of  18MS,  »6ctiou  I,  givte  authority  to  the  Board  of 
Tradn  to  ili.iiMune  with  the  connent  of  the  local  authority  in 
cerliiin  cnsee,  but  in  each  case  where  thin  action  is  taken  the 
Board  'shall  moke  a  a(i«cial  report  stntlag  the  grounds  upon 
which  they  h»vo  dieponRod  with  nuch  ooneent.'  In  tiic  caae  of 
i'ndilington  no  sueh  rei>ort  has  been  iisued,  and  indeed  the  Board 
agreed  that  they  would  not  Act  until  tho  conwnt  of  the  veetry 
hful  boon  given  in  ocnordAnoe  with  the  Art. 

"Rule  VII.  providiM  that  thenppK'vnl  or  consontof  any  local 
Butliority  aiael  bo  ^von  by  resolution  )Hui«od  at  n  ^poci.tl  mneting 
held  aft«r  one  month's  nOQOOi  and  'tlic  fact  that  euch  a  roaotution 
wmt  duly  g»u«o<l  iiiiiat  be  proved  by  funiiiihing  n  cortitioato  (igned 
by  the.  BScrotAry  or  clerk  of  each  local  aiithonty.' 

'  ■  Rule  XIV.  provides  ae  (oUow« :  '  The  parliamentary  aRonta  or 
sultcilora  foi'  the  order  must  be  prepared  to  prove  oomplianco  with 
the  piovijiions  of  tho  Acta  and  ihtu  rvitu  by  tho  2&th  of  January, 
and  titi  .Tuch  i/no/t  must  bo  aain)i]otod  oa  or  bofore  Lbo  25th  of 
February.'  The  ronotutiou  of  Lhe  Vutibry  by  which  ib  Is  aaid  the 
consent  of  tho  Vtetry  htm  boen  duly  |^ven  wa«  passed  on  May  9V. 
How  proof  of  thii  «ould  have  been  oompleted  by  the  SStn  of 
IT^bruury  ha«  not  been  eNplained. 

"  Rule  XI.  providHH  u  lollowa  :  *  In  nii  cases  of  applications  for 
a  license,  renewal  ol  liconne,  or  rirovi»ioiial  order,  lo  which  objoc- 
tion  in  nuido  by  any  petnon  lucnlly  intercatoil,  the  BuokI  of  Tx-ado 
will,  if  either  tho  apiilicant, -^r  the  oitjictori  ho  duniro,  hold  »  local 
enquiry,  of  which  auo  notice  will  bo  given.'  The  obi«etW«  Vt  the 
pAiidington  order  thia  jwwion  oro  IocaIIv  intorMtod.  not  only  as 
largo  ral«payor>>  but  an  memhora  of  the  lo«ul  nulhodty  :  and  on 
the  same  day  (hat  the  loonl  authority  decided  to  withdraw  ita 
opposition  notice  of  opponition  wn«  Kivon  to  tho  Board  of  Trade, 
and  request  made  by  luo  ohjoctore  (or  n  locnl  emiuiry.  On  what 
ground  is  thoprovlnoo  of  this  rule  t«  be  »ot  undo  in  tJiia  oaseT 

"As  slresdjr  ntatoi.  tho  rulM  ore  to  "nnxe  the  saioo  foree  as  the 
Acta,  and  thou|rh  the  Board  mny  rescind,  alu.-r,  or  re[)aiU  such 
rules,  notlcaof  the  same  hM  Xo  bo  given  U>  I'nrliamout.  It  doea 
not  appear  that  tJie  Board  of  Trado  hnx  any  authority  to  i|piore 
oilhor  the  ruloe  or  any  proviniona  of  tho  Act»,  niul  wore  it  other- 
wtae  il  IB  obviaualhat  the  ni1o«  would  fail  of  their  purjKMc ;  iadeod. 
iiuIedB  the  rules  uiu  \o  be  lullivnxl  to,  l.h«  public  in.tor««U  would 
be  bettor  protected  with  no  iid«d,  nn  then  tho  rnto|)aysn,  knowlnff 
the  poaition.  would  not  accon)in;>ly.  \a  it  is  tnoy  nalumlly 
t»i>ocl  that  the  rulen  *t!l  Iw  miliered  to." 

4.  Progxucd  by  Mr.  HaUord  MlILa  and  aeconded  by  Mr.  Town- 
■OBd  :  "That  the  t'liainnau  bo  requested  to  forward  copioa  of  tho 
renolutionn  to  llio  frontdenb  of  the  Board  of  Trade." 

A  voto  of  thnnhs  to  the  chairmiui  coiioliiilod  the  proooedings. 


t 


ApfoiNTMOT.— Mr.  Albion  T.  SneU.   M.I.E.E.,  M.I.C.E,.bae 
bwn  apiiotnttid  works  maimer  and  chief  enyinooi-  lo  the  Ovneral^ 
Eliwlhc  Powor  and  Traction  Coiu[i«ny,  Limited. 

Kt.w-ruic  I.AnM'iiR.t  AT  KuiKiintiiM.— Tbcao  hiuoche«,  runnino 
on  the  Union  Caual,  are  proving  vary  attractive  at  tho  F>liiibur(;h 
Kxhibttion.  For  the  week  ending  la«t  Saturday  S,lr^  iNUiiH-(i)[ers 
went  carried,  earning  in  2d.  (arcs  £^  7s.  lOd.,  while  tbe  coal  of 
running  was  £3S.  1<h. 


468 


THE  ELECTRICAL  ENGINEER,  JUNE  13,  1890. 


THE 

ELECTRICAL  ENGINEER. 

PnbUshed  every  Friday. 
Price  Threepence  ;  Post  Pree,  Threepence  Hain>etuiy. 

Editorial  and  PnbUsfaliiK  Offices  ; 

!39-t*0.  SALISBUBY    COURT.   FLEET  STBEBT. 

LONDON.  E.C. 


TO    COBBESPOHDEKTS. 

All  Iti^hts  Bemved.  Stcrdaries  and  Muna^s  of  Companvu 
art  invited  to  /urmA  noUee  of  MefJing$,  Issue  of  New 
Shares,  IngUtUnHoiu,  Cmiracb,  and  any  information 
amatdtd  vith  Elutrical  £njrinMnn(r  uhich  may  be 
iniertitinff  to  our  readers.  Immtors  are  informtd  that 
My  aaount  of  thar  inventions  submiiitd  to  ut  toill 
rteme  ow  hat  eoiuideratioTi. 

Ml  tommimieaiions  intended  for  the  Editor  ihauld  be  addresied 
C.  H.  W.  BlOGS,  IS'J'liO,  Saiiibury  Coart,  Fleet  StrtO, 
London,  E.C.  Attonymom  aynmianiaiikita  -mil  not  be 
tuticad. 

TO    ADTXBTIBBHI. 

Advertittmmtt  should  £«  addxested  to  the  Publisher,  2S9-1^, 
Saiiibvxy  Coarl,  fleet  Street,  E.C,  and  ahotdd  rtaeh  kim 
net  later  than  noon  of  7Tiitr»day.  Speolal  Torina  for 
a  icries  can  be  arranyed  on  applicatum, 

"SITDITIOHS  VACUII"  ud  •VIHT  PL10B8"  AdvartU*- 
m«atl  Till  b«  eh&Pged  eX  THBEE  WOSDB  fur  ONE  PBMKT, 
wHb  «  KIHIMTJII  thugs  ta  BIXPBMOK, 


1  uodUu 

ObIucI  KlBiptom Si.    fid. 

Within  the  PoiUl  Unicm    4«.    Qd. 
Otll«I  PlMM..... -U.  100. 


TO    IDB80BIBBRB. 
"TitE  Electtrical  Ekginker"  tan  be  had,  fiy  Order,  from 
onjr  Nnaioffmt  in  Town  or  Country,  and  at  the  various 
JtaUiMy  Staiiona;  or  it  eon,  if  preferred,  be  mpplied 
Ofttifrrm  the  0^,  on  the  folhtoing  term*  .■ — 

S  ncinUit  II  aaaUuL 

Oa.  6d.  ...  ISm.  (M. 

8i.  Sd.  ...  17*.  Od. 

,      9s.  6d,  ..  19i.  6d. 

[Port  Pm,  Pay^bU  in  AdTuioo.) 

iThtques,  Pott  Offie*  and  Postal  Ordert  for  Sabseriptions 
and  Advertitemmts  ahotdd  be  made  fnifable  to 
0.  H.  W.  BlOOS,  1S9-240,  Salisbury  Court,  FUet 
Stredt  London,  and  be  troesed  "  Union  Bank." 

BODRD   yOLUMBB. 

Vaii.  1.,  Sl.t  III.,  and  IV.,  tmo  terit*,  of"  Tux  Elboieical 
Enouirbb  "  are  now  ready,  and  tan  b*  had  frouttd  in  bhi*  «Jo(A, 
j)il(  ItUtrtd,  price  8*.  6d.  Subtcriben  oaii  have  their  ou%  eopiet 
bound  for  i*.  €d.,  or  anert  for  binding  con  ht  obiauted,  pruw  t*. 


IMPORTANT  NOTICE. 


We  may  ooeonoMolIy  /bllow  lik  lead  of  our  Ameriean  C&iyttti^- 
fonriu,  MpMWlUy  nehm  Utoy  j»iiU  out  a  lermeeabU  wty.  2^<y 
are  not  baekaard  in  oikitiy  Aeir  friends  todoaU  the\/  g«a  for  i/x 
tpdfart  of  the  papvr.  H'e  oik  onr  friende  to  remtv^^r  us.  A'u 
paper  thai  icf  know  ever  reuses  SwiMribert  or  Adtertieer*.  Kor 
(to  «M ;  m  fa^  tot  invite  Utcm,  bdietinf  that  they  wU  ytt  /mU 
MhM  for  tht»r  fiu>n*y. 

Sfttimen  topiet  of  the  paper  mU  ht  lent  on  rajueetj 


CROMPTON  V.  EUESON. 

The  result  of  the  proceedinga  in  this  action  ia 
givon  elsewhere.     We  hstcned  to  moEl  of  the  evi- 
deuoe  given  during  the  five  daj's  thecase  was  argued, 
and  must  confess  some  surprise  at  the  verdict.     An 
immense  amount  of  irrelevant  matter  was  imported 
into  the  case,  the  greater  part  of  which  the  judge  in 
his  summing  np  bmshecl  aside,  and  left  four  qnes- 
tiona  to  the  jury.    The  first  of  these  was  the  most 
important,  and  in  effect  was  to  decide  the  relation 
holding  between  Messrs.  Cromptoii  and  Co.  and  the 
Elieson  Company.   The  former  contended  they  were 
merely  managers,  the  latter  that  they  wese  contrac- 
tors.    No  written   agreement  existed,  merely   the 
"  minutes "  of  a  conversation  as  written  by  Mx. 
Gower,    the    secretary  of   the    Elieson  Company. 
'Ihese  minutes  specifically  mentioned  thai  Messrs. 
Crompton  were  to  "  manage,"  but  one  or  two  letters 
rcfened  to  by  the  judge  seemed  to  indicate,  and  we 
presume  fi;om  the  verdict  did  indicate  to  the  jury, 
that   MesBTS.  Crompton  originally   interpreted  the 
term  "  manage  "  in  a  wider  sense.    It  was,  perhaps, 
unfortunate  for  them  that  neither  counsel  had  re- 
ferred to  these  particular  letters,  and  so  no  explana- 
tion  of  the  wording  could  be  given.    The  other 
questions  for  the  jm-y  to  conBider  were  as  to  "  acci- 
dent," "error  of  judpuent,"  or  " negligence,"  with 
regard  to  certain  breakdowns  that  occurred.    The 
breakdowns   admittedly  happened    (1)    because  of 
something  wrong   with    the  accumulator,   Messrg, 
Crompton    contending    that    a    connection    broke, 
Messrs.  Elieson  that  the  accumulator  was  not  pro- 
perty charged  ;  (2)  because  of  the  breakage  of  two 
wheels,  due  to  the  wrong  construction  of  points ; 
and  (3)  from  the  stripping  of  the  teeth  of  a  rack. 
The  Elieson  Company  contended  that  negligence 
occoned  in  not  entirely  renewing  the  teeth  of  the 
rack,  especially  as  attention  had  been  directed  to  it 
by  one  of  the  directors.    Some  teeth  had  been  re- 
newed, and  it  was  admitted  that  had  all  the  teeth 
been    renewed    the    breakdown    might    not    have 
occurred.     It  is  exceedingly  dangerous  to  traverse 
the  finding  of  a  jury,  but  in  the  latter  cose  we  con 
hardly  see  where  or  how  negligence  came  in.    An 
error  of   judgment  if  you   hkc,   but  when  it  waa 
proved   that   the  rack  was  overhauled  and  all  the 
teeth  thought  to  be  dangerous  removed,  the  case  can 
scarcely  come  into  the  category  of  negligence,  yet 
the  jury  so  brought  it  in.    The  judge  in  his  address 
to  the  jury  waa  extremely  jocular  at  the  expense  of 
Bcientific  witnesses,  yet  one  piece  of  evidence,  if 
completely  elucidated,  would  have  set  at  rest  any 
doubt  as  to  the  "  charge  "  or  "  want  of  charge  "  of 
the    accumulator.    One    witneaa   stated   that    the 
breakdown  must  have  been  through  a  broken  con- 
nection, because  tho  aet  of  accumulators  had  been 
subsequently  tested  for  current.     Mo  results  of  this 
test  were  brought  forward  or,  as^we  say,  they  would 


have  dissipated  aU  donbt.  If  the  teete  showed  the 
accumulators  coutained  the  ordinary  charge,  it  was 
proof  poMtive  against  their  being  uncharged.  "We 
leave  the  case  at  present  because  the  time  is  hardly 
favourable  to  discuss  one  or  two  intereeting  points 
under  dispute,  especially  as  to  what  constitutes  an 
independent  contractor  or  a  firm  acting  as  a  manager. 
The  verdict  has  been  giren  and  must  be  respected. 


HOBE  TRACTION   COnPANIES. 

We  underetand  that  a  company  will  shortly  como 
before  the  public  for  a  large  capital  to  carry  out 
certain  contractB  which  have  been  made  with  tram- 
way lines  to  work  them  with  electric  traction. 
Contracts  have  already  been  made  to  the  extent  of 
i'300,000,  and  the  company  will  need  at  least  a 
million  and  half  of  capital.  The  systems  of  traction 
to  be  used  are  those  of  Thomson-Houston  and 
the  series  system.  Undoubtedly  tramway  com- 
panies are  earnestly  watching  the  develop- 
ments being  made,  and  it  only  needs  a  few 
BQCoesfiful  installations  to  ensure  a  very  largo 
business.  The  great  success  of  electric  traction  in 
Americamustbave  its  influence  in  England,  although 
the  conditions  holding  there  are  generally  somowhat 
more  favoiu-ablo  to  such  a  system  than  those  existing 
here.  It  is  absolutely  certain  that  tramway  lines 
can  be  sati.sfactorily  worked  by  electricity,  and  it  is 
high  time  that  the  so-called  experimeutal  tines,  which 
are  neither  6sh,  flesh,  nor  fowl,  were  relegated  to 
the  orcbffiological  museum.  They  are  never  satis- 
factory and  never  can  be.  What  is  required  is  a 
responsible  company  to  undertake  electric  tramway 
and  railway  work  upon  &  large  scale,  and  this  is  just 
what  the  company  referred  to  intends  to  do. 


CORRESPONDENCE. 


i 


THE   LANE   FOX    PATENTS. 
To  THE  Editor  of  wb  Elbctrh;ai,  Enoinbkr. 

Sir, — I  enclose  for  your  information  a  copy  of  a  letter 
vhich  we  axe  sending  out  to  nil  niidertaKera  ming  the 
Laiia  Fox  flyst«Tii  of  nistribution,  offering  thictm  tonna  for 
ibc  ueo  of  tho  patonts. 

As  to  private  iciRtallations,  a  circular  will  he  issued 
shortly  in  niueb  the  mmc  words  ;  but  insteiu)  of  the  terms 
given  la  a,  b,  c,  a  royalty  will  be  charged  of  Sa.  6d.  pur 
16-c.p  lamp  per  aanuni. — Youn,  etc, 

C.  A.  Stkpbrnsow. 

2,  PriDOCA-manBions,  S.W.,  lOtb  June,  1890. 

[copy.] 

lAna  Fox  Electrical  Company,  Limited, 
66,  Victoria-street, 

Westminster,  H.W., 

lOth  June,  1890. 
PearSir.^l.  You  are  doubtless  aware  that  your  com- 
pany is  making  use  of  the  Lane  Fox  patent  for  electrical 
distribution.  No.  3,988"'  of  1878. 

'X  This  mt«nt,  together  with  all  the  Lane  Fox  patents, 
are  now  held  by  ibis  company, 

3.  My  object  in  writing  is  to  inform  you  that  this  com- 
pany  is  prejuared  to  grunt  a  liceuse  to  your  company  as 
^ndcrtakers  ;  and  I  have  to  ofTer  the  choice  of  the  foUow- 


ing  methods  of  payment  of  royalty  (or  the  tue  of  the 
patent: 

(«.)  By  s  payment  of  }d.  per  Board  of  Trade  unit 
supplied  to  consumocB. 

(6.)  By  a  payment  of  one-oig,bth  of  a  pcnoy  per  Ikian] 
of  Tmo-o  unit  impplicd  to  conaiimera.  Such  pay- 
ment to  oontinuo  uftor  the  expiration  of  the 
pat«nt  for  such  a  term  aa  would  rcmlor  tho  jiay- 
ment  e()mvalent  to  a,  taking  all  riska  into  con- 
liderutioii, 

(ft)  By  a  capitidised  sum,  payable  partly  in  caah, 
partly  in  shares  of  your  company ;  the  sum  to  be 
arrived  st  on  tho  basis  of  a. 

i.  On  an  agreement  being  entered  into,  we  shall  bo 
prepared  to  give  your  company  as  undertakers  an  in- 
demnity for  having  used  the  patents  prior  to  Slst  Bso., 
1880. 

5.  This  company  will  also  consider  such  an  agreement 
as  final,  and  will  nut  make  any  further  clntm  in  res])ect  of 
any  patents  for  diatribution,  r<?gulation,  secondary  batteries, 
and  iDotor-dyimmo  dietribution,  taken  out  by  Mr.  Lauo 
Fox  during  the  yean  1878  to  1883. 

6,  Vou  will  understand  that  those  terms  are  otTerod 
without  prejudice.  No  period  is  at  prosont  deliiuleljr 
fixed  witsin  which  we  aball  require  your  acceptance,  but 
this  company  reserves  to  itself  liberty  to  withdraw  ifaeso 
proposals  at  any  time  after  tho  16th  inst. 


BRUSSELS  CENTRAL  ELECTRIC  STATION. 

Official  Form  ok  Tkndkk. 
[Translation.! 

The  undersigned  submits  tender  for  the  estab- 
lishment of  an  electric  sunplf  system  at  BriMnela,  on  the 
conditions  indicated  in  the  ticale  of  Charges,  heiowith 
annexed  and  fiignod,  and  of  which  tho  Article  20  (roluting 
to  repurchase  of  plant  by  the  Brussels  authorities)  is  worded 
as  follows:     [Details  to  1>e  here  Tilled  in]. 

Note  to  Poraous  Tendering. — In  thu  caao  where  tho  price 
of  repvuvbuse  should  campriae  lui  annuity,  this  should  bo 
fixed  by  takinf;  m  basis  the  total  or  a  fraction  of  the  mean 
net  revenue  of  the  three  previous  years.  This  net  revenue 
beiii(;  the  difference  between  the  gross  receipts  on  the  one 
part,  and  the  expenses  of  working  the  renewaU,  the  interest 
at  4  per  cent,  on  the  capital  mink  nnd  the  d apreciotion  on 
the  other  part ;  these  hitter  being  calculated  as  follows  : 

a.  Upon  the  buildings  IJ  percent. 

b.  Upon  the  distributinjf  mains    S        „ 

c.  Upon  the  muchincE,  meters,  and  ai^tarsbuB    fi        „ 

d.  trpon  the  accumulators 10         „ 

e.  Upon  the  tools 20        „ 

Tho  town  will  have  at  any  time  tho  right  to  freo  itself 
from  the  annuities  by  making  over  to  the  undertakers  tho 
equivaleiit  capital  calculated  at  the  rate  of  4  per  cent. 

tiotwcon  the  town  of  BnisHels,  represented  by  A...  on  the 
one  part,  and  B...  on  the  other  part.  It  is  hereby  screed 
as  follows  : 

Article  l. — The  town  of  Brussels  concedes  to  the  con- 
tractor, of  the  second  [inrt,  who  accepts,  theexcltuive  priri- 
Ii'l^o  of  liiying  in  ihs  public  way  a  eystom  of  mains,  bsviug 
for  its  object  the  electric  lighting  of  the  streets  and  of  the 
bouses  upon  all  the  territory  of  the  town. 

These  mains  may  serve  at  the  same  time  for  the  supply 
of  motive  force,  and  for  other  industrial  applicstions. 

Except  where  express  pennifision  of  the  Corporatiou  in 
special  cases  is  given  the  mains  will  be  underground. 

Tho  privilege  grantod  will  not  prevent  the  town  pre- 
serving or  installing  in  the  stroota  for  public  hehting,  or  for 
the  service  of  the  municipal  buihitngs,  such  mains  or  distri- 
bution as  it  may  think  fit. 

Art.  2.  The  present  concession  is  granted  for  a  term  ef 
35  years,  to  commence  from  the  day  of  thu  luljudiuitiun  of 
award. 

Aht.  3.  The  undertaker  will  erect  one  or  more  central 
Btatious,  with  tho  nocossary  distributing  mains,  in  such  a 
maimer  that  he  will  be  able  to  satisfy  every  demand  for  the 
supply  of  electricity  within  one  year  from  tl)e  date  of  such 
demand. 


Ud  will  not  be  bound,  howovor,  to  MLufy  Utea9  demands 
unless  they  atuin  tlio  amount  of  2&0  watto  per  doounetro  of 
■traet  mains  to  be  added  to  the  exUting  mams. 

He  will  not  l>o  bound  to  lay  more  than  tive  Idlometrea  of 
mftuis  befoio  the  end  of  tbo  first  yuo-r. 

Akt.  4.  Tho  Corporation  may  autboriso  the  undertaker 
to  (ilace  the  mains  within  certain  sewfirs  ;  and  will  deter- 
mine the  conditions  of  such  un  arrangcmeiit. 

Thoy  majr  uliso  fnsisb  that  ccrtAin  streets  iibould  huvc 
double  sets  of  mains. 

Akt.  6.  The  undertaker  is  authorised  to  take  water  from 
^the  Willobroock  Canal,  or  !rom  the  i-caervoira  aiipertaining 
liereto,  on  th»  condition  that  durini;  the  nioiittiG  o(  May, 
June,  July,  and  Auf;ii»t  he  sboiild  return  to  tho  canal, 
in  a  suitable  ^late  of  purity  and  at  a  siiiUble  temperaturo, 
LUie  water  taken  for  the  pur]*oae  of  condonsation.  If  at  niiy 
Ptrther  [joriod  of  tho  year  this  rflstitntion  of  tlio  water  la 
judged  neceaaary,  the  nndertakers  will  bo  boiiml  to  do  this 
ui>on  the  simple  notice  of  the  CoriwinUort. 

Aiir.  6.  The  unclortAltor  w  bound  to  supply  the  current 
on  the  conditions  of  supply  which  are  attached  to  this 
8jn"ecruont,  and  which  form  an  jntegrat  part  of  it,  to  every 
pen!on  who  will  undertake  to  sign  an  agrsement  for  at 
teaet  two  years. 

If  (he  cxiRting  machines  sufSce,  the  cnrreat  must  be  sup- 
plied within  throe  weeks  of  the  demand. 

Akt.  7.  The  underlalcer  is  bound  to  supply  and  fix,  at 
tho  price  determined  by  the  police  tariff,  electric  meters  on 
the  systeni  ai^eed  by  the  Oor|X)ration. 

Art.  s.  The  current  is  to  be  on  at  every  hour  of  the  day 
and  night  at  the  disposition  of  the  cuetomor. 

If  interruptions  ar*  iiflteBsary  for  the  work  of  re^mir  or 
insiKction,  Inesc  shall  not  take  place  without  the  express 
authoriiy  of  the  Corporation. 

Art.  9.  For  the  public  lamp  postc  the  undertaker 
will  furoiah  tbo  current,  tho  maintenance  of  branch  wirea 
and  lamps,  globes  and  lanterns,  the  lightiii',;  and  extinction 
of  the  lamps  at  the  houn  tixct  by  the  odtainiiitration,  ut 
tho  following  prices : 

Per  incandescent  lamp  of  16  c.p,,  burning  till  midnight, 
per  hour  o(  lighting,  4  centimes  (O'-ld.). 

Per  arc  lamp  of  ISamperos,  lAimitig  till  midnight,  per 
hour  of  lighting,  50  centimes  (5J.). 

If  the  lampit  employed  are  of  a  difTorcnt  power,  or  tho 
poriod  of  ]if>hting  ib  modified,  the  town  will  jHiy — more 
or  less,  u  the  c&ae  may  be — the  value  of  the  current  sui>- 
pHed,  and  this  at  the  price  of  carront  furnished  to  private 
customers  diminished  by  60  per  cent. 

Art,  10.  For  every  public  lamp  which,  according  to  the 

reports  of  the  agenta  of  the  administration,  has  not  burne<l 

Lproperly  during  the  whole  evening,  there  will  be  deducted 

panalty  at  the  next  settlement,  per  evening,  a.  sum  50 

sntimes  (5d.)  for  each  incandescent  Ump,  and  fit.  (4s.  2d.) 

fiot  flvery  arc  lamp. 

Art.  11.  The  price  of  supply  of  current  in  buildings 
of  which  the  lighting  is  supplied  by  the  town  is  fixed  at 
kthfr  price  of  supply  to  private  customers,  but  with  a  rebate 
■  ot  30  per  cent.,  and  on  the  same  conditions. 

Art.  12.  The  undertaker  will  pay  annually  to  the  town, 
in  the  two  last  months  of  the  working  year,  10  per  cent,  of 
the  gross  rocoipt«,  or  a  corrosponding  amount  of  current 
and  nire  of  moter.  No  exception  will  be  made  of  the 
supply  made  to  municipal  buildings  or  public  lighting. 

Altr.  13.  The  undertaker  will  not  bo  allowed  to  com- 
mence any  work  upon  tho  public  way,  or  in  his  works, 
j^ without  having  prtiviouHly  submitted  phins  and  obtained 
^tbo  ooiiaent  of  the  Corporation. 

In  case  of  urgency,  by  reason  of  an  accident  or  inspec- 
tion the  work  will  bo  allowetl,  hut  notice  must  be  at  once 
^ven  to  the  Corporation. 

Akt.  \4.  The  undertaker  will  ho  bound  to  carry  out  at 
llit  own  expense  all  atLi'rations  of  position  of  mains  judged 
nMMsary  by  the  Corporation. 

He  wUl  ])ay  all  costs  of  rood  eonstmotion  iieceeaJtated  by 
the  running  or  removal  of  mains,  and  in  case  of  delay,  the 
Corpoiulion  shall  havo  the  right  of  carrying  ihom  out  them- 
solves  at  his  expense. 

Art.  IC.  Ihe  undertaker  declares  himself  solely  respon- 
sibls  to  the  town  authorities,  as  well  as  to  any  third  partien. 
{or  all  doioages  roaulting  fj-om  hit  works,  metullution,  or 


mains,  whatever  he  tb«  cause  thereof,  and  without  reeoorae 
to  any  suit  against  the  town  under  any  couut  whotovar. 

Art.  16.  The  member*  of  the  Corpontion  and  their  delo- 
gat«saro  to  have,  at  all  times,  access  to  tho  whole  of  the 
pretnisee  of  the  undei'taker,  and  are  to  be  allowed  to  inspect 
the  books  and  accounts. 

The  annual  balance- sheet,  the  accounts  of  the  first  cost 
of  erection,  and  the  i>roGt  and  loss  account  are  to  bo  sub- 
mitted, every  year  and  before  they  are  definitely  closed,  to 
the  oxnmi nation  of  tho  Corporation.  If  nny  observations 
are  made  on  the  subject  of  accounts,  the  company  will  be 
hound  to  submit  to  the  decision  of  three  experts,  nominated 
aa  hereinafter  mentioned,  Art.  17,  second  paragraph. 

Tho  plans  of  the  distributing  mains  are  to  he  kept  up  to 
date,  as  well  as  a  register,  showing  tho  number,  kind,  and 
]K>wer  of  lamp!)  in  use  for  each  customer. 

The  undertaker  is  to  place  at  tho  disposition  of  tho  Cor- 
[>oratioR  all  tbo  M-orkmon  and  instruments  nOCMHry  for 
testing  either  outside  or  inside  the  works. 

Art.  17.  The  undertaker  will  be  liable  to  forf^t  hia 
concession : 

1.  If  ho  doos  not  satisfy  one  or  other  of  the  obligations 
herein  undertaken ; 

'2.  If  it  is  decided,  upon  the  report  of  throe  experts, 
nominated,  tho  lii'st  by  tho  town  nuthoritios,  the  second 
by  tho  undertaker,  and  the  third  by  the  prcsideat  of  tho 
Tribunal,  that  the  supply  doee  not  accord  with  the  cxigon- 
cios  of  a  good  service  : 

3.  If  tho  undertaker  suspends  payment. 

Art.  18.  In  case  of  forfeiture,  as  also  at  the  expiration 
of  the  conc«8«ion,  tbo  undertaker  will  be  bound  to  remove, 
at  his  own  expense,  within  the  perio<l  prcscrilwd  by  the 
Corpomtion,  the  whole  of  his  installation  and  the  distribute 
ing  mains  upon  or  under  the  public  way,  and  to  makegood 
the  g^und  to  the  previous  state,  the  whole  to  be  offieully 
directed  and  carried  out  by  the  Corporation  themselvat  if 
tbcy  su  tbiiik  fit. 

The  undertaker  will  he  bound  in  case  of  forfeiture,  if  the 
town  »o  directs,  dnring  a  delay  not  exceeding  two  years. 
to  RiMJntKiii  and  carry  on  tho  existing  service,  in  order  to 
permit  tho  establishment  of  a  fresh  service  without  Inter- 
riiption  to  the  supply.  If  the  undertaker  be  not  satisfied 
with  this  obligation,  the  lovvn  is  authorised  to  take  pro- 
visional [iosecssion  of  all  installations  and  to  assure  tboser- 
vico  officially  at  tho  cost  and  risk  of  tho  undertaker. 

Two  years  before  the  end  of  the  concession  the  town  will 
have  the  power  to  authorise  tho  carrying  out  of  any  work 
upon  tho  distributing  mains  iu  the  streets,  in  view  of  a 
public  supply  of  electric  light. 

Art.  19.  The  town  to  have  tho  right,  upon  giving  notios 
of  this  intention  within  two  months  of  the  (orfeitnru,  or 
within  one  year  of  tho  expiration  of  tho  cimcusaion,  to 
take  back  all  or  part  of  the  aites,  buildings,  machinery, 
mains  and  appiratus  belonging  to  tho  undertaker,  at  the 
deciiion  of  experts  nomimiled  according  to  Art.  17,  parv 
graph  '2. 

These  t'Xpertfl  will  value  the  objecta  so  taken  over  at 
their  actual  value  at  the  date  of  taking  over. 

The  sums  due  will  be  paid  within  throe  months  of  the 
handing  in  of  the  report  of  the  sAid  experts,  half  the  co«t 
of  auch  expert  advice  being  paid  by  eacli  party. 

Art.  20.  Without  [irejudice  to  the  right*  provided  for 
in  Art.  19,  tho  town  may  also  take  over,  at  any  period, 
after  one  year's  notice,  the  whole  of  the  instaLlaUoos  and 
maiiiN  belonging  to  the  nndeiUtker,  and,  if  desired,  the 
whole  or  juirt  of  tho  accessories. 

Tho  town  can,  however,  refuse  to  take  over  the  plant 
which  exceeds  by  50  percent,  thatnccesftary  for  the  number 
of  lamps  or  apjianitus  habitually  in  u»e,  including  the 
reserve  plant. 

During  the  year  which  will  fiass  between  snob  notios  and 
tho  time  of  taking  over,  the  undertaker  will  not  be  allowed 
to  extend  bis  plant  without  the  assent  of  the  Corporation. 

The  price  of  repurchase  wilt  comprise:  [Details  to  be 
niled  in]. 

Art.  til.  By  tbo  factof  repurchase,  provtdeil  forin  Arts. 
19  and  20,  the  town  will  be  substituted  for  all  righLi  of  the 
undertaker,  both  for  the  laixm  of  Uie  sites,  for  the  licenses, 
or  fur  any  other  count,  the  undertaker  VJ'tg  gtiarantood 
against  any  obligation  wliutuver, 
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In  the  case  of  such  repurchase  or  UkJug  over  of  tho 
woike,  the  town  will  have  the  rigbtto  take  pnaeGssion,  even 
before  the  expert  report,  in  order  to  prevent  any  intcrnip- 
tian  of  flervice. 

Art.  22,  Within  one  week  of  the  definite  awa,rd  of  the 
present  contract,  and  before  the  commencement  of  work, 
the  undertaker  will  pay  to  the  Commmnal  TVefteiiiy  as 
caution-money  in  specie  the  aumof  lOO.OOOf.  (nay,  i;4,000>. 
This  cnution-raaney  is  to  aarvo  aa  guarantee  of  llie  carrying 
oil  of  all  obligations  of  the  present  contract,  nniii  will  cover, 
in  case  of  neoJ,  the  aiim»  due  to  the  town  for  ofbcial  work, 
damage,  interest,  fines,  etc. 

Incase  the  undertaker  does  not  conform  to  the  obliga- 
tion of  the  preceding  paragraph,  the  Corporation  will  have 
the  right  to  doclara  ny  simplo  notification  the  forfeiture  of 
fiuch  concoasion. 

If,  owing  to  paymentc,  the  caiition-monor  bedimimshcd, 
the  uudurtakor  will  be  bound  ut  the  first  uonuad  to  cam- 
pleto  the  aum. 

Tbe  town  will  pay  aiinaolly  to  the  undertaker  interest  at 
the  rate  of  S  per  cent,  upon  tho  portion  of  the  caution- 
money  remuiin'ng  intact. 

Art.  23.  Without  prejudice  to  tbe  stipulation  in  Art, 
17  every  trarBpession  of  the  elaitses  of  the  presout  con- 
tract rcndora  the  iindertakor  ]i;tble  to  a  fine  of  lOOf.  {£i). 

Every  delay  of  tho  undertaker  in  fulfilling  one  or  other 
of  his  engageiiientft,  remaining  after  24  hour*'  notice  not 
fully  carriou  out,  render*  the  unJerUikor  liable  to  a  fine  of 
lOOf.  per  day  fop  each  infraction. 

Ajit.  24.  The  undertaker  has  no  power  to  make  over  all 
or  any  part  of  his  enterjnise,  nor  the  whole  or  part  of  faia 
plant  or  mntcrial,  without  the  previous  conaent  of  the  Cor- 
poration. Tbe  same  prohibition  applies  to  tho  lease  of 
Iiremiaos,  or  to  the  formation  into  a  com|>any.  In  this 
atter  ciuie  the  articles  of  association  must  lirat  be  approved 
by  the  Coqwration,  and  no  modification  of  the  same  will 
be  allowed  without  the  same  aiithoriAation, 

Art.  2.'i,  For  the  execution  of  tbe  contract,  tho  unilar- 
tnkcr  deeUres  hie  .'iddress  in  Brussels  to  be  Kno . 

Art.  26.  The  cost  of  stampe,  of  rcgiatoring,  of  collec- 
tion of  fines  ariaiiig  out  of  the  present  contract  will  be  at 
the  charge  of  the  undertaker. 

Art.  27.  The  present  contract  will  not  be  definite  aa  to 
that  which  concerns  the  town  of  Brussels  until  after  the 
appi'obation  of  the  Communal  Council. 

Given  in  duplicate  at  Bruaaols,  this day  of  , 

1890. 

(To  be  coniiaued.) 
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THE  LIMITATIONS  OF   STEAM  AND   ELECTRICITY 
IN  TRANSPORTATION.* 

BV  O.  T.  CBOSBV. 

"Do  jron  exiwct  electric  cnginws  entirely  to  displace 
steam  locomotives  on  «U  railroada  t  "  That  is  a  question 
which  ha.1  doubtless  been  propounded  to  many  electrical 
onginGers.  Ita  answer  has  doubtlesa  been  made  in  general 
by  wise  coforonco  to  the  boundless  iMwsibilitios  of  direct 
pnxluction  of  electrical  cnei^y  from  beat,  and  to  Bellamy's 
"Looking  Backward  "  storage  batteries. 

To  make  some  study  of  tho  boundary  line  dividing  the 
Iirovince  of  steam  locomotion  from  that  of  oloctric  locomf>- 
tion,  under  existing  oonditions  of  producing  electric 
energy,  is  tho  object  of  thi*  pa]>er. 

In  tbe  light  of  present  uchtovemonte  1  may  stuto,  without 
ai^ument,  tbe  following  propositions  : 

First.  It  is  possible  to  construct  motors  capable  of  doing 
tho  maximum  work  required  to-day  in  transportation. 

Second,  It  in  possible  continiioiisly  to  generate  eloetric 
energy  equal  to  the  capacity  of  any  number  of  such  motors. 

Third.  At  »ny  deaired  loHs  and  over  any  desired  distance 
it  is  possible  to  supply  by  the  running  contact  method,  tbo 
nocoGBarj-  current,  at  conaidei'ablc  pressure,  for  tbo  working 
of  anch  motors. 

Should  there  still  he  quentfon  in  the  minds  of  any  aa  to 
tfae  value  of  Ibo  running  contact  method  at  speeds  muob 

*  A  paper  ratul  before  the  ganoral  mMling  of  the  Amoricsn 
InsUtut*  of  Electrical  Buglneara,  BosUn,  Mua.,  May  20,  1890. 


higher  than  thosd  commonly  u»od,  I  tony  state  that  I  hare 
seen  75  amperes  at  fiOO  volte  thus  continuously  supplied  to 
a  ear  moving  at  more  than  1 10  milea  an  hour. 

Tho  premises  being  ostablisbed,  further  diseuaaion 
divides  itself  into  three  parts. 

First,  as  to  tbo  mere  |>0Rsibility,  without  reference  to  tho 
economy,  of  steam  and  electric  propulsion  under  given 
conditions. 

Second,  ae  to  the  relative  cost  of  exerting,  in  a  loco- 
motive, any  unit  of  power  by  electric,  as  compared  with 
direct  steam  motors. 

Third,  as  to  the  relative  amount  of  power  required  by 
the  two  agents  to  transport  a  given  paying  load  under 
given  conditions. 

In  using  the  word  steam,  as  above,  I  have  in  mind  only 
the  direct  application  of  steam  power  on  the  tracka.  The 
case  of  cable  propulsion  is  not  here  compared,  as  that  has, 
within  its  restricted  field  of  apnlication,  .dready  boon  com- 
pared with  horse,  Hteani,  and  electric  power, 

Tho  limiting  possibilities  of  locomotion  may  be  under- 
stood by  canaidoring  a  prolongation  of  the  lines  of  preMjnt 
practice  in  the  direction,  first,  of  loads  handled ;  second, 
grades  climbed  ;  third,  speeds  attained  ;  fourth,  length  of 
continuous  runs. 

Sitico  the  effect  of  grade,  aacompartKl  with  lino,  is  simply 
to  increase  the  tractive  efTort  required  for  a  given  load  and 
speed,  it  need  not  bo  separately  treated,  except  that  there 
has  been  some  question  of  increase  of  adhesion,  in  the 
ground  return  method,  which  in  extreme  caaes  might 
appear  as  un  advanL^e  for  electric  propulsion.  The 
matt«r  is  not  of  great  importance,  and  I  will  refei*  U>  it 
only  80  far  aa  to  aay  that  inteqjreting  my  own  general  ex- 
[whence  and  some  special  tests,  tbe  aahesion  coelHcient 
seems  not  increutod  in  any  practical  degree  by  the  mere 
passage  of  the  current  from  whitol  to  rail. 

Tbe  capacity  of  an  electric  engine,  like  that  of  a  steam- 
engine,  to  haul  any  given  load,  will  bo  meaauroil  by  the 
ti-uctive  efTurt  {wssible  to  be  produced,  and  the  relation 
between  weight  and  adhesion  for  given  ti-ack  conditions. 
The  ready  muldplication  of  cylinders  in  the  one  case  and 
armatures  in  the  other,  white  maintaining  mechanical  unity 
as  to  drawbar  division  and  tbe  ready  coupling  of  distinct 
locomotive  units,  rendei's  the  whole  qnoation  of  capacity  to 
exert  a  given  horizontal  efTort,  without  reeard  to  the  time 
element,  unimportant  and  indefinite,*  It  goes  without 
sajring  that,  it  desired,  a  single  armature  may  bo  con- 
stnicted  capable  of  exerting  as  great  a  drawbar  strain  aa 
any  locomotive  now  in  usq. 

As  to  limiting  speeds,  it  is  not  easy  to-day  to  make  "an 
educated  guess  "  either  for  atoam  or  electric  propulsion. 
The  high  fi^ires  for  fileam  that  have  been  recently  pre- 
*enttid,  both  from  Enghnd  and  America,  are  higher  thcin  the 
limiting  figures  oa  t£ey  would  have  boon  given  by  many 
competent  authoritiea  only  a  few  years  ago.  Eighty-six 
inile«  per  hour  in  England  on  the  Norlh-Kastom  Railway,  87 
miles  per  hour  in  this  country  on  tho  Ucuding  Railway, 
have  both  been  reported  since  January  I,  1690, 
These  runs  are  noteworthy,  not  only  for  the  fact  of  unuaiiol 
speed,  but  because,  as  shown  by  iiidicator  cards  in  the 
LngliHh  cas(>,  and  aa  may  be  deduced  from  the  considera* 
tion  of  the  maximum  cylinder  power  in  the  American  caae, 
the  train  resistances  are  far  below  the  values  that  would 
have  been  predicted  by  even  the  most  liberal  of  tho  received 
formulH-  on  the  subject.  Tbe  total  resistance  |ior  ton,  as 
per  indicator  card  in  the  86  mile  run,  waa  only  l3-4lb. 
According  to  Seurloa'  formula,  adopted  by  Wellington,  it 
should  be  691b.,  engine  and  tender  being  taken  at  50 
tons,  The  load  of  347  tons  waa  carried  at  8$  miles  per 
hour  by  an  exiwnditure  of  1,068  h.p.,  tbia  on  a  level.  The 
engine  was  uompourid. 

Would  it  be  possible  to  atUin  a  speed  twice  aa  great,  or, 
say,  150  miles  per  hour  1 

*  As  an  inUrMting  exam[ila  of  aa  unucual  load  in  steain  aervice, 
I  may  rofor  to  one  oarudatluff  of  136  loaded  cara  nud  twi>  cabooacs, 
hauled  over  th«  MiMuwiippi  Valley  RAilway,  December,  tS85.  The 
load  oonsbted  of—  poanda- 

CottoB  wslffhing 3,296,00 

CarswelghtBg S,2SS,000 

Englneand  tender  wo^Khfng   147,000 

Speed  was  about  10  miles  per  hoar,  B|612,(KI0 
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A  driver  Sift  in  ctmimference  would  require  to  revolve 
5&0  timee  g>er  minute  in  order  to  travel  L3,200ft.  {ler 
nitiitice,  or  K'iO  miles  per  hour,  tliia  without  ii1i|x  8itice  in 
the  mw  coneidereil  the  revohitione  per  tniiiute  ruactted  309, 
and  (ince  in  the  Reuiling  case  &  much  higher  ntle  musb 
have  been  reiubed,  the  drivers  being  tmaller,  and  Ainca  on 
Etaiiotiury  engiues  a  speed  much  above  550  revolutiona  tier 
miituto  baa  been  attained,  it  eeems  beyond  question  that 
from  tbia  point  of  view  the  supposed  case  Is  quite  poaaible. 

Con»ideriiig  tbe  matter  of  steam  sopply,  we  are  again 
brought  to  coQxidor  the  whole  mutter  of  Iniin  roaiftbancoa  at 
all  speeds. 

Total  reiiBtance  to  motion  shonld  be  sharply  divided  into 
two  claaees  :  the  roeiBUnce  duo  tu  motion  through  air,  and 
that  due  to  friction  and  blows  between  vehicle  arid  ti-uck, 
and  to  friction  and  blowa  between  parts  o(  the  vehide, 

For  the  most  part  those  who  constniuted  the  formi)Lic  now 
found  in  text-booka  worked  omoadbedtt  far  inferior  to  the 
best  work  of  to-day,  at  speeds  much  less  than  thotie  now 
attained  and  with  wrong  values  for  at  least  one  of  the 
8]iecie«  of  resistance,  the  atmoephere.  On  this  {loint  I 
bJavo  reconUy  been  able  to  present  as  the  results  of  oxperi- 
mente  at  high  velooities,  made  by  Mr.  Bonj.  J.  DasbJoll, 
jun ,  and  myaolf,  a  formnla  nhowing  the  preasiira  to  be  a 
function  of  the  first,  instead  of  tho  second,  power  of  the 
velocity  as  ordinarily  assumed.  A  conv«ni«ne  datum  point 
may  be  given  stating  that  at  100  miles  per  hour  thti  preii- 
Bure  on  one  aquaro  focty  normal  to  the  direction  of  motion, 
is  131b.,  while  proper  shaping  of  the  front  may  reduce  this 
6-&lb. 

The  absolute  valuis  jnven,  while  corresponding  quite 
closely  with  those  of  leceived  formulm  in  the  neigbbour- 
bood  of  the  velocities  berotofore  oxpcrimentully  attained, 
deput  widely  from  those  atsumcd  for  velocities  hi){her  than 
3D  miles  per  hour,  and  calculated  by  tbe  quadratic  relation 
between  velocitv  and  pressure.  Using  the  more  tmst- 
worthy  values,  I  have  heon  able  to  separate  more  uearl  r 
thait  haa  heretofore  been  ]x>fisihlc  the  atmospheric  from  alt 
other  re«ijtancei  met  at  hijjh  velocities.  Some  inaccuracy 
still  remains,  by  reason  of  tiie  ditBciilty  of  obtaining  exact 
measure  of  the  retiiHtiiig  aritas  in  a  train,  hul  I  have  been 
able,  by  study  of  careful  tests  made  by  others  on  tbe  N.  V. 
Ceiilraland  on  English  roada,  to  Ann  that  ovor  the  range 
from  about  40  tip  to  80  miles  per  hour  the  tonnage 
coeSeient  scorns  practically  coti«tant  at  81b.  Tbiii, 
of  course,  apiilios  only  to  firGt-ciasa  roadbed  and  rolling 
stock.  Whether  this  coefEcient  remains  constant  at 
higher  speeds  wo  do  not  know.  Tbero  is  no  reason  to 
assume,  m  bos  often  been  done,  that  it  incrouos  with 
tho  square  of  the  velocity,  and  on  tho  other  hand  it  will 
not  he  safe  to  assume  oonsbuicy.  From  experiments 
made  with  a  single  2'.^  tons  car  at  about  100  miles  per 
hour,  tho  tonnage  rosistanco  at  that  speed  Boems  to  he 
almui  201b.  per  ton.  Though  this  value  seems  quite 
high  as  compared  with  the  81b.  at  S.*)  miles  per  hour, 
the  ditTercncv  is  in  large  part  to  bo  expkined  by  tbe 
poor  condiiiun  of  the  tmck  used  for  tbe  experiment  and 
a  constant  curvature  which  would  call  for  about  41b. 
per  ton.  Until  better  evidence  can  he  had,  it  will  bo  safe, 
at  leasl,  to  assume  a  value  of  303b.  per  ton,  on  a  first- 
class  track,  with  good  rolling  stock  at  1  'iVl^iO  miles  \>eir  hour. 

Having  made  this  necessary  digression,  wo  may  return 
to  the  matter  of  steam  supply,  and  iftabo  that  by  reducing 
weight  and  area,  both  to  eometbing  \>s>i*  thiin  one-half  the 
nvi|>;inal  valuec  in  the  8$-milo  ma,  the  «kme  effort  would 
pniiuco  the  sjiood  ICO,  inatoul  of  66.  The  area  canncit 
lie  thus  reduced,  but  by  aasuming  a  g>  eater  reduction  in 
vtoiffht — say,  to  100  tons,  or  to  little  moro  than  engine  and 
teiiuer— main tc nance  of  the  higher  sp«e-l  becomes  pusaiblo, 
with  nearly  the  same  steam  cxpoodituro  us  in  the  recorded 

C-dSC. 

To  attain  that  tpee'l  from  rest  might  requii-e  such  original 
weight  of  fuel  and  such  length  uf  favuiinblo  track  as  to 
niuku  the  (eat  prticlically  impotisible  with  steam.  Tbia  loads 
lu  tv  enquire  into  tho  dead  weight  necea3->ry  for  hauling, 
asy,  line  tou  at  diderent  speeds. 

Table  I.  gives  the  horse-power  roqnireil  for  exerting  tbe 
tractive  effort  for  one  ton  at  various  speeds,  at  various  effi- 
cinncics,  with  various  val:ies  o(  cross-section  |>er  ton,  and 
with  the  two  agents — stoam  and  electricity  : 


Column  1  shows  speed  in  miles  per  hour  from  20  to  L40 ; 
cohimn  2,  corresponding  tonnage  coefficient,  or  resistance,  in 
|)onndsper  ton, inclusive  of  atmospheric  ro-iistancc.  Columns 
3  to  8  iiiclusivo  show  horizontal  effort  needed  for  over- 
coming atmospheric  r«u'staaee  under  various  assumptions 
as  to  area  exjiosed  par  ton,  from  1  square  foot  to  0'  I  square 
foot  per  ton.  1'he  former  figure  corresponds  nearly  to  the 
case  of  a  heavy  locomotive  propelling  itself  alone.  Ai  load 
is  put  on  behind  it  other  ratios  are  formed.  Ohltqao  sur- 
faces are  supposed  to  be  reduced  to  equivalent  normal  sur- 
faces, Columns  9  to  14  inclnEtive  show  rate  of  work  in 
borae-ixiwor  per  ton  for  the  various  cases  of  area  exposed 
to  atmospheric  resistance,  efficiency  of  locomotive  being 
tikon  at  5o  ])er  cenL  Columns  IQ  to  IT  inclusive  show 
bar8c-|X)wer  per  tou  for  the  extiemes  and  middle  casea  of 
exitosed  area,  and  fur  locomotive  efficiency  of  80  per  conL 
Columns  18  to  20  inclusive  show  same  for  efficiency  of  60 
per  cent.  Columns  21  to  3G  inclusive  show  weight  of  coal 
and  water  per  ton  carried  for  one  hour,  aaniroing  51b.  of 
coal  and  15lb.  water  per  horee-power  hour  on  a  steam  loco- 
motive.  The  coal  figure  iB  very  close  to  actual  practice. 
The  water  figure  is  less,  but  makes  allowance  for  scooping 
water  at  convenient  intervals.  Continuous  suoopini;  it  not 
considered  practical  or  economical.  Columns  27  to  29  inclu- 
sive show  weight  of  steam  locomotive  and  tender  required 
to  generate  the  required  horse-power  per  ton,  under 
the  aasumption  of  lOOlb.  per  hors&powor  and  90  per 
cent,  eniciency.  Only  three  cases  of  exposed  area  are 
taken — that  is,  one  foot,  one-hn.lf  a  foot,  and  one-tenth  of  a 
foot  per  ton.  The  weight  of  steam  locomotives  is  not  cal- 
culated for  any  other  etlicieacy  figure  than  dO  per  cent.,  as 
this  seems  to  he  quite  constantly  attained  or  surpassed. 
Tbe  assumption  of  lOOIb.  per  horse-power  is  closely  true 
for  many  good  types  of  locomotive  when  working  at  speeds 
from  &0  to  80  miles.  At  lower  spoods  this  figure  is  too 
low,  but  it  11  assumed  that  for  any  ruling  speed  engines 
may  be  built  of  minimum  weight  for  that  s)>eed.  In  passing 
through  lower  than  ruling  spoods,  both  electric  and  steam 
motors  work  at  low  output  per  pound  of  weight,  hence  tbe 
assumption  of  constant  weight  per  horsepower  will  not 
introduce  error  materially  airecting  comparative  results.  At 
higher  speeds  than  80  miles  existing  engines  would  show 
lea<i  than  tOOlb.  per  hor^e  power  ;  but  as  their  boiler  capa- 
city is  reache<l  at  that  speed,  the  iiecoHary  tncroaae  for  any 
regular  work  would  carry  the  weight  figort  to  very  nearly 
the  figure  given  for  tho  bO  to  80  mile  running.  Columns 
30  to  32  show  weight  of  steam  locomotive  and  tender,  plus 
weight  of  fuel  and  water  per  tou  hauled,  also  weight  of 
load-froight  and  freight  cjr  thut  may  be  hauled ;  by  such 
weight  of  motive  power;  the  load  hgiircs  being  obtained 
by  subtracting  the  motive  power  weights  from  3,0O0Bb. 
Columns  33  to  41  show  corresponding  figures  for  electric 
locomotives  under  the  a««umption  of  601b.  per  horse-power, 
and  at  the  throe  ofiicicncioe,  90,  60,  and  GO  per  cent 

The  60lb.  per  horse-power  covers  weight  of  oontain-i 
iiig  car  for  motors.  I  cannot  here  go  into  detailed  Rgare*' 
on  this  point,  hut  believe  that  any  investigation  will  find 
the  figure  safe,  Kuppo«in^  always  that  the  unit  be,  say, 
2^  h.p.  or  more.  I  also  icoow  of  experimental  work  now 
progressing  under  moat  coni[>etent  direction,  which  givoa 
fair  promise  of  leaving  this  figure  much  too  high.  Columns 
42  to  53  inclusive  show  the  horse-power  required  to  be 
exerted  for  hauling  one  ton  of  lfMui—j.f.,  freight  and  freight 
car,  the  relation  between  these  two  being  taken  as  the  same 
for  either  steam  or  oleokric  propulsion  ;  hence  not  necessary 
to  enter  heio.  These  columns  apply  to  steam  at  90  per 
cent.,  and  to  electricity  at  90,  SO,  and  CO  [ler  cent.,  and  for 
the  throe  caaea  of  exposed  area.  I'hey  arc  readily  obtained 
from  tho  previous  columns  by  making  allowance  for  the 
horsc-jtower  necessary  to  haul  that  part  of  evaiy  too,  total 
weight,  which  must  go  into  motive  ix)wer,  machinery,  and 
fuel.  C-olumns  54  to  G2  inclusive  show  the  ratJoa  between 
horse-power  required  by  the  two  agenta  for  hauling  a  toi 
of  !<>ad  (freight  and  freight  car)  at  the  different  apoedi 
efficiencies,  and  area  relations. 

It  is  plain  that  if  we  can  now  obtain  the  ratio  of  cost  per 
horse-power  hour,  as  given  by  the  two  agents,  in  the  corres- 
ponding cases,  we  can  easil?  determine  tho  speeds  at  which 
the  one  oi  the  other  agent  becomes  tlie  moat  oconoouval. 

Let  lis  first  obtain  the  cost  in  electric  propnUioQ, 
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Tahlu   H.  —  Blomeiit^  of   the  coat  of  1   h.p.  hoar,  electric,  in  t:eDt«. 
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0-037 

0-oa 

0-031 

0-037 

0-475 

0-lS 

0-033 

0-033 

0108 


1,000 


0«1 

0-03 

0-04 

0-025 

0-03 

0-475 

0-1 S 

0-028 

0-028 

0-014 


1,500       2,000        3,000        4,000       5,000      6,000 


0-(M 

003 

O1H 

0-023 

0-02 

0-475 

0-15 

0-022 

0-022 

0-011 


0-04 

0-03 

0-04 

0-025 

0-015 

0-475 

O-IS 

0-023 

0-022 

0-011 


0-iH 

Ota 

004 

0-02.'; 
o-iwi 

0-476 

0-15 

0022 

l)-022 

O-OIl 


U'tM 
(i-ai 
001 

o-o-i". 

OWI 

0-475 

0-15 

0-«122 

0-022 

0-011 


0-(M 

0-0.1 
004 
0<f2.'> 

OH«I 

0-475 

O'lS 

0-022 
Oi)22 
0-011 


out 

O-OJ 

0-01 
<Hrij 
0  ttoi 
0-175 

0022 

0-022 


I  For  this,  form  Table  II.,  sbowitig  the  elomonU  in  the 
coat  of  aiiu  boras-poner  hour  in  atationH  of  variniis  capacity 
— frnm  100  to  5,000  h.p.  Kiiginoem  a.ii(l  dynamo-man  are 
B3*uai«<l  to  roceivQ  40  CDnta  per  hour,  and  to  8U[ienntcnH 
a  tDiixiinum  of  1,000  h.p,  This  would  produce,  in  aonio 
cases,  fractional  engineers,  as  for  a  l,.'JOO-b.p.  plant,  but 
such  compticatioti  lia.<i  been  avoided  by  nasuminf;  a  conatAnt 
value  par  unit  of  [tower,  in  the  {MV-rull  oioioont  in  plaiibd 
exceeato^  1,000  b.p.  Finimeu  and  bel|jeni  are  taken  at 
30  and  26  cents  per  hour  rejjwctively.     Superintendence 


at  30  cents  per  hour  is  appai-ently  low,  but  19  &quiva1«nt  to 
CO  cotits  for  diiyli^ht  hount,  Bince  the  plant  is  able  Lo  nin 
2-1  bnura  with  tbu  name  general  siiperintendence  aa  for  13 
hours.  It  IB  further  stippo8«d  that  the  total  of  this  it«m 
wilt  nut  require  increase  until  the  capacity  reaches  3,000 
h.p.  faej-onJ  which  it  remains  constant  per  unit  of  jxiwor. 
Aa  no  other  olemont  of  coal  is  sup|X>flec)  to  vary  beyond  this 
point,  the  table  shows  here  a  mioimum  totul  cost  por  uuiti 
and  a  constant  cost  beyond  it 

Coal   is  aseumod  to  cost  3  OOdoLs.  |)er  ton,  and  to  bo 


£f4 
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consumed  »,t  the  rate  of  3-3lb.  per  electric  horso-power 
hour  in  the  dynaioo  A  very  sligbt  error  it  made  in  taking 
the  rate  of  contnim]>tioTi  m  constant  wbilo  cbAngtng  the 
capactty  of  the  cncinefl. 

Cost  of  Rteam  pUnt  i»  tn-ken  to  vary  from  SCklolit.  per 
honto-iMwcr  in  n  stnAl!  plant  to  SOdol*.  in  a  plant  of  1,500 
h-p;  Thifl  lattor  (ipiro  may  seem  too  low  to  «omo,  bub  J 
bave  reoent]/  <een  the  figorea  for  ao  600  h.p.  plant  in  a 
ncighhoiirins  MjjUAchiieotta  city  which  cost  in  place  at  the 
ntv  of  SSduu.  per  horec-povrer. 


{To  be  coiUiDMAf.) 


PROF. 


ELIHU     THOMSON'S     ELECTROMAGNETIC 

INDUCTION  EXPERIMENTS." 

BT  J.    X.    rtxittMn,    U.A.,  cao.,  U.t.B.B. 

(Condttdwl  /nm  pQ^t  4^^> 

In  ft  clu»ed  iron  circuit  embraced  ^  uac  part  by  a  ntttttuutiuiiff 
'  w^  and  BubjeaWd  to  mpidly-r«v«ncd  mttiriLatio  furcu,  the  mag- 
noUc  uiductiun  duea  nut  conGiiv  itaelT  wliully  to  the  {mth  of  least 
mAgnctic  leeiatanoe^viz.,  the  iron  (laLh— but  takes  a  abitit  cir- 
cuit in  part  acfoee  the  int«rior  Air  opfKc.  Tbia  wiuto  field  may 
in  badly -doaigncd  trannfomiGn!  bo  anmethtiig  considcnblo.  I 
believe  tliat  nn  iinixirtniit  puint  Cu  hold  in  view  in  Imiiefurmer 
oouetntotiou  ia  to  subject  t&o  hoa  circuit  uniTuruiIy  tu  tho  niaK- 
netjaiog  force  by  embracinf;  all  porUniis  of  tbe  iron  circuit  iritn 
primary  windinf^,  and  not  locatone  the  windinKfl  Biinply  at  one 
part.  There  U,  then,  a  tendency  to  chock  t^o  prtxluGtian  of 
yitmto  field  by  the  lateral  budging-ont  of  tho  mngiiotio  linos  nf 
foroe  from  tho  iron.     In  Fig.  31  in  u  diagram  illustratinjc  the 


stc. 
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arrangontont  of  primety  uid  sooondary  coils  most  fAvoiirahlo  lor 
the  |d>odaction  of  waste  fields  and  in  Flj^.  32  tho  armngomont 
least  farourablo  for  tho  same. 

The  fon^oini:  exporimotita  are  of  such  a  nature  as  obrioesly 
lo  force  on  un  the  tnouKht  that  useful  and  perhaps  important 
applications  can  bu  ninae  in  electro nuignc tic  umchlaory.  Prof. 
Elihu  Thomson  has,  as  you  can  iiungiuv,  nwl  been  sJow  to  do 
this ;  fer  in  him  is  united  1>uth  a  keen  ecionti&c  sagacity  and 
that  «loar  ntvntnl  liiion  wtiich  enables  him  to  punuv  to  ita 
legioal  issue  in  f  tnetice  the  oonsequenMS  of  scionti^c  dioooveiy. 


tic. 


ra- 


Fie.U. 

He  has  already  appliod  these  principles  to  the  eonstruotien  of 
a!t«m  a  ting- current  indicators,  altamnting-eurTotit  arc  lamps, 
roj^uhiting  d«vict«  for  nltornating  curronts,  and  Ut  rotary  motors 
for  such  cnrrenta.  For  current  indioatora,  a  pivoted  or  *u«- 
pendod  copi)«r  hand  or  ring,  (ii>rap<iae<l  of  thin  waaheta  piled 
Cogother  and  insulated  from  one  another,  and  made  to  eUT]r  a 
nointor  or  iiidei,  has  bean  plaeod  in  tho  axis  r^  a  eoil  eonvtf^- 
tag  altomatiug  currents  whoso  amount  or  potontial  is  to  he 
indteated.  Gravitr  or  a  ■i>riiig  ut  u»ed  to  firing  tho  inditx  to 
Che  aero  of  a  divided  aoale,  at  which  time  tho  plane  of  tho 
copper  ring  or  baiid  make*  an  angle  of,  say,  l&deg.  toSOdeg.with 
the  plane  of  the  coil.  This  angle  is  increased  by  defleetion, 
more  or  less  graat,  acconliitg  to  the  current  traveriiing  tho  coil. 
Tho  inatrooient  can  bo  cnTibfattKl  for  set  oonditii>ns  of  u«o. 
Tine  woold  not  permit  of  a  full  dosoription  of  these  urange- 
moiita  as  niade  gp_tq  the  present^ 

■  P^«r  teed  hefors  tha  SeaUty  or  Arts,  May  14,  leM. 


In  arc  lamps  the  ma^et  for  forming  tho  arc  can  bocoraposed, 
of  a  closed  conductor,  a  coil  for  the  pnsBnge  of  cnironti  and 
inm  wire  core.     The  repulsive  action  upiin  theolooedootidtii: 
Itfta  and  rvfiKlates  the  carbons  tii  ainch  tJie  Name  winr  that  i 
troiitaKneta  do  nhvu  continuous  currents  aru  used.  The  ele 
inductive  repulaivH  action  has  also  been  applied  to  regulatin 
devices  for  alternating  curretila,  with  the  details  of  which 
cannot  now  deal. 

For  the  constniction  of  an  alternating -current  motor,  whidi 
can  he  started  from  a  state  of  rest,  the  principle  has  also  been 
appliod,  nn<l  it  may  hero  bo  remarked  that  a  number  of  daiigni 
of  audi  inotura  is  practieal>l». 


■  f' 
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One  of  the  simplest  is  at  tolloirs  :  Tho  coils,  C,  Fife.  Si,  _ 
travoracd  by  an  nttcmBting  ourront,  and  arc  placed  »vur  a  cc 
B,  mounted  upon  a  liorizimtid  nxis  trnusvcrao  to  Lho  aits  of  _ 
coil  C.  Tho  torminnla  of  the  ooil  B.  which  is  wound  with  in- 
sulated wire,  arv  carrietl  Ut  a  cuiuinuuitiir,  the  brushce  being 
cennuoled  by  a  vire,  aa  indicated.  The  coniuiutator  is  ao  con- 
Btrucl«d  as  to  keep  tho  ceil  B  nu  short  circuit  from  the  nosi- 
tion  of  cuiucidciico  with  tho  plnae  of  C,  to  tho  position  woere 
the  plane  of  U  is  at  right  aiigfce  to  thnt  of  0  :  and  to  keep  the 
coil  It  opeu-circuitetTfrom  tlui  ri^ht  atiKled  position  or  theiv* 
AWat4  U>  tho  pimitiiin  nf  ]mi-id!ul  i>r  uoincidenl  planus.  The 
■leiloctive  rvpuhiiiju  exhihiLed  by  U  will,  when  ita  utrouit  ia  c^im* 
pleted  by  Uie  oomiuutAtor  and  brushes,  as  deaoribed,  act  to 
place  its  plane  at  riglit  anglos  to  that  of  C,  but  being  then  open- 
circuited,  its  momenlam  carries  it  to  the  poatioD  jaat  past 
pamllolisni,  at  which  moment  it  is  a^in  nhort^inmma,  and  so 
on.  It  is  cajiahlu  of  very  rapid  rotation,  but  it*  energy  iaani^L 
He  has  extended  tlie  principle  to  the  construction  of  moro  oom* 
plete  apparatus.  One  form  has  its  revolving  {xnlioii  or  arnui- 
ture  composed  of  a  number  of  sheet-iron  discs,  wound  aa  usual 
with  three  coils  crossini!  nirar  the  shnft.  The  oomuiutaier  ia 
amin^fl  to  ahort-ciroitit  Mtch  of  thuMi  coils  in  succession,  and 
twice  til  a  revohition,  and  (or  a  periml  of  90ileg.  of  rotatio 
each.  The  field  cuijs  surround  the  armature,  and  there  ta 
laminated  iron  field  structure  com oletiug  tho  ina|{netic  uirouit. 


I 


Fill.  M. 

In  Figs.  M  and  35,  we  have  diagrams  which  will  give  an 
ot  the  ainstruction  of  the  motor  referred  to.  C  C  are  the  field- 
ooila  or  induoin)^  coils,  which  alono  are  put  into  the  actuating 
allematiiig  circuit.  1 1  is  a  niiuts  of  laminated  iron,  in  the 
interior  i)f  which  the  armature  revolves  with  its  tbroo  eoila,  B, 
U',  W,  wound  on  a  core  of  sheet-iron  discs.  The  oommotAtor 
sliort'Uirciiita  the  annature-ornlR  in  succession  in  Uie  proper 
positions  to  utiliau  the  ropulslTo  effect  Ml  up  by  the  currents 
which  are  induoed  in  them  txy  the  alt^niaiiima  in  thn  tidd-c<^.ik. 
The  motor  has  no  dead  point,  and  will  ntnrt  from  ■  slate  of  r«t 
and  give  out  considerable  power,  but  with  what  eltictoncy  is  not 
yet  known.  A  curious  property  of  the  machine  is  that  at  a 
esftain  siwed,  depending  on  the  ia|Mdity  of  the  alternations  ta 
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ths  ooil  C,  «  ooatinuoua  current  pu«eii  fmm  one  onmrnntAtor 
bru«h  t«  tho  utli«i',  and  it  thu*  perforins  the  funotion  of  cun- 
verting  BoaiD  vlectm  energy  from  ad  ihlWriuiLinn;  U>  »  concinuciua 
form. 

A  nnwll  motor  of  a  curiQUS  t^pe  Ii*a  boon  miwlo,  utiluing 
the  prinoijile  of  "  sliadiiitc"  tbu  pole  hy  cluiod  circuit*.  A 
Uniiuftted  ring  {Vig-  36)  in  w»uiul  over  with  iriro,  but  luu  ii 
■lot  cut  Uirough  il,  diridiog  tbo  ring,  nod  onuBing  it  k*  prosvnt 
twu  polg-iiwoB  opposite  to  ouch  otbor  at  tho  cut  pnrt.  Gnoh  polo 
ia  unuigBd  bjr  a  aot  of  cJoaod  ooppor  buidi  t«  bo  "  t^UKled.'     A 


Fio.  36. 

copper  iliiKt,  froc  to  turn  on  a  shaft,  ia  introducod  by  una  edge 
iniu  the  nir  t^nji  In  thu  mn^iot,  and  tumn  rapidly  when  tne 
^-nagnet  U  excilfid.  A  hiIvot  cuiii  hold  jutt  m  tn«  vd^u  of  the 
'■ir  gap  in  such  an  utturiiiitiiig  iiuii(a«t  with  sIiadiHt  poloi.  is 
drawn  iato  tho  inter|)ciUr  apace  aiid  projieiled  wttb  suiue  forc« 
through  the  saiho  :  but  a  lead  disc  or  coin  of  tose  metal  is  not 
act«d  upoTi  iiiinrly  by  the  mmv  force  owing  lo  iti  iiiferiur  con- 
ductivity. I  lwv«  left  [nyaulf  but  littlu  thiiw  to  st>Bsk  lA 
liiiniori>uA  appli'i:atioiia  (if  ihemt  ]irinci]il<ui  in  .tLtL-mittiiig-ciirrenl 
nu-turs.  Tho  well-kaowu  meter  of  Mr.  SchAllenbortcer  vium 
AioKiihwi  t«you  here  i|uit«  recently  by  Prof.  Forboe.  Therein, 
however,  n  new  fiirin  of  meter,  designed  by  Messra.  Wright  and 
Ferraiiti,  wliioli  oxhibita  in  a  most  beautiful  miinner  a  practical 
application  of  auine  nf  thesis  principle*  wbicb  linvo  hriuny  occn- 

fii^il  our  ntlenljon.  Iii  Fi{{.  37  wu  luivua  dia^mnt  nt  Lbiii  miitar, 
t  conalsts  in  its  lalest  form  of  a  pair  of  vertical  oleLti-oinnyiicU 
-^lUajnioU  hnFiiig  divided  iron  coros.  To  the  pilna  iif  tliese 
Diagneta  am  iitLicliwl  curved  Iiorns  of  dividod  iron,  which  lie  in 
a  horiBontal  plane.  Tlie«o  curved  horns  nru  nmgnotically 
blirottled  at  iot«rvali  along  thefr  Isngtli   with  oop[ier  bandji. 


cafnt 
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The  curved  horns  ombraco  n  circuhir  apace,  in  which  t»n  r«volve 

a,  light  copper  or  iron  sliallow  ayliuder  of   thin    metal.     This 

oyliitdricnlbnnd  foruio  tlio  puriphury  of  a  light  whcol  capiihlo  nf 

rotnlion  on  n  verticil  asiU.     Gearoct  to  this  nxi*  is  a  counting 

media riiani,     Th«  alia  also  carnM  a  vaiic,  hiwing  mica  blades. 

Th<t  electruiii»((Qclic  principle  maybe  bri«tly  tlewribed  thus; 

The  throttling  of  tho  cur\-cd   iron  hums  eausos    the   rapidly 

roVDncd  magnotism  to  tnko  the  furiiivf  a  lateral  dilliuion  of  li)ie« 

I  of   force   frtim  Ihc  niiles  of    tho    honia.     In  clfcot   a  scries 

bof  opiKisitcly-nftmoil  itingiietic  polos  travels  along  the  horn  frmi 

ttJu  Dam,  whore  it  ia  iii  contact  with  the  top  of  the  electro- 

tmagllftt  to  the  tip.     These  polcn  aro  rci^rcDaiitod  by  a  series  of 

,  tninches  of  linos  of  force  setting  out  liiterully  frutu  tho  aides  of 

tho  bom,   and  travelling  uji    it.     Tho  Literal  passage  of  these 

linea  of  force  Lhrt'ugh  tho  uietnl  band  which   forms  tho  rim  "f 

the  incvable  whnel  generates  in  it  eddy  current^     These  are 

continually  repelled  by  tho  moving  Held  jiroduuiug  Lliem,  and 

honoe  a  motion  of  rotation  ia  given  to  thu  wheel  by  the  alter- 

mting  magnebiam  of  the  niasnctic  iK>leB.  The  apeod  of  rotAtivti, 

|W>Knptuxl«d  niiiAkly  by  Oiu  ittues,  can  be  mado  to  hn  pru- 


portional  to  the  current  strength  of  the  ourrent  exciting  the 
magnets,  and  hence  tha  total  turns  of  tho  wheel  in  a  given  tima 
t«  the  tfital  eloetric  nuantity  flowing  through  llto  niet^r.  A 
beautiful  ndapUtion  ha*  hero  been  made  of  the  princiiJea  wa 
havti  been  bneSy  studying,  and  much  more  iniglit  be  aaid  in 
expknntiun,  or  nthor,  in  olucidation  of  Ihonetionof  this  meter 
dia  opportunity  permit. 


M^C< 


Z»A^ 
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It  would  talcs  me  btTond  the  limits  of  the  time  during  whioh 
I  am  [ivrniitted  to  tmjMas  upon  your  attention,  if  I  were  to 
uttenipt  to  exhaust  tli«  list  of  ttluctromotor  applications  that 
hare  boen  made  of  these  oleotroiiiagnctic  repulsions.  That  is  n 
gubiect  important  enough  to  deaerve  a  separate  Irentiiicnt.  In 
Horlin  not  long  ago  I  saw  a  most  ingentiiua  form  of  Milf-sl4irting 
alternating -current  motor,  the  invention  of  Hoit  pou  Dolivo 
Dubniwiikky,  in  which  the  mtating  portion  was  merely  a  solid 
iron  uyliiidor,  ouiuitituting  a  coijiinutntorless armature,  revolving 
in  an  alternating  field,  arid  which  actiHl  in  a  porfoctly  marvelhnia 
manner.  The  region  of  practical  invention  hero  opiimiil  ia  a  very 
wide  one,  and  I  have  therefore  ventured  to  direct  your  thoughts 
to  it  to-utght,  conlident  tliatitacharnctarin  this  reai>eot deserves 
nil  t!iv  ntttintinn  it  can  obtain,  and  that  a  firm  f<~>in)dHtinn  for 
Huch  work  in  laid  in  these  int«restiDg  researches  of  J'rof.  KVihtt 
Thomson. 


LEGAL    INTELLIGENCE. 


CROHPTON  AND  CO.  v.  EUESON  ELECTRIC  COHPANY, 

UUITED. 

In  thin  action,  which  bc^ao  on  Wednesday  last  before  Ur. 
liaron  llHcidlwton  and  a  special  jury,  the  plaintiffii  claimed  to 
i-ecovor  from  the  defendant*  a  sum  of  £4!jt)  odd  for  certain  goods 
nopplied  and  work  done  for  the  defendants  at  thoir  request.  It 
was  agned  during  the  trial  that  £3»i  van  tho  amount  to  bo  iwid 
the  pfnlntilfa  by  the  defendants.  The  defendants  oounter-claimed 
(or  (lamagce,  urging  that  in  Mav.  I8HS,  It  was  agreed  between 
them  and  the  jjlniiiLifTft — who  at  llial  tluio  knew  all  about  cortola 
nrrruiKeinoiite  b}-  the  dofeudunUi  with  the  North  Motropolilaa 
Tramwuyc  Coin|wuy— that  tho  uluiritifrKHheuld,  for  reward,  under- 
take and  bo  reepoosibla  to  the  aufundnnts  for  the  BU|>erlntendeincQ 
and  erection  of  certuiii  Mork.'i  iiud  buildings,  and  the  running 
armngemeiils  in  conueotion  tberewilh,  and  stiould  have  llie  sole 
control  and  managvment  of  the  samu,  and  flioukl  cierciHo 
nil  diio  and  renronnble  rare  and  Hkilt  in  Euch  manufce- 
mcnt,  and  that  the  plaintifls  undertook  to  put  the  whole  of 
tb«  raid  wtirkg,  buildings,  and  (ilnnt  into  proj^r  working  order 
and  to  da  all  thinpji  nccMiwry  to  injiure  the  prrjgjcr  a-orking  and 
running  of  the  dentadnnU'  trartjon  onginca  and  of  the  traffic  on 
the  North  Metropolitan  Tramway.  >o  far  an  it  depetided  u{inn  the 
uld  engines,  and  chat  the  plnintilTn  tJicroupon,  in  purjiiiancc  of  the 
NBtd  arrangement,  entered  upon  such  maoagcineaat  and  supervi- 
sion of  tlie  taid  works,  etc.  and  took  poasoalon  thw«of  nod 
osemne^l  their  whole  control-  Tbe  defendanta  alleged  that  in 
breach  of  this  arrangement  tho  plaintiffs  were  eiiilty  of  nsKli. 
gciice  In  carrying  out  the  same,  and  had  so  cnnsea  the  defendants 
mHous  Iom  and  damage,  inasmnoh  as  owing  to  such  neL'ligeiioe 
the  North  Melra|x>litan  Tramwsvs  Company  disoontinuotithe  on 
of  i.hn  dofendanlfl'  electrical  unginos,  and  reused  to  continue  iho 
arrangemonte  then  nubeiating  betwesn    thsm  and  tbe  defendants 
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for  the  ein|i)oviiienb  of  aaah  eneineflf  nnd  tho  (tofondant«  nccord 
ingly  lost  tho  |>ro6U  vad  bcnefite  which  tbey  would  hare 
dMind  hj  roMon  of  *u«h  M-mngemeiil*,  Rnd  the  works  «nd 
buildinffH  which  they  bml  erected  At  Ilford  boouiM  aseJam.  The 
l>lHintiBK  dnniwl  tho  Rgrecmmt  aa  alleged  by  the  defendante,  but 
admitted  thnt  in  May,  1888.  thty  did  a{me  bo  t«ke  the  mana^^. 
iDOnt  of  eroctiDK  and  working  tue  now  depot  in  Romford -roAil. 
llfordi  and  to  engogo  and  p&y  the  meoa  and  in  {iitrAuonco  of  aucli 
■freemeat  Uiat  Ihoy  did  eiit«r  tiiion  euch  unilortahiiii;.  Tli« 
plainlifb  deniwl  thul  at  thi-  liinc  thoy  knoiv  of  tht:  ncmtijtcniuiita 
Between  the  defandanu  and  the  North  Aletroriolitnn  Tramwuyi 
C^omiianv.  aa  lUleffod.  Tbe  plaiottflii  furtliurr  ikniod  their  ncgli- 
Ifdiice,  and  abo  tnat  the  delandantii  had  mintninod  any  linmngo 
whaberor.  lb  appeared  Ihab  for  aoine  nx  months  previom  to 
May.  1888,  tbedaUtof  the  at^roemonb  betwooD  tho  pLnini.irr«  nnd 
bho  dofendaalei  the  daftiidanto  luul  boon  ruaDing  their  cloctiicitl 
onginee  upon  a  portion  of  the  North  Motropotitan  TrniiiwnyFt 
CoropatiT's  ayat«in  wtbh  sonio  Roooou.  In  Au^st,  1887.  it  b«ing 
propceod  to  oxtond  tb«  use  of  their  encinea  to  other  parts  of 
the  tramway  compaiiT'e  ayatem,  the  defenaanta  for  I  he  tune  left 
urr  runniutr  their  englnea  aa  before,  with  the  intention  of  enlarcicig 
thinr  wottiei  Otc.i  in  ttiat  connection,  nod  resumini;  the  runntcix 
K[Mn  iv<  nnoii  ac  {lonBiblu  on  tho  nioro  extondvd  bnnin.  ^Vit)i  tbnt 
oEiecb  tho  contrnct  in  dinputv  hnil  boca  entered  into  by  the  plnin- 
tiffii  and  Lhc  dcfnndiuit'.  On  S«pt«mt>or  10,  1S88,  the  running  of 
thn  dofcndnntu'  cneincH  waa  reaumod,  with  tho  reatilt  that  ona  of 
the  oneitieo  brolcodown  in  the  morning,  nwint;,  it  wait  itHogoH  by 
the  daleDdant*,  to  the  pln.intillii'  ntidlifroiice  in  chjirginK  the  bcph- 
tnulalors,  and  od  tho  snmo  day  two  otiior  cn^incn  broke  whct^la  in 
,  KoiDK  oror  tbo  tram-lino  poinie  loading  bo  tlio  dofoudante'  dopob, 
'  (to  Uta  foUowIag  day  one  of  the  enginoe,  ou  being  rovon>od,  toi^: 
out  ioveral  tooth  In  tho  rack  goaring,  iliuI  vrnt  comu'letoly 
disabled.  On  the  following  day  no  mlehap  ooonrroa,  bnt 
the  defendants  on  tbnt  day  received  noUco  from  the  tramway 
comiKuiy  loceaae  ruiifiiii((  their  anginea  on  their  syatem  unlean 
theyi  wen:  tn  a  poaitiun  to  tAke  up  Uio  ciiliro  rcr>[iuni<:billby  of 
the  motivo  jiowor  of  their  wbuk  Irum  oyHtom.  Thin  they  wore 
not  in  a  poHtion  to  do.  und  bhu  Jefendnuta'  cii)rin«a  hud  nob  eince 
boon  ooiployod  bv  tho  ttamwny  coHijMiny.  It  ap|)oi»ro(i  tlmt  iilt«r 
tho  Bgroemont  &atweL'n  the  pUintillii  and  Cho  ilefendantii  tli« 
formor  took  ovor  tho  tnaiuiLfeiiient  of  all  the  dofcmliiRUi'  wurkH 
and  plant  in  connc-cbion  with  their  nrrn,ngeiDeQts  with  the  tmni' 
way  company.  The  most  importnnt  point  in  the  ciiao  van.  What 
was  tho  rolabioaship  boCwocn  the  plointifla  and  the  defondantf 
under  ikoir  agreement?  On  the  ooo  hand,  the  ptaintifli!  aeeortod 
(hat  they  were  merolv  innnngont  for  the  dofcnn«n(«  in  t)io  doom 
of  thoir  for«m«n,  and  thnb  oonteqaontly  tbey  oonM  not  bo  hold 
liable  for  the  negligenoo  of  their  subofdtaiAte«,  who  were  r«Ally 
the  ur^anta  of  Uie  defondants.  The  defendanta,  on  the 
other  linnd,  coiibondod  tliat  under  tlie  UKteeuient  the  plain- 
tifTn  conbmiTbed  bo  tAke  over  the  entire  control,  eujiurvuioii, 
and  maimtiunient  o(  all  the  defendants'  works,  elo->  in  con- 
Jt«Ction  with  llie  defendanta'  arranscioenu  with  the  tram' 
my  eempony,  and  that  this  being  ho,  Lhoy  were  liable  for  all  acts 
of  miaiBajiageraenb  by  tbemaelvee  or  thdr  survantH.  It  wua  furllior 
nidged  that  where  an  eiport  it  employed  to  do  work  from  which 
apecia)  dajnofOB  are  likely  t«  follow,  untl  in  aware  of  all  the  parti' 
euUr  oiroonuitancea  of  bno  cone,  ho  Li  liable  for  any  nuc.li  tipocial 
^anaftW.  "Eadivyv.  Baxeadnle"  t'-t  ^'^■).  "  BoiEo  c.  tMwiirda  " 
{Jir.lf.,  Doc.  28,  18H9),  and  "Simi»oo  .■.  North -Wc«l«ra  Railway 
Company"  (3  (J.K.I)., '27'!)  were  cited  in  i>upiK>rt.  of  thiacDnt«n> 
tion.  A  good  deal  of  ovidenot:  wax  adduoed  on  both  sidos,  and  at 
the  clofo  of  tlM  ciow, 

Mr,  Bnron  HatMUeaton,  in  Hamming  np,  told  the  ^ury  that  lb 
ImmI  boon  odmibtod  that  the  dolondanto  owed  tho  plaiutma  £384, 
and  that  Ihofoforo  for  that  MUm  the  plaintiffs  w«re  entitled  Lo  a 
wrdiot'.  The  real  (]ti(i*lion  aroao  u|ion  the  defeiidjkntd'  u<jtintur- 
eUlm— via.,  ware  the  plaintilT?  liable  in  damasea  to  the  defond- 
anta,  and,  If  so,  to  what  amount  ?  In  eoiuidermg  Uiosa  (|iieeibions 
they  wuuid  have  to  decide  what  waa  the  oiact  oonbracb  «iiit>ered 
into  between  the  plaiubUTs  and  tho  defendanta  !  Were  tlio  ('romi^i- 
bona  meittly  managors  to  the  defendanbe  in  the  Mn»o  of  a  foromnn 
or  bailiS'B  position,  or  were  they  really  in  the  poaition  of  contrnc* 
Ion,  tjddng  over  the  entire  manogeraent  and  eoetrol  of  thia  par- 
ticular pari  of  the  datendanta'  buainsu,  and  reBiiunKiblu  for  the 
Beglifjonuo  of  bhe  dofandanla*  aorvants  nn  rf  tnoy  were  their 
own  "[  That  queabion  realty  rirjiended  utwn  iho  view  they  took  of 
ih«a^[rooinont  bolweonthcplaint-ifln  nntl  the  dcfondnnta  In  Hay, 
Itltt)).  Thia  agreement  could  not,  the  toanwd  Baron  thongbt,  tie 
uid  bo  bo  in  writing.  Ho  would,  however,  loavo  bhem  to  aay 
whothor  it  wan  in  writing  or  not.  If  it  were,  it  woald  bo  for  him 
to  inlerprot :  if  not,  they  wonlH  have  toiwy  whnt  wimtho  intention 
of  tho  contracting  iiartiee.  The  mcond  auestion  in  tho  oaae  woa 
that  of  nogligcncc,  which  they  would  nave  to  conaidOT  if  bhey 
found  Uiat  the  ptaintilb  woi'o  in  the  position  of  contraobon,  na 
exulained,  and  not  motoly  foremen.  The  learned  Baron  then 
reMrrod  tiio  jary  bo  tho  throe  hcjuia  of  alLegocl  nogtigence  und  the 
evidenee  tbareon,  and  oonolndod  by  eharging  them  npon  theqnea- 
tioD  of  damagea,  esplatnlng  the  doetrino  of  remote  damagee. 

The  jury  retirad  to  oooalder  their  verdict,  and,  after  a  ooaaider- 
able  abwmL-e,  Uiey  found  a  verdict  for  the  defendanta  upon  llieir 
ooantor  claim,  ami  bbab  the  ploinlitTn  were  ooiitrwibing  parbiee  and 
guilty  ol  noicUseinve  in  mpecb  of  the  acuumulalorB  and  rack 
tooth,  bet  not  u)  the  reapect  of  the  points.  Thoy  oBMeaod  the 
dame^  at  £1H4.  They  alao  foand,  aa  directed,  for  the  plaintiSa 
on  thoir  duiia  for  £3M. 

Ji>d|nneQt  Bccotdingly,  and  certificate  for  HfMxaal  jury. 

Mr.  Moultoo,  Q.C,  and  Mr.  ttraham  aiiiwareil  for  the  plain- 
tiOil  and  Mr.  Pinl^r,  U-C,  and  Ur.  Ikiajafiold  wore  tor  t^ 
dofondonta. 
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Prof.  W.  E,  A7KT0N.  Preeidont,  in  the  chair. 
Mr.  C.  v.  Boya  miuli:  LwLi  rromtiiuuicittlons,  firat^  "On  Pbate- 
KTBptia  ef  Rapidly  Uorlns  Obloota,'  and  Hooond,  "0»  the 
Oaolllatlax  Sleotrle  Spark."  AooUection  of  aiqwatue,  by  which 
ho  had  bte^n  uble  to  photografih  drop*  of  water  in  tbolr  rariona 
elagoa  of  formation,  woa  nxhibit^id.  It  eonaiatod  of  a  lantern  and 
lenam:,  by  whii-h  a  trniigh  in  which  tho  drofai  were  (anned  oould 
be  KtronKly  illuminale'r,  oombined  with  a  camtra  and  rerolvtBg 
dixc  with  one  iicrforalion.  By  bhla  DMIM  OJ^KMurM  of  about  da 
of  n  Bccond  could  be  made  about  30  bimea  a  aeoond.  Tbo  elide  ol 
the  camera  was  about  3ft.  long,  and  could  bo  loOTOd  acroee  the 
field  by  band  to  as  lo  take  the  coneooutivo  impteteionaon  ditfereot 
purtfl  of  tho  platOL  The  resulting  photographe  show  with  remark- 
able oleameoi  the  formutiiML,  broakiug  away,  the  oflcillationa  of  the 
drops,  and  their  roboundtnit  in  tho  liijuid  into  which  tbey  fall.  By 
eubtiiii^  the  phoLojcriiphii  into  ■triiw,  oiu;h  ntrip  iG^reaoDline  a 
HJnple  exjmtiiire,  and  mounting  them  on  a  due,  Ur.  Boyn  had 
arranged  a  kind  of  tbaumabTopo,  which  rcprMonted  the  phenomena 
in  a  very  realistic  manner,  lie  alao  oxhibited  phobocraplia  ef 
■mnll  water  fountain*,  broken  ui>  intodrotia  by  mncieaf  eoundn, 
which  he  hail  ukon  by  thooJoctrio  Hpnrk  without  the  aid  of  lenaes. 
Tho  shadows  of  the  drops  wore  shsrply  defined,  even  wbcn  masni' 
fled  considerably,  and  xAie  various  sl4i},'eM  o(  bransltion  from  tke 
llqulil  column  to  the  deUt^cIiod  [wrbiclot  were  wdl  ahown.  Finding 
it  potuiiblu  lo  obtain  snub  good  renulta  from  a  almple  (pArk,  il 
oocuni^J  to  him  that  he  might  get  a  Biic«eeidon  of  pbotoetapba 
from  the  intermittent  light  of  an  oaeillabing  apark,  and  in  tbia  IM 
WM  fairly  Mucceaaful.  An  apnaratua,  doviaed  to  ahov  the 
oaciilatory  character  of  a  diaeitargo,  waa  next  erblblted  in 
Operation.  It  oonaiabntt  of  a  diae  onrrying  m  lenaea  amnRcd 
In  two  set<i  of  bh.rco.  Tho  members  of  each  aeb  were  at  difCBieat 
distances  Irom  tho  nxie,  so  that  tho  images  of  bbo  eparh  on  lb* 
scteoii  do  not  coincide.  The  disc  culi  bo  revolved  at  a  high  epeedg 
and  thv  Buoocasivo  t|wrksaref«e»  as  bright  patchoaontheaerewu 
By  this  apparatns  a  single  diaoharge  can  be  esamtnod,  wherena 
with  m.  Lodee'i  apparataa  lb  la  deurable  to  have  a  fairly  mpld 
succeaalan  oraparu.  Pbotograpba  of  an  oscillatory  diachnrce 
taken  with  tho  apparatus  were  exnlbitod.  and  tbeee  ebow  that  vam 

dnrntiim  uf  tl>u  ifliiiiiiii.'iliiiri  in  u    (uinMJtTablo  frsotloo   Of  a  OOm- 

S'lvte jjcriod.  Lord  Rajlelgb  tviid  he  woa  grcatlj  inleroeted  by 
<lr.  Boys'  apparatus.  U«  (Lord  Ke.yleigb)  had  phobogranhod 
water  fouoLama,  both  when  broken  un  end  when  made  to  coaieecQ 
under  electrical  inUuenoo,  but  it  hnil  novor  occurred  to  him  tiMt 
it  would  bo  loitaiblG  bo  get  enough  light  or  nutlii'ient  MharpBtM 
from  a,  single  sinrk,  Mr,  Boya'  iuocoea  ho  believed  bo  be  owing 
bo  tlio  fact  of  hie  using  DO  lenoes,  wlUoh  would  absorb  the  ulbro- 
violet  rays.  Uonbo  tbougbt  the  notUod  might  be  developed 
so  aa  to  ipve  ahadod  pictures  instvud  of  mere  roproaonta- 
tions  in  b&olc  and  white.  Kr.  Orosory  asked  Mr.  Boya  if 
he  had  tried  bo  »t  greater  potenttaU  for  hia  oatnllatOiT 
diachargea  by  ualng  Dr.  C)dge't  "  inipulalve  ruah  "  arrang«mKih 
Hr.  Trotter  unijuired  whetlier  the  lingle  aparka  uaed  to  photo- 
^ruph  Iiliu  watur  fountnine  were  as  Utkc  as  those  r«]uired  to  sbow 
uacillatLoui).  Hr.  Boya  nnid  he  hud  not  tried  Dr.  Looge'e  "uopul- 
■ive  rush  "  arrangement,  because  of  tho  enormoua  camcity  of  the 
condenBora  rc<|uired.  The  sparks  need  to  photograph  tbe  broken- 
up  fountain  wna  verj*  small,  being  only  about  iin.  long  and  from 
a  few  jora.  Prol.  Parry  nakod  Lonl  R^ylf^igh  whether  it  would 
bo  pomiblo  to  compare  the  sbapee  ol  the  waterdrops  ahoam  in  tba 
photographs  with  tho  shapes  of  the  liquid  enrfaooa  of  revolnbioo 
given  ny  Sir  W.  Thomson  at  the  Royal  Institntlon  some  year* 
ngo,  or  whether  the  changed  of  shape  were  too  mpirl  t«  permit  of 
the  NUi-faeo  benaion  being  all  Important.  Mr.  Baya  thoiigfal  the 
nioltons  of  tho  drops  would  bo  too  rapid,  and  that  inertia  would 
play  an  important  part.  Lord  Kaylelgb  pointed  out  that  by 
forulijg  a  drop  slow  enough  the  elt'ect  of  inertia  nilght  bo  waaa 
ricj,-Iigiblu,  until  huub  ciuic  iv^  the  unatable  »baie  was  ronchod  t 
after  that,  however,  inurtia  muat  huvo  cunaiderubla  iufloenoe  on 
Uio  shnpe.  

,Ittsk  «th.— Prof.  W.  E,  Atbtos,  r.B.8.,  I'nwidoDt,  i»  the  cboirj 

Mr.  H.  TonUnaon,  F.K.S..  ruaxl  n  \m\yvt  on  "TUe  KBeet  of 
Cluuixe  of  Temperature  on  tho  VUlarl  Critical  Folnta  ef  Iron.* 
TIiIb,  ho  Mkid.  wax  n  cootiiiuiibion  of  the  i>a|>or  ho  rcvvl  before  the 
voeicty  on  the  iJlat  Mnrch.  and  tho  mobiiodc  omployod  woe  the 
■tame  oe  then  doecribcd  (tec  I'M.  JImy.,  vol.  '2>i.  p.  3M).  Since 
than,  however,  he  haa  mndn  r^xperimonta  nC.  vjirioua  temperaturea 
up  to  2!tMeg.  C.,  the  temjicrat.oro  being  dftenninwl  from  the 
rosiabanceof  a  platinum  wii-e  whose  tomperabare  coefficient  waa 
carefully  debermlned.  Tho  following  table  abowa  aomo  of  the 
roeulte  obtained  witli  a  well -annealed  iron  wire,  Imm,  In  dlamoter, 
which  had  boon  leuootcdly  haabod  up  SOOdeg.  C,  and  ooolod  to 
bhe  tocniioritturo  oC  i\iv  room,  until  the  temporary  penoeahility 
with  various  loads  attainod  oonatant  values  at  both  temiMrabarea  ; 


Mngnetis- 

ing  force 

in    C.0.8. 

unite, 

Load  in  kijogrnmmes  for  which  penneabllity  ia  Uie      . 
same  as  lor  unloaded  wire  ab  UimperaiDfe.            | 

ISdefr.C 

7Mee-  C. 

ICTdog.  C.J2Mdeg.  C.^iSfldeg.  C. 

■J-84 
3  TO 
4-8 
7  69 
10'40 
U-32 

S'S 

1-8 

None. 

i> 

■1 

6'0 

3-2 

2-5 

None. 

•t 

M 

5-3  and  12 

3« 

2-7 

Nona 

b■^  Olid  10 

4-2  A  11-5 

Nona. 

•I 
•1 

None. 
4-7  and  90 
>3-Ib»I  ISS 

None. 

::  i 

I 


K*  -Kw=07'(mlnat«ir  of  aro] 


G  ~Kt=i-3' 


0-Kw=l-«' 


(^irv«e  from  whirli  the  numbfrH  were  obtained  are  given  in  llio 
(i«)>«r,  oihI  in  thvee  load  lii  kilot;riiuiiu(«  tkml  i>tirceritiitce<;Iiaiii,'(iof 
tompOMiiy  permeability  arc  ]jlutt^.-il.  From  trio  curvtw  and  tiible 
(t  will  be  aMn  tlial  if  tlie  firpl  foiril^  in  whii?!!  Uic  ourveti  cut  tho 
lowl'lino  bn  ron^jftore'l,  then  al  all  LcmpcrkturM  thft  Villntivolui!* 
inareKH  mi  the  loud  deoroiuefl.  If,  however,  tbe  Koconit  {xiintit  bo 
taken,  the  critical  lalueii  increase  bnili  wilh  land  and  Umitwmturn. 
In  bolb  ciMos  the  Villnri  valao  ij*  incrnmed  by  rji<s  of  tomticintiirD. 
From  the  curves  il  followa  that  rise  of  l«n]pcnituro  redHCC*  the 
total  variation  of  pormeAbility  producible  by  loading.  A  t«bl« 
■howing  tho  icmjiorBry  (lormoAbifity  of  Uio  unloaded  wiie  at  thu 
rarjon^  Cempemhirrs  accompani**  tli«  (inpcr. 

A  [M[)er  on  "  TIm  DIhruU  Vartatlaaa  of  Iba  BfaLfitat  at  K«w," 
by  \V.  <i.  Robeoit  and  S.  W,  J.  Smilli.  weu  oomtimiiiouiid  by 
Pr*f.  Knekor.  In  aome  iireliminary  remnrk*.  tlin  i*riifi'»K)p 
poiiiLcd  out  iheKi'vnLadviMhility  of  hnvinE  tbn  rr»iilt«inf  mii[.'net<ic 
obmrvationa  iit  variond  oliKinrnlorioa  rcluccd  mid  imblifliwl  in 
the  Bamo  manner  and  (or  tbo  aumtt  ^(iotlit.  In  order  that  thiti 
may  bo  ofleol^ti  the  nMithorln  of  MniucLooii  luuat  be  r<ilinblci,  but  mil. 
visry  olabarole.     The    Gnmwieh    plan    ia    fw    laboriona  to  h* 

Eslly  iidD|it4)d,  but  the  mBtfiml  Kngg«i>l(<d  by  T>r.  Wild 
BtiL  Am.,  imi,  p.  T8),  in  which  the  inenn  dlnmal  variatlatj 
aincd  from  measuramenta  on  floe  riuiet  dnyn  in  each  niantli, 
iafeuMible.  Mltb  a  view  to  further  t«etlii({  tbo  itiliabllity  uf  Lbia 
uetliol,  the  work  doaoribed  iu  tli«  pnpvr  wivi  uudertakeu,  Mr. 
V\hip|ilohad  Tnnde  a  oaio|)aTi»on  oi  two  mathocls  for  bbe  year* 
]|*7U,  i  1.72,  with  the  reenlt  sbovn  ia  llie  fellowlng  tuble. 

where  K*  is  the  mean  dlnmal  nuige 

at  Kew,  ns  obtained  by  Subine'e 

metJiod. 
Rnr      tli«     moan      diurnal     ranee 

at  Kew,  aa  cbttuned   by    Wila'tt 

method, 
and  ti   the  meAD  diumai  ran^  at 

Cre^inwich,    by    the    Greenwich 

niiKthod. 

Re  atiuj  [aund  that  the  nioan  hourly  dtfToruiicee  foUowud  {tome 
defiMt«  U.W.  The  authors  iitidertiiok  thp  reduction  of  the  Kew 
obaoii-ations  according  to  Wild's  method  for  the  year*  1S9.1,  1S8(!, 
18H7  :  tbo  first  wn^  choaen  ua  butni;  a  year  of  tiiaximitm  sun  spots. 

The  rtwults  pra  :  IftS.t.C-Kio^r.V^  Thoroii  tliUH  a  diiroron'-e  of 
18S8,  ditto  I'i'J-  iinirlytwo  minutes  tn  the 
1887,      dil-M)  \^'l     V  arintiona  at  tho  two  places, 

and  liliie  cuuinot  all  be  accounted  for  by  the  mot-hod  of  reduction. 
Auotliet  pc<:uliarity  11  tbat  tho  rango  ae  cuLcitlutcd  by  Wilil'it 
inalhod  if  er^Mit^r  by  alKiut  O'lV  than  that.  obtiUniyJ  by  liroc^iwk'h 
method,  aUhoush  tns  labt«r  includoa  daya  of  moderate  dtatiirb- 
ance.  The  tatAJ  range  at  both  placos  ha«  diminished  by  about  I  li' 
between  ISKt  i^nd  tSHT.  The  pa|)er  ia  oooonipanled  by  tables  and 
ourvea  (ikitted  traia  the  ditforcnoee  in  the  mean  hourly  reudiiiitv  ut 
(ireciiwiith  auil  Ktsw  fur  each  of  the  above  aix  yuim,  and  a 
inarktrd  viuilanty  exiota  bolvoen  all  of  iboio.  Tbe  mran 
of  the  six  curves  diflere  in  no  oaee  by  ruoi&  thantil'  Iiom 
the  curve  for  any  year.  It  is  thus  [Kjsslble  to  calculaf*  the 
Ureenwich  i-aluea  from  llie  Kew  nu  to  tiers,  and  aa  thi>Ko 
lattar  are  publiahcMl  about  two  yaara  soouer  than  the  former,  thio 
fact  may  be  vary  imirail^int.  Referring  to  tlin  risluntinn  of  ro^ultA. 
Praf:  Riinkcr  nnid  that  the  Stonyhurst  obdicrvcrr and  IVoC.  Msacail 
were  willint;  to  adopt  \V  ilil's  method  ;  Falmouth,  lie  hoped,  w  ouhl 
follow  <iiit,  and  IJrc*nn'ii^h  had  boon  asked  to  jrabliih  their  results 
in  both  way:  Mr.  Wblpple  Huid  that  bofon  recording  tnatru- 
ment«  were  available,  anil  the  iiumberB  wcro  obtained  from  sena- 
»be  oKperimentt,  tho  InbooT  involved  wn«  coniiiderable.  and  a 
BlDglo  largo  disturbance  or  nuienotic  Ftornk  tuigbt  vitiate  the 
rwollflof  a  whole  yoar'a  work.  Motliods  wore  ihuruforo  adoiittx:! 
boeljaiinate  llieso  dislui-bances.  Of  t1ios«,  thtit  unvl  l>y  Sibine 
may  b^  particularly  meuttoued.  Althonub  deuliiiation  reuon.ls 
have  now  been  obtained  for  a  conslderabte  nuiuber  of  yOAfa, 
the  cause  of  the  variations  still  remains  link  no  wa.  Tbuy 
do  not  teem  to  be  deijeodenl  on  teiopanture,  or  on  agro- 
nomical fact*.  He  ooTittdered  tc  vidunble  to  obtain  mug- 
naUc  data  from  dilTereiit  parta  of  the  earth,  bub  cem^tarij^ons 
wore  only  poraiblo  when  all  an  published  on  the  snmc 
plan.  Thin,  he  hoped,  would  result  from  the  elforts  of  I'tofs, 
RUckor  Olid  Aduins.  When  this  ia  accuraiitiMhcwl,  the  oliser  vat  ions 
on  manuettc  force  will  la-eil  tnuttmunt;  this  work  will  bo  JaboriuiiH, 
and  the  aid  of  roluiiteem,  like  M<s«rii.  Kobwm  nnil  8mith,  would 
bo  of  frrcat  aervice.  Pror  W.  Q  Adama  naid  ho  was  ^'lad  to  n?c 
the  natiiifactory  nature  of  the  work  which  had  just  been  brou;;iit 
before  the  society.  Usually,  tbc  rows  of  tiyuros  to  b«  dcnlt  with 
waa  ao  largp  that  the  mere  reduction  vent  a  yeat  undRrtnking. 
If,  hawuvcr.  the  difTnn^ndi  tHitwcnn  caculta  obtiiiaod  by  thn  Clnmn- 
wich  and  AYilH 'a  method  wan  not.  morn  than  tt'4',  it  may  be  ^lOMible 
to  make  out  the  caeaos  of  the  vnnations  from  ob*crvat)ons  re- 
duced oiv  Wild's  plan.  ITe  bimeolf  would  put  mate  faith  In  horl- 
Mmtal  force  obagrvation*:  and,  if  they  wiahod,  ihoy  oould  bo 
worked  out  by  aom*  ready  method.  He  ho|Md  tbo  one  adopted 
Id  America,  of  obtaining  nK<an  oucTes  by  pbotegraiihy.  may  prove 
aatiflfactory.  Pror.  Porry  aokeil  if  a  machine  ooiiVl  not  be  made 
bo  do  the  work,  Bfr.  WtUpple  Bald  such  machines  liad  been  used 
by  the  Meteoralos'cai  Olficc.  but  they  were  so  elaborate  and  ex- 
ponslvo  t]iat  clorical  work  woe  Just  as  ehenp.  The  method  of  photo* 
graphing  mean  curves  bud  bueu  triwl  at  Kew,  but  it  wad  upvu  lo 
Uke  objection  that  OiOcidentAl  dbturbances,  sucli  as  those  pri>aui:>ed 
by  the  laeveiBeiit  of  iron  tn  the  vieintty,  and  the  approach  of 
ou>R.  etc..  were  not  eliminated.  Mr.  Beya.  referring  to  tJie 
i|M>  of  integralxira,    said  that  fur  a  Itaruiunit;  analyser  hia  disc- 


cylinder  pattern  wa«  preferable  bo  cbeball  d isc-cy tinder  iMograUira 
of  J.  Tliuinson,  for  it  is  niuch  cheaper  and  liax  lees  inortia.  Tba 
PreeUoat  said  the  uiovecuent  initialed  by  Frul.  Rticber  would  be 
of  great  service  if  It  resulted  in  the  nntnbors  obtained  at  Ciie 
various  toagnetic  obser«ateties  being  pnblished  in  the  same  way. 
It  wasagteeladvantege  to  ba^e  suon  men,  who  wer«<  not  per- 
manently attached  le  an  observatory,  to  take  up  the  subjects  and 
■  "ggent  improvements.  The  hood*  tif  cucli  imititutiunii  wore 
usually  too  much  limployeil  in  niakintc  the  nccurMiry  redu^tiouH  to 
have  time  for  doviauiK  improved  method*.  In  his  opiuiou,  k'ruater 
freedom  shoaki  he  njlowod  to  the  chiofi  of  obturvuCorios,  for  It 
nhoiild  be  borne  in  mind  tiiat  the  object  of  nbnervaiions  is  not  to 
prod  1)00  volumes  of  figuroabut  toincreawour  knowlt'd^o.  Kofer- 
ring  to  the  redaction  of  obsorvatione,  ho  thought  the  voluntary 
servicea  of  senior  physical  studente  shoidrl  be  raoro  genorally 
accopteil,  and  to  this  end  liosuegeatod  that  properly  rocommcndod 
iturnons  should  be  allowed  bo  spend  some  time  in  obeervatorlee  aa 
uoiiornry  aBsislants,  This  would  be  of  tfreat  U40  to  the  Studente 
themselves  and  an  Advantage  le  the  observateriee,  for  the  reduc- 
tion ol  obtervntlone  could  Ijien  bo  expedited.  As  legords  the  ekkI- 
dental  iliaturbanoee  referred  to  bv  Mr.  \\'htt>ple,  he  conteaded 
that  regulations  ahouhl  be  adopbed  to  render  tliem  impoasible. 


COMPANIES'  MEETINGS. 


NORTHAMPTON  ELECTRIC  LIGHT  AND  POWER  COMPANY. 

LIMITED. 

A  mooting  of  the  aharcholdcrs  of  this  Company  wan  liold  on 
Tuesday  in  last  week  at  the  Town  Hall,  Ur.  S.  L.  Seokbani 
(Director)  presiding. 

The  first  nnnunl  roTioit  was  submitted  an  follows:  Vour  Direo- 
tci9  have  much  witivfaction  in  roportjng  n«  to  the  work  acoom- 

Slished  during  the  first  year  of  the  Company's  enstenoe.     Tba 
ilficulties  connected  with  the  launching  of  an  enterprise  of  tbSa 
kind  are  many  and  woiglity,  but  by  dalTv  and  unremitting  atlen* 
lion  tJiey  have  beou  one  by  one  eucuosalully  overcome.     The  fireb 
question  of  imporlanoe  was  to  obtain  a  oeoUal  sileal  n  reasonable 
codt.    No  less  than  three  purchases  in  Angelians  have  been  cETocted 
in  order  to  obiuin  what  was  required,  and  after  allowing  for  th« 
snie  of  part  of  llio  frmitovu  to  the  Corporation  for  uiduning  tho 
iitrcct,  the  not  cust  will   be  £KIO,  a  very  reasomiblo  price,  nmpi/ 
justifying  the  long  rind  troublMomo  negetiatlona  which  Icit  up  to 
thisrceuU.    Jn  the  next  plaeo  it  became  Qocceanry  to  obt«in  such 
sanction  to  the  Company's  operations  a«  would  admit  ol  work 
being  coninionood  at  an  early  periix).     With  this  vi<iw  nppliciition 
wan  made  te  tho  Board  ofTrailo  for  alicenao  which  would  give 
tlie  Coniijany  a  tonure  of  (even  years.    The  Town  Council  and  two 
local  autnoritdes  aooeded  with  praotJcal  unanimity  to  tlie  pro|josab 
of  the  Company,  and  after  the  formnliliee  imposod  by  PerLiauient 
had  been  complied  with,  Uieliceiisu  was  finally  scaled  iti  March  but. 
This   mcK-le  <'i  utithorlsativu,  though  eufficient  for  ooiunieacing 
operations,  doe«  not  alTotd  Ade<^nate  seeurity  for  capital  inTeetetT 
and  bearing  this  in  view,  and  also  having  regard  to  antidpabed 
comiMitition.  it  was  rusoheil  to  lose  no  time  in  applying  to  the 
Kcmrd  ol  Trailo  for  n  pitivisioual  order  to  be  conltritied  by  Parlia- 
ment dnrinn  the  prunont  Hcnsion.     The  prnceilure  in  this  mac  is 
oven    moix)    diirmult    and    protracted    thiui    in    reference    to   a 
lic«QSC,     bub     tile     conKcals     of     the    three     nuchoritic*     before 
mentioned    were   obtained    after    many    (|ueiitions    and    doubts 
had     betm    finally    sot  at    rest.     Much    nogotintian    has    taken 
place  with   tlie   Hoard  of  "rnule  in  reference  to  clnnsoa  nnd 
other  detailis    and    iiltimnt«ly  the    order   has  been     reprinted 
in  Ite  revised  form,  with  every  prospect  at  belue  tacludctf  in  an 
Act  before  tho  end  of  the  s«smon.     The  area  proposed  has  a  radius 
of  iihoul  two  iiiiltw  fi-ojo  the  Town  Hall  |btiiiigpmcti<!iJlv  Ihosume 
*s  the  area  coveted  by  the  1  icons*)— the  district  of  tho   HurdiiiK- 
eCone  Local  Board  (St.  Jemee'send,  Cotton-end.  sad  Fur  Cotton) 
being  excluded  at  the  mstanoe  of  that  body.     Although  the  aoUon 
of  tliat  Hoard  is  Ui  regretted,  it  tti  no  wa>'  aOeota  t£e  luooeaa  or 
working  of  the  Company.     The  prevbiotuu  utflcr.  If  end  when 
conllrmed,  will  have  an  unlimited  dumtion,  but  eubjeet  bo  o  statu- 
tory iMwer  civen  to  tbo  local  authontiee  to  purcboae  the   under- 
taking on  f^r  terms  ut  the  i^nd  of  42  years.     One  result  of  tbo 
pruingiL  iiclion  on  the  part  of  this  Company  aoa  lo  occttfiaa  the 
withdrnwal  of    three  nval  scbumea  for  wbioh  the  preliminary 
nut  ices     have    been    given.      The   erection    of    the    ncceMsaiy 
tfcncrnlini;    ntAtion    and    plant    in     Anicet-bui^    lirin     engaged 
tho  most  careful  attention  of  your  Directors,     llaiin  liave  been 
prepared  by  Mr.  M.  11.  Holding,  A.H.l.B.A.,  in  conjunct ii>T>  with 
tho  ooniiulting  engineers,  Messrs.  Crompton  nnd  Co..  Limited  ; 
and  six  of  the  leening  contractors  of  Norlbompton  wem  iitrited 
to  send  in  tenders,  with  the  rewilt  that  the  lowwit  tonder— Ibat 
of  Messrs.  Oroan  Dros.,  at  £1,477— was  »cccpl«l.     Thia  |iart  of 
tbc  work  Is  now  procowling,  and    will  l)0  carriwl  out  with  »1] 
dsepnlch.    Eogince,  dynamos,  and  other  plant  have  been  ordered, 
at  a  cost  of  £^W0,  and   th«»e  will  bo  rrnuly   lor  deltrery  as  eoou 
aa  the  buildings  are  sufBeiently  advanced.     Tho  same  cnnlmetora 
wore  invited  to  tender  for  the  first,  ptirtion  of  ouivnris  lor  carry- 
ing the  eleotrlo  malna.    Fire  of  them  rasponded ;  and  in  thie  OMe 
also  Messrs.  lireen  Brothsn'  tender,  being  the  lowest,  wo*  ac- 
cepted, and  iho  culvert  in  the  Drapery  boe  bocn  alrosdy  com- 
menced.    Tho  other  streele  propoeed  to  be  immediately  sup- 
plied   with   distributing    mai»s    are    AngeJ-laue,     Br^d^e-atreet 
(upper    part).     George-row,     St.    (iUee's-squate,     Ueners-row, 
Parade,  Newlaind  Iporl),  and  Prince'a. street,  (part).     The  cauilal 
at  preaent    tfbaorlbed  wttl  be,  ao  f&r,  suificlanb,  but  additional 
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riWflUtt  wDl  be  toqolrvd  when  lb  ii  fouiul  dMimblfl  to  oxtend  bhs 
orklL  Tbe  flmt  [Kirtion  o(  lht>  ge-neral  eclkemc  in  relAl.i>]ii  tg 
iQilags,  madhlner}-,  r»id  mmiaa  h^  boon  oongciTod  not  onlj-  with 
ft  vl»ir  to  UamodUto  roqaJTcmont*,  but  with  duo  r«gard  to  futuro 
•ad  Mcl«a*iv*  dAvoIopmiMit.  It  U  oanlidontly  tMili-oTod  that  Uio 
foundation  hM  thai  bc«n  Inid  for  ft  Urg«  and  nuwMaful  •nt«r[)rue. 
From  wions  qiiu-len  promisw  *re  b«ing  reoe]*ed  to  make  uao 
of  the  eleclrno  oarr«nt,  uid  if  tJuM  MHorancea  ftr«  realiaad  it  wlU 
^«nly  romain  to  Inoraaoa  tfae  cApitol  and  ext«jid  the  opetntiona  of 
ih«  Cnoifiany  in  order  to  secure  ito  ultimaia  buccohb.  Yuur 
Diicctom  beltuve  lliat  ih«  undortakitiK  will  not  onljr  prorv 
remunor*tive,  but  b«  >  artM  boon  Xo  the  inh^bitivntn  of  tb»  diN- 
trtct.  It  iflll  bo  uen  t>^  the  foregoing  itAteroant  thnt  th«  timo 
lut*  arrived  for  cnUinv  up  tbo  romaindar  of  the  Hubncrtbed  oa[HlAt 
In  ordfr  to  provide  th*  nrcnmnr^  funds  for  oarryine  out  the  work. 
Two  of  tbc  DLrootom,  Mr,  1>  J.  Nforgma  ud  Mr.  FT  U.  ThorntoD, 
rrt!re  by  rotation,  but  offer  tlionisolTn  for  re-elootiou. 

Tlio  Cbairmaa  propfMod   tho  ocouptikiice  and  adoptloo  of  tbo 

report  and  •Uitoinont  of  accounw  rtnui  by  the  Seorolary,  wbiob 

Utter  abawed  J  To  share  eapila),  lO.OOOcibarMof  Ul  eiich,i:iO,00()  ( 

to  amount  paid  oh  lU.OOO  aharea,  £4,KSU  ;  inlarent  In  Uoioii  Bauk, 

£U.  7«-  till.  1  total,  £4,!t<>l.  7h.  Ud.  ;    by  lOa.  per  abore  paid   on 

apuH?aLiua  mid  allotiuent  oti  S.HKI  aharee,  £4.TA0|  on  Mcount  of 

60u  aharea,  £100— £4,HS0:  roitiaitiinif  un|iaid  on  account  of  500 

BillTni.  £130;  by  lOe.   per  aharu  to  ho  culled  up  on  tho  vrbolo 

'^UKOOOehaiot,  £5,000— i;»,lIV);  altofetbor,  £10,000;  by  puichaao 

of  land  in  Angel-Uno,  £02l>;  by  Und  cajc  redemption,  £H.  19b.  7d.  j 

by  interml  on  nurchuae- money,  £3.  '2». ;  hj  Tioanl  of  TraHe  d&poait 

.(Co  bo  mturneil),  £\,(Mi;  by  iwliniLarK' cbar^^  on  aooonnt  of  for - 

fmatlon   of   GOnifMiny,   liceniu),  etc.,    £300:    reRi«trntlon   fees  and 

■taiup  dntiea,  £67.  &»- ;  by  Board  of  Trade  Licoiiso,  £^i  :  by  Buard 

of  Trad«  pravWonol  ordtrr,  £50 :  by  sundry  acoauut«  fur  iHlvertie- 

inu,  prinbns,  aUtionory,  etc.,  £K<».  J«.  M.;  brokor«Ku,  £110.  10a.; 

£738.  te.  Sd.;  baUnoo  at  Union  Rank,  £2.197.   1%.  <d.|   total. 

fi4,86S.  7b.  6d.     The  report  and  accounts  were  adopted. 

On  the  proposition  of^the  Clialrman,  Meaara.  D.  J.  Uorgan  and 
F.  H.  Tborn'Uiii.  tbe  r«liriri)'  Direclore.  were  re-el ecUxl. 

Mr.  S.  Bull  wua  appoiuteu  auditor,  the  dutim  of  which  of&coho 
fiUod  on  tbo  requettt  of  the  Direotare  Last  yoar. 


NEW  COMPANIES  BEGISTBRED. 


Kabep'a  Stortford  Klvetrio  Ucht  asd  Steam  Lanndrjr  Con- 
BOay,  Limited.— Regl«t«red  by  Aeklundaund  NockholJn,  UiahojiV 
Stortiorf,  with  a  capital  of  £10,000  in  £1  «haro*.  Objort ;  to 
carry  on  the  biuiDoas  at  electric  lij^hUiig  B.t  Hithop's  Stortford. 
Registered  without  arliclea  of  a«»<x-inLion. 

Oelumn  ITtnSlns  Telasrapti  Compatijr,  UmllAd.— Thia  Com> 

ny  ie  tonned,_wil.h  n  capital  of  £100,000  In  £1  shares,  (or  tlio 

rponofaoquirin^  and  working  a  buaiocaa  founded  on  Meuen. 

and    Wright'*    jwil^tit*    lor     pHntiiii^,     by    eleobric    teto- 

political   nnii  ^onomt    news,   «t«ok    lists,    racing    roiiulLa. 

'  w,  and  bulletins  of  all  kindd.     The  s[>e<^lal  toivture  of  the 

liidlAt  the  news  is  printed,  not  in  ton;;,  nnrtuw  utriiu. 

Fh  In  tho  eaaa  of  exlating  t«Iesraphic  machinoi.  hut  in  roRutikr 

^eoluma  form  on  ordinary  alieatit  of  |iaiier.     The  Company  will 

^•eauir*  Mteert.  Moore  and  Wright's  ^tonta  for  £^l,l»)  in  cash 

MM  £I<KO0O  in  fully- paid  shares.     Ibuptoposod  boiMuoatpreeenl 

50,000  tbares,  Indudlni;  the  10,000  to  the  vendor. 
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8996. 


esM. 


8669, 


Itedoclag    tiM«4    off    or   aMpplai    raQvray    tratna     hy 

magiaoto  alc«t(-i«lty,  aateniatleaUy  «r  »t&erwt««,  and 
nttliilnf  the  eloetrlelty  by  aterace  In  aoenmvlatore  for 
Itgtittna  er  ocber  elaetrleal  pnrpeaaa.  fbiliij  Henry 
VVilllKiiH,  KhIiuih,  Surii.'y. 

tmprowmenta  In  dorloMi  [or  traiuinltUng  powwr,  aad 
eapeolally  ror  tronamittios  power  rrem  olectrle  motora 
■Md  for  tlw  provulaioa  »t  vetilelea.  Usujamiu  Junvgih 
Bamanl  Mills,  23,  .'^uutluii a j; ten- biiiiJi ilia's,  Ijouilun.  (Kdwsrd 
Uibbird  JohuaiMi,  UuiUit  Stutos. ) 

ImpiroTameBts  la  aooooaairT  ^ttorlei  or  eloetrtoal 
aeonmnlatet*.  Nicholas  dc  llcaanlos  aad  Lloyd  and  Uoyi], 
S4,  Sout  b  nil  I  ptoU' bull  dings,  Loudon. 

JpyK  J, 

Ab  Improved  aleetrlo  wall  plog  or  aookel  for  oenneetlnx 
eleotrlo  wlrea.    William  Rtiotn,  1,  UerlhyfUrrace,   Castle- 

nan,  Baiiim, 

InproTemente  In  or  relating  to  oendnators  and  ooDdulta. 
Henfj*  B.  Oalib,  323,  Htnh  Hallwrn.  London.  (Coinplets 
■Ii«<:illattiou.j 

Improrementa  in  eleotrlo  aocnmnlatora  or  aooondary 
batterlea.  and  tn  the  waanikotore  suad  prodaotleB  of 
pl»t«e  ev  element*  tberefor.  Jamsa  Yale  JoIiumiu,  47, 
LiDoolo'i'inU'litlili,  LudU'iu.  (Cart  Heriog,  franiH.}  [CoiU' 
pleta  ipMilicatian. ) 

loBprevemeBta  ts  apparato*  tor  tlM  setMvMleB,  dlatrlbn- 
Ilea,    and     eeasmotatton    of  eleotrlo    eurreata.    Ptank 

AlidsnKHi,  46,  Scatliamjik'ii-biiildijigM,  Losdon. 


8551. 
8652. 

8705. 
872a 
8730. 

8749, 

8754, 

8756. 
8777. 

877B. 
8787. 

8853. 
8864. 


Improveaanta  1b  eaalns  for  eleetrteal  aoadvetora.  eaM— , 
er  tlie  Uka.    ThnniuSmi'ii,  88,  (^uoen  Vietoiia-sUeel.  Lon- 

dnn. 

Improvemeata  la  and  eetuseeted  with  macBOt*  Wloph— 
oyatems.  Khu  Mmlihu'.l:  Grosn^,  &Ei,  Cliooeery-lftue,  Lan- 
don.     IComplot*  sjiwificalioo.) 

lumb. 
ImprovemeBti    1b    alaetrla    woldlBg.      WilliiiD    Phillips 

Tbiiiiiuion,    6.    Loni  st[*et,    Livcrjioiil,      (Cbaiiss    L    Coffin, 
UijitKl  .SUIijR,)    (Conijil^te  »]>ecllloation.) 
Sleclro-magaetle  brake  for  rallwaya  fttr  rednelBg  U|^ 
apeeda.     Itoiiiy  Edinond  Walter.  23,  Soutiisn) iilon-buildinfi, 
Loudon. 

Kleome  aoldailBs  trona.     WillUu  U.  Hiaar,  97,  Newgata. 
strest,  London.    (Oomplete  ipsofication.) 
Jcsa  6. 

Ab  ~  Ipcemamatla  candle"  tor  eleetrlo  light  t«  1m 
n.dopt«d  to  "axti  lanpe"  now  ozlatlng  wtiare  ostftwn 
oaadles  are  IB  aae.     Louit  Il^ijdle  and  Oeorge  T.  I'oola,  1^ 

I'htetic- terrace,  IVfciiMy-iuwl,  Ferott  Gabs. 
Improvod  apparatoa  for  proteotlng  eleetrlo  eoadaetora 
froBi  damage    by    Ugbtnlag.     Tliomai  AluiiaJur  Ganelt 
kud  ^Villi«m  Lut^u-,  IW,   (Jlurktiuwvllro'itl,  Li^u'lun. 
iBiprovemeata  Ib  eleotrle  geaaratora.     BafToale   Colaaeki 
and   Ni:itoi  Holland,  433,  SItaud,  Lcnduu. 
Improvementa    la    and  relating    te  eleetrlo    eall-bella 
Henry     llariU    laku,    46,    Suuthaui|ituii  buildiiijp,     L^^adon. 
(I'liilip  Utthanay,  Unit«d  SUtce.)    (Couplet*  spedSostiea. ) 
Eleotrlo  motoiB.     llenr^  Groswiih,  I.  Ijupon  Viotoris  street, 
Loudon.     (Cotiiiilebi  njwuitli^liau.) 

iBtproremeBta     In     motore    aad    dynsuDoa.       ^t^nenilTf 
Sclianschicir,  24.  Scntbarnptan-huiLdiof^.  Lauden. 

June  7. 


Improved    oomblBed  bralte  and    elreull 
braking  device  for  oae  witb  eleocrto  motora.     AllxMt  ?iat. 
46,  Iiitjciilii'>'itin'ii>uldii,  Iiomlun. 

laproTcmoBta  la  oad  relating  to  apporatna  Car 
meswuijig  alectrloal  energy.  Liicicn  Alfml  Wilhelmino 
HusruulkM  ttud  KapLsui  Fuu»lou  Odi!«  Chauviii,  45,  South- 
am  )>tOu-biiUdiii]p,  London. 


SPECmOATIONS  PUBUSHED 
1889. 
100B2.  BootTlo  awtteliea,  *a.     Biaswan^cr.     Sd. 
1104&  Klaetrtoai  eoro*.    Tlioin[ieCha  (Ths   WostiDghoikM)    Electric 
Cont;>4uy].     Sd. 

1129b.  deotrlo  tneandesesnt  tampa.     Ryd«r  aud  Dopsou.     8<l. 
11426.  Eleotrlo  metora.     Nowtou  (Motu),     Is.  6d. 
1168S.  Eleetrlo  oondootara,  Uc    Crompton.     Od. 
16555.  Seoondary  geBBratara.    Gibbs  and  Fowiuet.    8il. 

169a 
2357.  Beotrle  oanatan.    Anbort.    M 
2963.  Eleetrlo  rallwaya,  Ae.     Saycr.     Is.  6d. 
&646.  Eleotrle  raUwBy  apparatoa.    Od^l.     81. 


CITY   NOTES. 

Braalllan  BalimariBe  Telegraph  CeawoBy- — Tho  reooipta  (or 

tho  woetc  ended  Jane  6  aniount«d  to  £4,094. 

Oraat  Hortliora  Telegrapb  Oom]HUiy.-~11i,e  reoeipte  for  May 
were  £'Ji,000,  making  from  January  I  a  total  of  £100,^0. 

Cuba  Stibmarlne  Tolegrnpli  CoaipaBy. — The  estimated  reoeiplo 
for  May  vrvtv  £3,4nfi,  againut  £3,513.  Tho  roceipte  for  February, 
esttmjited  at£:4,3(M,  re«li«od  £3,391. 

WeeMm  asid   BraalllaB  Tolegrapli  Compaay.  United. — Tha 

recoipta  for  iho  wook  ended  Juno  d,  after  doducliu|£  the  fifth  of 
the  gross  receipts  )>ayabt«  to  the  liondon  FlaLino-BiajtiUaa  Tete- 
grapn  Comftany,  Limited,  were  £3,143. 


COMPANIES'  STOCK  AND  SHABS  LIST. 


Anelo-Amsrican  Bnnli 

-  Prof.     

India  Rubber,  OntU  Pneha  k  TeJogn]^  Oo. 

House-(o-HouM      

Metropolitsn  Elaotrlo  Supply   

London  Kleoirio  Supply    

Swan  United    

Crompuin  Jt  Co.,  Pr«f. , 

National  Tal«|uboue     , „„ 

Eltftno  CoBstluction , ......... 
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NOTES. 


OSalBS, — The  theatre  of  Mainz  is  to  be  lighted  by  elec- 
tricity next  year. 

Oorlita. — A  gr&nt  of  £30,000  luui  boon  mada  for  an 
electric  central  aUtion  for  tbe  toira  of  Gorlits,  SileiU. 

Electric  XiOOomoUTC. — Meefira.  Korr,  Stuart,  and  Co., 
of  Buuklorsbury,  are  building  a  locomolivfl  for  Mtnesre, 
ImniiRcb,  to  be  Htted  up  at  an  electrio  locomotive  for  a  light 
railway. 

Electrio  BaUroada  in  Uexioo.— The  first  fil«ctric 
motor  oar  that  over  entered  ths  Mexican  republic 
rolled  ovw  the  Rio  Grande  Bridge  at  Laredo,  Tax.,  the 
other  day. 

Alsaoe. — Tbo  town  of  Sobirmock,  in  AIbaco,  has  invited 
tenders  for  a  central  electric  lighting  station,  but  to  many 
tendera  of  such  variation  have  been  received  that  no  doclaion 
has  beau  arrived  at. 

Award  At  New  Zealand. — The  Woodhoiue  ind 
BuwBon  United  Company  have  recoivM  a  first  award  of 
m^rit  for  their  show  of  electrical  apparatui  at  the  exhibi- 
tion at  Dunedin,  New  Zealand. 

Society  of  Arts  HedaL — The  council  of  the  Society 
of  Artti  have  awarded  the  society's  silver  medal  to  Dr.  J. 
A.  Fleming  for  his  paper  on  "Prof.  Elihu  Thomaoii's 
Electromagnotic  Induction  £xporiment«." 

Overhead  Wires.— A  Select  Committee  of  the  Houic 
of  Commons,  presided  over  by  Sir  Joseph  Kailey,  last 
Friday  paised  the  Bill  promoted  by  the  London  County 
Council  for  regulating  the  control  of  overhead  wires. 

WestinKbonse  and    Pollman. — The  stock    of   the 

Westinghouse  Electric  Company  is  to  ba  increased  from 
5,000,000*1  ols.  to  8,000,000doU.  George  H.  Pullman  ia  to 
take  the  entire  iBeue  of  3,000,000dols-  at  par,  or  50dotK.  a 
share. 

Joomal. — We  have  received  No.  87  of  the  Journal  of 
the  Institution  of  Electrical  Engineers,  containing  the 
article  on  "  Signalling  across  Rivers  in  India,"  by  W.  F. 
Melhuish  ;  and  Dr.  Oliver  Lodge's  paiwr  "  On  Lightnin^- 
Guarda,"  with  diHcuasion  thereon. 

Column  Printing  Telegraph. — Last  week  the  Ex- 
change Telegraph  Company  made  an  attack  upon  tbo  aew 
Column  Printing  Telegraph  Company.  The  latter  have 
taken  up  the  matter,  and  now  challenge  the  Exchange 
Company  to  a  practical  ajid  exhaustive  test  of  the  rival 
machines. 

Haiifiuc  and  Bermttdas  Cables.— The  a.B.  *<  West- 

iiiontli,"  with  the  llHlifitx  iuid  Beimudiis  cable  on  board, 
Btrived  off  Bermuda  on  the  7th  inat.,  and,  having  com- 
pleted the  necessary  soundings,  proceeded  to  U&lifax, 
which  )X)rt  ahe  roacliod  on  the  IGtb  ioat.,  and  will  at  once 
commence  to  lay  the  cable. 

The  Electric  Lig-ht  for  IMvers.— 'Electric  ligliting 
haa  been  found  very  useful  in  diving  operations  connected 
with  sunken  vessels.  The  wire»  are  run  directly  from  the 
poles  of  the  dynamo  and  are  wound  around  the  air-lube, 
fliiilicient  «lack  being  left  for  handling  the  lamp  without 
choking  oS*  the  air  supply. 

TUtmanlng.— The  3,000  inhabitants  of  the  little  town 
of  Tittmanning,  in  Bavaria,  have  set  ihoir  souU  on  having 
their  street*  and  tioU£e<  lighted  by  electricity.    A  small 


central  station  is  now  being  erected,  driven  by  a  turbine 
from  a  waterfall  of  16ft.  head,  and  the  plant  U  expected  to 
be  running  in  a  month  or  two. 

Phrsioal  Society. — Papers  will  be  road  to^ay,  Friday, 
at  C  p.ni,,  before  the  Physical  Society  at  the  Scionco  School», 
South  ICendngton,  by  Messrs.  C.  V.  Boys,  A.  E.  Briscoe, 
and  W.  Watson,  on  "  The  Meaanrement  of  Eieclromagnetic 
Radiation  " ;  by  Dr.  GUdatone  and  Mr.  W.  Hibbert,  en- 
titled "  Notes  on  Secondary  Batteries." 

Model  Tramways. — A  good  model  of  the  electrio 
tramciirs,  both  by  storage  cars  and  by  direct  conductors, 
exhibited  for  some  time  in  the  business  parts  of  the  City, 
might  be  made  a  considerable  help  in  getting  bu»y  City 
financiers,  as  well  as  homo  and  foreign  traffic  managers,  to 
appreciate  the  advantages  of  electrio  traction. 

Dry  Batteries. — A  now  species  of  so-called  dry  battery 
huK  been  deviaed  by  M.  E.  Meylan,  who  uses  a  kind  of  saw- 
dust composed  of  a  special  extract  from  the  cocoanut  he 
terms  "  cofferdam."  This  is  stooped  in  the  exciting  fluid, 
which  it  absorbs  in  groat  quantity,  and  with  such  avidity 
that  it  is  difficult  to  drive  it  all  out  again  ovon  under 
pressure. 

Rochester. — The  proviaionaJ  order  for  Rochester  has 
been  isKuod  by  tlio  Bojird  of  Trade,  with  a  view  to  the 
same  being  included  in  a  confirmation  Bill,  about  to  ba 
introduced  into  P&rliament,  to  the  Chatham,  Kochester, 
and  District  Electric  Lighting  Company,  authorising  them 
to  supply  electrical  energy  for  public  and  private  lighting 
and  motive  purposes  within  the  city  of  Rochester. 

Cnttriss  Motors. — Owing  to  increamng  demand  for 
their  motors  and  dynamos,  Messra  Cuttrias  and  Co^  for- 
merly of  73,  New  Briggate,  Leeds,  hitve  found  it  neceasary 
to  move  into  larger  and  more  convoniont  works,  whoro  they 
will  have  facilities  for  the  manufacture  of  heavier  machines 
than  thoee  to  which  their  attention  has  heon  chiefly  given 
hitherto.  Their  new  address  is  Elmwood  Electrical  Works, 
Camp-road,  Leeds. 

American  Institute  of  Eleotrioal  Engineers. — 
We  are  notified  that,  in  accordiLticc  with  an  agriiLinient 
between  the  Amariciui  Society  of  Mechanical  Engineers 
and  the  American  Institute  of  Electrical  Engineers,  the 
head-quarters  ol  the  institute,  from  the  beginning  of  June, 
will  be  at  the  house  of  the  Mechanical  Engineers,  12,  West 
SIstetreet,  near  Fiftbavenue,  New  Vork.  Commnnica- 
tions  should  be  addressed  accordingly. 

Hamborg. — In  the  Hamburg  central  station  it  haa 
been  found  that  of  the  four  steam-engines  two  have  become 
defective — one  being  of  150  b.p.  and  the  other  of  400  h.p. 
—soon  after  the  time  of  trial  running  had  expired.  A  law 
suit  is  now  pending,  as  the  management  of  the  central 
suition  refuses  to  pay  ihe  remainder — two  thousand  pounds. 
While  the  engines  remain  defective  the  lighting  of  a  portioa 
of  the  town  haa  to  remain  in  abeyance. 

Fan  Outfits. — American  electric  supply  companies  are 
now  making  rather  a  specialty  of  ventilating  fan  outflta 
for  the  summer  season,  compriuing  a  small  portable  battery 
and  motor,  with  fan  on  the  armature  spindle.  Electric 
suppliers  who  send  to  India  and  the  South  of  Africa,  u 
well  as  the  warmer  continental  parts,  might  very  well 
make  a  point  of  supplying  complete  outfits  of  this  kind  for 
use  where  town  circuits  are  not  at  hand. 

A  New  Use  for  an  Incandescent  Light.— By  mOBM 
of  portable  incandescent  lamps,  operaced  by  pocket  storage 
batteries,  a  Now  York  newspaper  baa   just  succeeded  iu 
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expMing  a  bogus  Biiirituatiat.  Wben  the  medium  im- 
personating a  <)e|»rt«(i  sjjirit  uppearod,  tho  olectric  lij^bt 
held  by  a  re[>Qrler  was  ftiished,  tind  the  whole  sMtur 
expocod.  This  incidtint  suggests  the  ponsibih'ciea  of  the 
portable  sterafffl  batWry  in  detective  work. 

Conversasione. — Wc  understand  that  the  president 
of  tbo  Inatitution  of  £lectriciLl  Engineers,  being  desirous  of 
renicring  tha  annual  conversarione  especially  attractive, 
hoped  to  have  been  aWe  to  hold  it  in  a  new  locale.  Every 
preparation  had  been  made  in  anticipation  of  tbat  anange* 
ment,  which  has,  however,  imfortunntcly  fallen  through, 
and  as  it  is  now  too  late  iti  the  season  to  malce  any  other, 
the  soiree  will  be  postponed  until  ufler  the  recess. 

Rflynier  Aoonmalatora. — M.  Reynier  bus  ivcently 
oxhibited  some  new  acciimuiutors  invented  by  him,  which 
be  calk  einstic  accumulators.  The  plates,  prepared  in 
special  manner,  are  comtgatcid  and  placed  one  agaioat  the 
other,  separated  by  a  padding  of  siticu.  Tho  elements  are 
placdd  in  elastic  rcceptAclos,  which  are  all  compreiued  to- 
gether. Further  dettuls  are  prgmisod  of  this  accumulator, 
^e  gross  weight  of  which  is  stated  as  very  tma.ll  ior  tho 
output. 

Telegraphs  to  AuBtralia, —  In  answer  to  a  question 
u  to  noggtiationx  for  duplicating  oommunication  to  Aus- 
tralia rid  tho  African  system  and  Mauritius,  it  wa«  stated 
in  the  House  of  Commons  that  there  were  no  suub  negotia- 
tions pending,  though  the  Uovernmout  would  be  glad  lo  see 
lucb  M  line  of  lel<^ra|)hic  cOmmunic^ation  establisheij.  We 
may  Bslely  suy  that  oijierts  woidd  prefer  ihe  Pacific 
Mheme  to  the  one  shodowod  out  in  this  question  and 
answer. 

Bleotrio  Itlcht  at  AKra.—Tbore  in  every  hope, 
according  to  the  Indiati  Engiaetr,  that  within  the  »pace  of 
two  monthit  the  Taj  will  bo  permanently  lit  up  with  tho 
•lectric  light.  It  is  proposed  to  plaeo  l,200«.p.  lights  on 
Mch  of  th«  front  minareU,  and  l,000-c.p.  light*  on  each  uf 
the  back  minaretfl  and  on  the  Musjid  and  Jawah.  The 
main  building  will  have  no  light  aUtttuntid  upon  it,  ;xnd  an 
will  be  ma|jrnil]eeiitly  thrown  into  relief.  The  expense  has 
been  computed  at  12,000  reiik. 

Hix  and  Oenest,— Tho  International  Electric  Com- 
pany, acting  as  the  sole  depot  of  Mix  and  Cienest,  Limited, 
of  Berlin,  have  ojxined  a  bn^nch  fist^bliaiimeiit  and  show- 
rooms at  34,  Aldermanhury,  E.C.,  wharu  iLe  manufactures 
of  this  company  will  be  kept  in  ttoclc.  Their  works  ab 
Bow  sie  fitt«d  with  the  most  moficrn  and  improved  appli- 
ancos,  and  suitod  la  meet  all  riM^iiirements  of  an  urgent  and 
immadiato  character,  thus  saving  time,  and  rendering  it  na 
longer  ncccsBiiry  to  communicate  with  the  works  at  Berlin. 

Dortmond, — For  some  time  projects  have  been  con- 
sidered for  the  estitblishmoiit  of  a  central  station  at  Dort- 
mui»d.  It  has  now  been  decided  to  liegin  opemtiutis  un 
a  email  scale  to  test  the  public  domind,  and  a  small  central 
stAtion  will  be  erected  at  once,  both  for  supply  of  electric 
light  and  for  tho  niniiing  of  electric  motoia.  For  thin 
purpose  an  exhibition  has  lieen  orgaiiiited  at  the  town's  gas 
works  of  electric  Iam|i8,  motors,  etc.,  the  apparatus  being 
supplied  by  the  I>eut«chc  EU-ktriciULts  Uoacllsch^t  of  Bortin. 

The  Fire-EDfflne  of  the  Futore.— Says  a  Uoston 

(U.S.)  fire  com  mission  er :  "Tho  (jueslion  of  getting  nn 
«ngin«  of  tho  greatest  water-throwing  capacity  to  the  tiro 
with  the  greatest  celerity  will,  it  seems  tu  mo,  b»  solved  by 
electricity.  Substitute  for  the  steim  power  of  any  modern 
engine,  stored  oloctncity,  or  electric  |K>wer  conveyed  to 
•«J)  hydrant,  making  uf  your  engine  a  pumji  on  wboele, 


and  you  have  lightness  itself  aa  regards  weight,  with  almost 
unlimited  jiower  of  throwing  water.  This  will  be  the  firo* 
engine  of  the  future."  ' 

Americiut  Plnanee.— Tho  finance  company  known  ai 
tho  Oi-egon  and  Transcontinental  will  be  reorganisfd  under 
the  name  of  tho  North  American  Company,  with  a  capital 
of  60,000,  OOOdola.,  of  which  40,000,00Molfl.,  correspond- 
ing with  the  outstanding  issue  of  the  Oregon  and  Trans- 
continental, will  now  be  issued.  The  new  company  will 
operate  in  the  financing  of  railroads  and  the  promotion  of 
electric  light  enturprisos,  and  will  be  in  close  affiliation 
with  the  Edison  General  Electric  Light  and  the  Tfaomeon- 
Uoiuton  Electric  Companies. 

Bloetrio  I>rawbridge. — An  iron  drawbridge  over 
the  Christiana  ri%'er,  at  Wilmington,  Delaware,  is  to  be 
worked  by  electricity.  The  draw  is  250ft.  long  and  3-lft. 
wide,  with  a  roadway  and  two  footways.  The  total 
weight  is  about  200  tons.  Tho  motor  is  funiishod  by  the 
Thomson- Houston  Company,  and  at  a  recent  test  turned  th» 
draw  completely  around  in  one  and  a  half  minutes.  The 
bridge  is  lighted  with  U  incandescent  lighu  from  the 
same  current  that  supplten  the  motor.  The  total  oott, 
including  the  motor,  was  Ci.OOO  dola. 

AnBlectrical  Teatlng  Station.— An electro^echnical 
testing  station  for  North  (iennaiiy  has  just  been  catabltsbed 
at  Magdeburg,  on  the  linwi  of  the  eimiW  institution  at 
Munich,  Experiments  and  tests  for  public  oGBeials  and 
private  individuals  will  be  theie  conducted,  to  enable  them 
to  gain  a  clear  idea  of  the  cost  and  practicability  of  elecUi* 
cal  undertakings,  and  the  opportunity  will  be  afTorded  to 
electrical  works  to  have  their  macbince,  apparatus,  etc., 
testcjd.  A  well-known  electrician — Dr.  M.  Krieg,  editor  of 
the  EUMn'technixha  Bcfio — fs  chief  of  the  station. 

North  Sea  Cables. — The  Great  Northern  Tok)gimi]h 
Company  is  contemplating  laying  down  one  or  two  MVl 
telegraph  cables  between  Seaudinaviii  and  England, 
cable  will  be  laid  between  trothenburg,  on  the  Swedish  side 
of  the  North  8.041,  and  Ncwcastlc-on-Tyne  on  the  other  side. 
This  will  be  the  first  direct  cable  between  Sweden  am 
England,     This  new  cable  is  expected  to  bring  about  a 
material  increase  in  the  Swedish  telegraphic  intorcuune,  a 
a  large  number  of  telegrams  are  likely  to  be  sent  by  th 
new  line  from  Ilusaia  and  Northern  Asia  to  England. 


« 


'* 


nwtook  ColUer7. — An  installAtion  of  electrie  liftht  CorJ 
use  both  underground  and  on  the  surface  has  been  int 
duced  St  the  Ibstock  Colliery.  The  installation,  which  wasl 
put  down  by  Messrs.  Roper,  of  Bradford,  comprises  a  SOO* 
light  com|Kiimd  shunt  machine,  driven  by  a  I3ii).  horisoiital 
singlc-cyli ndcrod  stenm-engino  of  SJft^  stroke  at  HbO  revo- 
lutions. On  the  surface  the  circuit  serves  two  of  the  large 
lamps  of  4,000  candle-power,  which  entirely  illuminates  the 
vicinity  of  the  pil.  toji,  and  another  circuit  serving  two 
more  lumps  of  the  same  (tower  for  ilUimirutiug  the  Bi;r»ona.  ^i 

I>QSSeldor£ — A  central  electric  station  proposed    foT'^Hj 
the  town  of  Diisseldorf  wastohave  had  acapadty  of  10,500 
lampe  of  IGc.p.i  but  owing  lo  the  demand  it  is  decided  to 
enlarge  the  scheme  to  a  capacity  of  lti,Ol}0  lamps,  and  DBW 
tendei's  are  invited.     The  works  are  to  be  outeide  the  town, 
on  the  site  uC  the  present  gas  worlcs.     A  few  of  tho  tenders  ^J 
already  sent  in  are  for  the  alteruatJng  system,  but  mo8tare^| 
for  cuntinuQua  current,  employing   accumalaUirs.     All  the  ^* 
systems   proposed   intend   supplying  the  town  from  one  ^j 
central  etation,  without  aubirtationa.     Tho  eomtnittee  o£^| 
HHlectiofi  is  presided  over  by  Dr.  Kittter,  of  Darmstadt,  and  ^^ 
the  decision  is  to  be  given  in  tho  uututnu, 
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Royal  Society. — The  socond  lodiee'  conversazione  of 
the  Royal  Society  wai  held  on  Wednesday  evening  at  Bur- 
tiii^'lon  House.  Amongnt  the  exhibits  intereetinfc  to  eUc- 
trioal  folk,  Mr.  Gambior  Bolton,  by  meana  of  the  electric 
lantern,  showed  soniD  very  fine  animal  aLd  bird  stiidiea, 
phutof;rapIiBd  from  life ;  while  Prof.  J.  A.  Fleming  and 
Mr,  Erncat  Tburnaiier  gave  some  striking  exporimonlul 
demoiioLntions  of  electromagnetic  ropuUion  jihuDumeiiii. 
Tbe  photogTAptis  of  lightning  exhibited  by  the  Koyal 
Meteorological  Society  were  viewed  with  a  great  deal  of 
interest. 

SigulniE    a    Cheqae  hy  EleetricHr. — One  of  tbe 

marvele  of  electricity,  and  uuo  of  the  mo.st  striking  of  the 
Edison  oxhibita,  is  tbe  tittle  instrument  which  enables  the 
operator  to  Hign  a  cheque  100  miles  distant.  The 
writing;  to  be  trariKmitted  Is  impreued  on  itoft  paper  with 
an  ordinary  stylus.  This  is  mounted  on  a  cylinder,  which, 
aa  it  revolvci,  "lualtos  and  breaks"  the  electric  current  by 
moans  of  the  varying  indentations  on  the  paper.  At  tbe 
receiving  end  of  the  wire  a  aimilar  cylinder,  moving  in 
accurate  Byiicbroniam  with  the  other,  receives  the  current 
on  a  chemically  pi'epared  paper,  on  which  it  tranBcribe«  the 
signatures  in  black  lelters  on  a  white  ground. 

aaa  V.  Eleotrieity  is  Berlin.— A  paragraph  in  the 
EkktToteckni^cfw,  Echo  statefi  that,  notwithitanding  the  satis- 
factory running  of  tbe  public  arc  lighting  in  ihs  Kaiser 
WilholmstnisBC  and  tbe  Untcr  den  Linden,  the  Berlin 
Municipal  Council  does  not  intend  to  extend  the  public 
electric  lighting  in  other  important  atreats.  This  decision 
has  heen  come  to  for  the  reason  ihat  the  perfection  of  gas 
lighting  produced  by  competition  with  electric  lighting 
enables  them  to  expect  the  same  result  with  less  cost.  The 
cost  for  one  street  gas  tamp  burning  till  midnight  is  about 
49ti.  a  year  ;  burning  all  night  the  cost  is  about  i)68.  a  year. 
The  fitting  of  a  street  lantern  amounts  to  lOOs. 

Rodnctlon  of  Telegraph  Rates. — Among  the  re- 
ductions of  rates  aomired  by  the  ncgetiations  at  tbe  Inter- 
national Telegraph  Conference,  which  are  to  come  into 
operation  at  a  date  yet  to  be  fixed,  arc  the  following :  Great 
Britain  to  Austria-Hungary  and  Italy,  from  4Jd.  per  woi-d 
to  Sd. ;  to  Switzerland,  from  3jd.  to  3d. ;  to  Denmark  and 
Norway,  from  4d.  to  3jd.  ;  to  Sweden,  from  Rd.  to  4d. ;  to 
Spain,  from  4^d.  to  Id. ;  to  Portugal,  from  Sjd.  to  l^d. ;  to 
Russia,  from  6jd,  to.'ijd.  Tbe  charge  from  Ureat  Brilain 
to  Germany,  Holtaud,  Belgium,  and  France  remuiriH  tbe 
same  ;  an  agreement  fixing  the  present  uniform  rate  of  2d. 
a  word  bo-ving  been  entered  into  in  anticipation  of  the  con- 
ference. 

Sbort^ironJted  by  a  OUt  Edge. — A  peculiar  acci- 
dent happened  to  the  East  Liverpool  (Ohio)  Western 
Electric  Company  a  ■thort  time  ago  that  will  ho  of 
interest  to  the  electrical  fraternity.  Their  switchboard 
caught  fire,  machine  began  "  flashing,"  and  lights  went 
out.  Upon  examinatiuu,  it  was  found  that  an  ordinary 
card  photograph  had  by  some  itieaus  fallen  into  tbe 
switchboard,  and  the  gilt  edge  around  it  had  come  in  con- 
tact with  tbe  two  onda  of  tbe  line,  causing  a  short  circuit 
with  tbe  above  result.  The  wires  were  disconnected  from 
the  swilchbuard,  united  temporarily  with  connectors,  and 
everything  was  started  up  again,  with  a  stoppage  of  only 
a  few  minutes. 

Thonison>Houfltou  Bleotiio  Roads, — The  Thomaon- 
lloudton  Klectiic  Conipnuy  has  recently  finished  the  et^uip- 
raont  of  the  following  electric  tramways  in  the  United 
States,  on  which  the  cars  are    new   regularly    running: 


Georgetown  and  Teiialleytown  Street  Railway,  five  cars 
and  six  miles  ;  Vancouver  Electric  Railway,  four  cars  and 
three  and  half  miles :  Union  <N.V.)  Belt  Line  Railway,  25 
C4trs  and  20  miles  ;  Milwaukee  Cable  Company,  12  cars  and 
13  miles  ;  Knozville  (Tenn.)  Street  Kailroad,  five  cam  and 
ihi-ec  and  half  miles ;  North  Side  Railway,  Fort  Worth, 
Texas,  in  cars  and  ITi  miles;  Atbleboro  (VormODt)  and 
Wrentham  Street  Railway,  five  cars  and  6'60  miles  ;  the 
Albany  (N.V.)  Itailway,  32  cars  and  one  and  half  milee. 

Royal  Meteorolosioal  Socioty. — At  the  monthly 
meeting  of  the  society,  held  last  Wednesday,  a  paper  waa 
road  "  On  the  Action  of  Lightning  during  the  Thunder- 
storms of  June  6th  and  7th,  1889,  at  Cranleigh,"  by  Capt. 
J.  P.  Maclear,  R.N.  The  author  examined  a  number  of 
trees  which  had  been  struck  by  lightning  during  the 
tbutiderstorms,  and  found  that  those  which  were  struck 
bolero  the  rain  fell  wore  shattered,  while  those  which  wera 
struck  after  tbe  rain  commenced  were  simply  scored,  with 
the  baric  blown  off.  It  seems  that  during  rain  every  trbo 
is  conducting  electricity,  and  a  disruptive  discharge  takes 
place  whore  the  conductor  becomes  insullicieat.  This 
depends  on  the  position  of  the  cloud,  the  amount  of  foliage 
OD  the  tree,  its  condition  of  moisture,  and  its  conneclioa 
with  running  water. 

The  Polarisation  of  Eleotrodes. — The  maximum 
polarisation  which  moUlJic  plates  acc(uire  when  plunged  in 
an  electrolyte  varies  with  the  tempcratiu-o ;  when  silver 
wires  are  used  tbe  variation  is  very  regular,  and  tends 
towards  zero  as  the  temperature  approaches  that  of  the 
decomposition  of  the  salt.  M.  L.  Poincari^  ba<  investi- 
gated this  matter  by  changing  the  nature  of  the  olectrolyt4 
on  the  one  band  and  on  the  other  by  using  electrodes  of 
different  metals.  With  different  electrolytes  it  is  stated 
that  the  polarisation  of  the  silver  in  nil  at  tbe  temperature 
of  decomposition.  In  substituting  wires  of  gold  or  iron  for 
those  of  silver  tbe  polarisation  has  not  the  same  regularity, 
but  the  final  result  is  the  same.  It  is  therefore  concludsd 
from  the  experiments  of  M.  Poincari  that  the  [nloriaation 
of  eloctrodoB  is  nil  at  the  temperature  of  the  decomposition 
of  the  electrolyte. 

Distribution  of  Time, — "Ten  years  ago,"  says  tbe 
PtlU  Ji»irnal,  "  a  few  ])iioiimatic  clocks  commenced  their 
service  for  the  first  time  in  Paris.  To-day.  three  arroudisse- 
monte  contain  9,000  of  these  pneumatic  dials.  The  word 
pendui(4  (clocks)  in  no  longer  fashionable.  In  Hve  years 
more  10  arrondissomonts  will  bo  canalised,  and  30,000 
people  will  have  subscribed  for  dummies."  This  item  is  a 
sign  of  the  timofl,  and  should  be  noted  by  electricians,  for 
there  is  nothing  absolutely  necessary  about  the  system  that 
pnonmatie  tii1>os  should  bo  used,  and  electric  wires  would 
probably  he  cheaper  and  easier  and  [{uite  as  elTectivc.  In- 
stead of  a  real  and  costly  clock  in  each  room  of  a  large 
building,  such  lu  the  Law  Courts,  one  good  clock  with  a 
number  of  dummy  faces  worked  by  a  step-by-step  action 
would  equally  serve,  and  would  save  both  first  coat  and 
continuous  attention. 


* 


City  of  Xiondon  and  Sonthwark  Subway  Bill.  — 

A  Select  Committee  of  the  Huusu  uf  Loixls,  on  Tuesday 
presided  over  by  Lord  Belper,  passed  the  Bill,  which  has 
alretuly  been  sanctioned  by  the  House  of  Commons,  autho- 
rising the  City  of  London  and  Soutbwark  Subway  Com 
pauy  to  extend  their  line,  now  in  counw  of  eompletio: 
from  its  piosent  terminuA  at  Stockwell  to  Clapbam  Cammon 
The  clause  for  the  protection  of  the  National  Tolepheno 
Company  is  retained.     For  the  purpose  of  carrying  oull 


^ 


this  extenaion  of  Mven  furlongt,  nine  chains,  the  coinpanjr 
are  empowerod  to  raise  £200,000  ftdditjonal  c&[nU.l,  sind  to 
botrow  in  rospect  of  that  capital  the  sum  of  £/iO,000.  The 
Qftmeof  the  company  ia  changed  by  the  Rill  into  tho  "City 
and  South  of  Iiondon  Eiulway  CompEinff^and  an  extontiion 
of  time  is  granted  within  which  to  complete  the  construc- 
tion of  tho  original  lino. 

TTansmiasion    of    Power    at    Hellbronn. — The 

Wmloiultory  Porllaml  Cement  Works,  at  liauffeii-on-the- 
Ketrknr,  liiis  decided  (u  utili«u  the  liii>;e  amuurjt  of  viiber 
power  at  its  diepoaal,  in  so  far  ae  it  is  not  required  for  the 
eeincnt  factory,  in  tho  production  of  electric  currents, 
irfaieb  are  to  be  transmitted  to  the  town  of  Hoilbrotm, 
diiitant  ahotit  seven  miles,  to  be  used  for  lighting  pnrpoaeH 
and  for  working  electric  molora.  In  order  to  supply  the 
aloctriciU  current  for  indiiBtrial  purpoeefl,  it  is  proposed  to 
reduce  tho  cost  of  the  instalUtion  as  much  as  possible  by 
the  erection  of  thin  overhead  wires.  Tho  company  has 
already  spplied  to  the  State  snil  municipal  authorities  for 
power  to  carry  out  the  undertaking,  in  order,  tf  possible, 
to  hare  it  ready  for  the  winter,  Mr.  Oscar  ron  Miller,  of 
Mucicb,  according  to  a  correspondent  of  ItidiMtrus,  has 
Imm  eommiasiotied  to  dongn  the  details  and  superintend 
the  execution  of  the  onterpriso. 

Th«nao-MaKneUo  Appuratas. — The  two  following 
pieces  of  laboratory  ap[iaratus  have  been  devised  by  J. 
■Stofau  to  exhibit  thormo-moKnetic  phenomena.  The  Sret, 
a  thermo-magnetic  pendulum,  consists  of  a  nickel 
segment  attached  to  the  end  of  a  strip  o(  brass, 
which  is  movable  round  a  horisonlal  axis,  and 
is  proYided  above  this  axis  with  a  slid  ing  weight. 
When  at  rest  the  nickel  segment  lioa  botwoon  the  polos  of 
a  hnrwshoe  magnet  On  heating  one  end  of  the  segment, 
however,  that  end  immediately  moves  upwards,  and  if  the 
healing  is  continued  a  regular  oscilUtion  may  be  started. 
The  second  piece  of  ajiparatus  is  merely  a  nickel  disc,  which 
can  rotate  around  an  axis  passing  through  its  centre  of 
gravity.  The  polos  of  a  horseshoe  magnet  cover  a  portion 
of  the  rim,  and  on  heating  another  portion  the  wheel  com- 
mences to  rotttte,  and  under  hvourable  conditions  can  be 
made  to  revolve  at  the  rate  of  60  revolutions  a  minute, 

Tr««s  ftt  WoybridflT*. — A  case  of  some  importance 
to  electrical  engineeix  ;tnd  of  considerable  interest  to  the 
Inhabitants  of  Weybridge  was  heanl  at  Chertsey  last  week 
Three  of  the  cn^neer^  of  the  electric  light  company  were 
summoned  at  the  instance  of  Horace  Arory,  barrister,  for 
damage  to  troos  by  tho  wires,  At  an  eajly  period, 
it  appeared,  diHiculty  had  arisen  with  the  trees,  and 
MTsral  poles  had  been  shifted  in  contec^uenoe  of  the  owners 
giving  notice  that  they  would  not  allow  tho  trocs  to  bo 
cut.  The  present  action  arose  out  of  the  damage  alleged  to  be 
done  to  trees  dedicated  to  the  public  in  the  avenue  outside 
Mr.  Avery's  grounds,  iiud  over  which  ho  claimed  rights. 
Damage  to  the  amount  of  lOd.  Cor  each  tree  was  claimed. 
The  question  wns  argued  on  points  of  hiw,  it  being  regarded 
u  a  test  caa«,  important  iutcreita  being  involved.  It  was 
maintained  that  freehold  extended  to  the  middle  of  the 
road,  although  the  Sovereign  and  subjects  bad  rights  to  pass. 
The  ca.se  was  adjourned. 

Bl*«trio  Exoursion, — It  is  proposed  that  the  memben 
of  the  i'^lectncal  section  of  the  Iiondon  Chamber  of 
Commerce  should  have  an  excursion  on  tho  river  on 
Saturday,  July  Atb.  It  is  intended  to  engage  one  or 
more  electric  launches,  but  it  is  necessary  that  members 
who  iutetiJ  to  be  present  should  notify  the  same  to  Mr. 


A.  P.  Trotter,  28.  Victoria-street,  S.W.,  that  the  necessary 
armtigeineiiUi  for  luncheon,  etc.,  may  be  made.  The  start 
will  probably  be  made  from  Surbiton.  Members  may 
biing  friends  (ladies  nr  gentlemen),  but  no  member  c«n 
have  more  than  four  tickcte,  including  his  own.  The  price 
of  tho  tickets  (not  including  wine)  cannot  be  definitely 
settled  until  it  is  known  how  many  will  be  taken,  but  it 
will  not  exceed  twelve  shillings.  The  list  will  close  on 
Monday  next,  23ni  inst,,  at  10  a.m.,  on  or  before  which 
date  it  is  requested  that  members  intending  to  jwn  will 
have  signilied  tbcir  intention  of  being  present,  and  the 
number  of  tickets  reqiured. 

OtonQ  Room  Pnrtllerfl. — It  has  been  demonstiatet) 
that  one  of  the  most  beneficial  waji  of  purifying  rooms 
troubled  with  vitiated  atmosjthere  is  by  the  production  of 
ozone  by  eloctrical  sparks,  and  Dr.  Kichanlaon  has  recom- 
mended the  method  for  purifying  aick-rooma.  An  ordinary 
influence  machine  spreads  a  delightful  Iresbness  and  vigour 
throughout  the  air  after  a  series  of  sparks,  and  we  have 
seen  those  machines  used  as  purifiers  in  crowded  drawing- 
rooms  with  good  cfToct,  and  for  children's  nurseries  it  should 
be  an  aid  to  healthy  surroundings,  and  so  might  be  made  a 
[iroiitable  article  of  supply.  In  Philadelphia,  we  notice,  u 
Dr.  Otto  Flemiug  is  introducing  a  small  electric  machine 
for  the  production  of  ozone.  The  machine  is  in  a  compact 
form,  nperateil  by  a  small  battery,  and  w  enclosed  in  a 
[loliafacfl  wooden  cose,  the  whole  small  enoi^h  to  be  conve- 
niently carried.  It  is  particularly  adapted  to  purifying  the 
air  of  a  luck-raom,  and  is  said  to  be  meeting  with  an  excel- 
lent dcmiind  for  piiv;tte  imrposoK 

Carbon  Condnotors. — Carbon  seems  to  be  gaining 
ground  as  an  efficient  electrical  conductor  for  moving  parts. 
Not  only  is  it  in  large  uso  in  America  for  motor  bniabos, 
but  a  new  carbon  ttolley-whcel  for  electric  cars  has  been 
introduced  by  S.  H.  Shcnt,  of  Cleveland.  The  object  of 
the  invention  is  to  provide  a  wheel  with  a  non-oxidiaable 
surface,  to  run  In  contact  with  the  wire,  and  also  a  trolley 
which  in  its  action  is  practically  noiseless.  These  rosulu  are 
accomplished,  it  is  elaimod,  by  making  tho  body  of  the  wheel 
of  carbon.  In  forming  the  wheel  a  carbonaceous  mixture 
of  the  kind  known  as  "  plastic  "  or  "  Bunsen  "  carbon,  which 
is  now  universally  used  for  the  manufacture  of  pencils  for 
electric  arc  lights,  is  used.  The  wheel  is  formed  in  suitable 
moulds  under  great  pi'eeeure,  so  tfast  the  surface  bocomea 
very  much  more  dense  than  the  interior,  and  ooostitutes  la 
effect  a  very  hard  skin,  which  envelopes  the  body  of  tha 
wheel.  The  inventor  claims  also  that  by  tJie  use  of  tho 
Ciii'bon  wheel  sparking  is  prevented,  and  the  wear  oa  Ul6 
Uno  conductor  leasoiiod  to  a  considerable  extent. 

T«lophono  EKtonaion  in  Sootliand.— Several  impots 

tnnt  addition.!  have  been  made  to  the  facilities  for  tele- 
phanic  communication  in  Scotland.  Direct  communication 
has  been  establiHhed  between  Edinburgh  and  Dundee  orar 
a  line  of  100  miles  long.  A  trunk  line  has  been  completed 
from  Btlinhnrxh  to  Selkirk,  ll>imck,  and  Galashiels.  Two 
additional  trunk  linos  have  been  constructed  between  Edio- 
burgh  and  Qlasgow,  making  four  lines  in  all  between  these 
two  cities.  Other  and  minor  extensions  have  also  taken 
place  between  Cupar  and  Ht.  Andrews  and  between 
Arbroath  and  Montrose.  To  celebrate  these  estentjooe, 
which  have  been  completed  almost  simultaneously,  a  num- 
ber of  prominent  citisens  of  Edinburgh  were  entertained  at 
a  service  of  cake  and  wine  by  the  National  Talephoae  Com- 
[lany  in  the  Windsor  Hotel,  Princos-streot,  on  Tuesday 
afternoon.     Mr.  A.  IL  Beiinotb)  the  general  manager  of  tha 


compuny,  prestdod.  Telephones  in  the  room  conncctetl  it 
both  with  Dutitleo  and  Galashiola,  and  the  visitors  had  an 
Opportunity  of  licteniiifi;  to  musicul  pcrformancos  in  both  of 
thew  towns. 

Overhead  Wires.— A  mooting  of  tho  Electrical  Trades 
Soctioii  of  the  Lon'lon  Chambsi"  of  Commerce  was  hold  on 
Moiidny  a.1  tho  oBicea,  BoLolph  Moiuo,  Eastcfaoup,  Mr.  K.  E. 
Ciompton  in  the  ebair,  when  the  (|uaation  of  overhoad  wires 
was  diBCUfiScd,  with  reference  to  the  regulations  praacribod 
by  the  Boiu-d  of  Tra<io  under  the  proviaiona  of  the  Elcctriu 
Lighting  Act,  16S8,  "  for  tho  protection  of  tho  public  safety 
and  of  the  electrio  lines  and  worka  of  the  Postmaster- 
General,  and  of  other  electric  linos  and  works."  Special 
reference  was  inaile,  and  objection  kiken,  m  clauses  1)  and  1  'i 
of  tho  reguUtionB,  relating  to  the  insulation,  etc.,  of  cables 
and  tho  siiB|>en8ionof  conductor*  ;  nndthochairman  expreaa«d 
his  belief  that  if  tho  raquiremenl^  of  the  Board  of  Trade 
were  enforced  they  would  prove  practically  prohibitory  of 
work  in  the  future.  Tho  question  was  thereforeof  universal 
and  supreme  importance  to  tho  tnido.  Eventually,  on  the 
moticm  of  Major  Flood-Page,  eecondod  by  Mr.  It  S. 
Erskino,  tho  following  resolution  waa  passed  :  "  Tlint  thia 
meeting  of  tho  Electrical  Trades  Section  of  the  London 
Chamber  of  Commerce,  feeling  that  if  tho  Board  of  Trade 
insist  U|H>ii  their  decision  with  regard  to  cablea,  aa 
announced  iu  their  letter  of  30th  ult.  to  Messrs.  Crompton 
and  Co.,  it  will  be  detrimental  to  tho  interests  of  tho  elec- 
trical trade  without  pi-nviding  additional  protection  to  the 
public,  earnratly  solicits  tho  Board  of  Trade  to  give  their 
fuvumrablc  reconsideration  to  articles  9  and  12  of  the  rules 
and  regulations  for  overhead  wires,  with,  a  view  to  their 
decision  being  modified." 

Inoreasing  Traction  by  Electricity. — Tlio  subject 
of  a  possible  tkiitiesivv  action  pruduced  between  wheel  and 
rail  on  single  trolley  roads,  says  tho  Eleclridjl  ff^oi-ld,  hne 
frequently  been  alluded  to,  but  in  a  very  unaattsfactoij' 
manner.  Statenionta  havo  been  plenty,  but  facts  few.  In  a 
communication  just  published  Mr.  V,.  E.  Ries  discusses  tho 
general  topic  from  tho  standpoint  of  a  rather  wido  oxperi- 
ence,  and  put<  the  rali'UtaU  of  the  action  very  distinctly.  Ho 
shows  from  the  results  of  definite  oxporimonU  that  the  elec- 
tric current  pioducen  increased  adhesion  under  certain  cir- 
cumstanced. The  condition  for<>ncb  action  is  that  the  current 
density  over  the  areas  of  contiKt  shall  be  great  enough  to 
produce  ntrong  surface  heating  even  to  the  point  of  inci- 
pient welding.  This  natui*.illy  occurs  with  regularity  only 
when  the  current  is  a  powerful  one,  stronger  than  is  met 
with,  OS  a  rule,  in  street  railway  proctico.  The  welding,  or, 
rather,  sticking  actiou  is  instantaneous,  and  the  eubso- 
queut  cooling  is  eo  rapid  that  tho  opposed  surfaces  are  not 
perceptibly  afTectecl.  Naturally,  the  strnngeat  elfecta  are 
obtuinc<I  when  a  powerful  current,  which  ncod  be  but  of 
very  low  voltage,  is  deliberately  passed  from  wheel  to  rail. 
In  thia  case  a  striking  increase  in  adhesion  is  manifested. 
There  may  bo  an  ofTevt  jiroduood  by  the  surface  heating 
anftlogoiis  to  that  in  tho  "  rocker,"  well  known  to  studentR 
of  aconetics,  even  with  a  comparatively  small  amount  of 
current.  In  tho  cue  of  street  railways  it  it  prob&ble  thai 
tlic  currents  used  are  too  small  perceptibly  to  increase 
traction,  except,  jtOAsibly,  on  a  dirty  track  whore  there  is 
Hashing  under  the  wheels.  On  tho  whole,  it  may  bo 
asaumed  tb&t  there  is  no  such  action  regularly  present 
to  &  sensible  extent,  though  it  may  be  present  often  enough 
to  give  colour  to  tho  popular  opinion.  As  to  tlie  value  of 
a  current  deliberately  applied  for  the  purpose  of  increasing 
■dheaion,  something  may  bo  judged  from  thg  teste  rojKirted 


by  Mr.  Ries,  but  the  subject  is  now  under  experiment  on 
a.  considerable  scale,  and  future  report*  will  give  more 
extensive  data. 

The  IntematlonAl  Telegrapb  Conferenoe.— The 

telegiitph  companies  gave  a  luanquct  on  Monday  night  to 
the  delegates  of  the  International  Conference  in  the  fine 
hall  of  the  Continental  Hotel.     The  French  comp3iiiie.s  held 
aloof  on  the  singiUar  plea  of  the  invitations  being  addressed 
to  the  delegates  of  Sutcs.    Tho  guests  numbered  180.  Sir 
.John  Pender  preaided,  and  waa  supported  by  M.  wnd  Mme. 
Jules    Roche,  T>ord    and    Lady    Tweeddale,  .Sir    .lames 
Anderson^  M.   dc  I/esseps,  Sir  F.  Dillon    Bell,  Sir    E. 
Vincent,  .ind    many  telegraphic,   literary,   and  scientiili: 
notiibilities.     In  giving  "The  hcilth  of  M.  .lules  Roche, 
Minister  of  Commerce,"  the  president  said  :  "  1  hope  it  will 
not  1)0  considered  unbecoming  of  me  to  say  a  few  words  in 
regard  to  the  telegraph  companies,  representing,  as  I  do,  a 
large  body  of  submarine  and  other  telegraph  companies, 
who  are  at  the  present  moment  playing  an  iraijortant  part 
in  bringing  the  nations  of  tho  world  into  closer  and  more 
harmonious   oommuuication.      Wo    may    chiim    to    have 
promoted  progress  politically,  commercially,  and  socially. 
When  the  history  of  the  last  half  conttiry  is  written,  it  will 
be  found  that  telegraphy  will  occupy  an  imporUnt  page  in 
it«  record.     \VTien  we  take  thought  of  the  vast  millions  of 
money  turned  over  by  tho  nations  of  Europe  in  their  rela- 
tions with  countries  beyond  the  -leas,  and.  when  we  bear  in 
mind    that    those    communications     and    oi)6rationa    are 
iriEtiatod,  followed  up,  and  completed  by  telegram,  wo  can 
form  some  idea  of  tho  benefit  which  our  telegraph  system 
has  conforrod  on  the  civilised  world.     i!\irther,  when  we 
SCO  tho  nations  vying  with  each  other  in  their  desire  to 
promote  and  extend  thoit  colonies,  and  to  lake  their  part 
in  the  develojimont  of  the  Dark  Continent,  we  recognise 
that  tho  bencfrcenl  efTect  of  telegraphy  is  reflected  not  only 
ill  the  improvement  of  the  nations  tbeniaolvcs,  but  in  the 
development  of  product*  and  indiutriea  for  the  benefit  of 
the  teeming  millions  of  the  world.     It  would  seem  us  if 
Providence  had  created  this  great  i»ower  to  aid  the  dcvoUip* 
mcnt  of   tho   r6<i»irementa  of  humanity.     The   telegraph 
system  is  tho  pioneer  of  this  good  work.     We  have  just 
surrounded  Africa  with  our  submarine  system,  and  that 
continent  is  now  in  hourly  communication  with  the  mora 
civilised    jiortions  of  the  world.    The  systems  which  1 
have  the  honour  to  represent  constitute  a  great  network  of 
iritomational  communication.     Its  mission  is  poaco,  and  to 
draw  closer  the  unity  and  friendship  of  the  nations — in 
fact,  to  bring  iHsace  and  goodwill  to  their  peoples.     A  few 
figures  will  demonsti-ate   the  great  importance  of    tele- 
graphy.   Thoie  are  2,000.000  miles  of  land  lines,  valued  at 
1,65^0,000,0001.    The  cables  belonging  to  Governments  are 
13,178  miles  long,  and  are  valued  at  L00,000,000f.     The 
miblo  companies  have    107,000  miles    of    cable,  costing 
WO.OOO.OOOf.,  and  havo  a  total  capital  of  1,000,000,0001. 
The  gross  expenditure  en  land  lines  and  cables  has  been 
over  2,&0O,O00,00Of.     The  cable  8hi[«  number  J6,  with  « 
gross  tonnage  of  Q3,780.     All  this  has  been  cr«atod  during 
tho  lost  QO  years,  and  most  of  tho  submarine  cable  poiUoa 
during  tho  lost  25  year«.     Tho  time  occupied  in  sending  a 
iDCJSsagc  from  London  to  Egypt  is  20  minutes  ;   London  to 
Uombay  loss  than  an  hour ;   Loudon  to  China  about  two 
hoiire  ;    Liondon  to  Australia  leas  than  three  hours.     It  it 
an  axiom  that  countries  which  require  cotomes,  and  deaira 
to  keep  their  place  in  the  nice  of  progress,  feel  that  ihey 
must  have  tboir  colonies  connected  with  tho  mother  country 
by  those  submurine  cabliH." 
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SBFTFORD  STATION  AND  THE  FERRANTI  HAINS. 


Amonz  elMtric&l  engiiisarin^  eiiterpristis  :it  the  period 
of  early  (loYolojimeRt.  of  tbe  induattT  in  Ea^laiid,  the  lar^e 
centml  high'tcti:<ion  syst«iii  dt  Dopbtord  will  remain  notice 
nl>lo,  not  only  on  uccoiiuL  of  the  larKenoss  of  ite  eoiicc|)t.ioii, 
but  nl«o  on  account  ol  tbe  remarkable  differences  of  opinion 
ui<l  Rtatomciits  of  fnct  wbich  have  arisen  about  it  Otber 
enterjniBes  may  have  hud  periods  of  brilliant  anticipation  by 
their  designers  and  inventors,  periods  of  trial,  of  Bucces«  or 
of  failure,  but  in  all  of  theae  the  electrical  profession  aa  a 
wbule  wd.6  more  or  leu  aware  of  the  progrewt  nude,  the  {loirit 
attained ;  uiid  the  gonenil  jadgncnt  as  to  tho  iiftofulnosK  a.nd 
suocoas,  Foi'  iimtAnce,  of  accumuUbors  for  contra!  distribution, 
of  high-tenaioTi  series  lightins  and  other  departures  in  elec- 
trical science,  had  bcondctiivitclyHiTivod  at  andacknowledged, 
with  more  or  less  partiality  or  impartiality, by  their  respec- 
tive supporters  or  opposors.  But  the  alternate  high-tension 
Bystem  of  supply  from  Dcptiord  hn«  an  altoscthor  difToront 
atmocpbere  aurrotinding  iC  Tbo  etitcrpriso  is  largo 
and  daring  ;  the  engineers  aro  naturally  averse  to 
making  statements  of  what  they  intend  to  do  before 
they  have  done  it ;  and  the  present  Htato  is  ono— pos- 
BJbly  somewhat  duo  to  tho  roticonco  of  tho  cnRincera — 
of  widely  varying  acci)unt§  of  what  is  lieing  or  has  been 
done,  so  much  ao  that  ntmoura  and  roportA  have  obtained 
credit  on  one  sid«  thiit  tho  schumo  wilt  not  aud  cannot 
work,  that  tbe  mains  have  broken  down  eutirelv,  and 
that  tho  engineers  are  non-pluaised  as  to  what  to  do,  and 
have  abaridoniMl  their  intention  of  supply  at  10,000  volu. 
EnKineert  have  been  led  to  believe  some  such  rumours, 
and  have  been  under  thu  impresBion,  owing  to  the  debiy, 
that  tbey  areacknoivledged,  waeiicomiter-slatemenUi  have 


So  much  is  pretty  generally  known.  Wa  piujioee  to 
give  some  particulars  ae  to  the  methods  of  running  and  as 
bo  the  construction  of  the  celobrat«d  Ferranbi  mains. 

The  installation  in  the  West^nd  of  London  now  consivtB 
of  38,000  Umps.  The  greater  portion  of  these,  some  33,000, 
were  originally  wired  and  run  from  the  Grasvenor  Gallery. 
At  bhe  present  moment  they  are  suupUed  from  the  com- 
bined i-o&ourcM  of  De^fora  and  toe  Orosvenoi'  Gallary. 
Tho  method  of  connection  varies  according  to  requirements 
of  cleaning  or  repair  to  engines,  and  of  the  neceasitiea  of 
iogKj'  days;  but  the  arrangemen'a  adopted  arc  usunJIy 
as  follows.  During  tho  earJy  part  of  the  day,  say  from  five 
in  the  morning  till  an  buur  before  dusk,  three,  four,  or  five  in 
tfaeafternoon,tliQ  Grosvenorwilt  run  aloiio.  At  this  time  the 
Deptford  station  then  supplies  the  greater  part  of  thecurront, 
both  working  together.  The  Grosveuor  usually  stops  at 
midnight,  and  then  Deptford  will  supply  the  whole  till  five 
o'clock  the  next  morning.  OccaaioDally  De|itford  will  work 
from  midnight  till  ono  or  two  in  the  afternoon,  tboGrosvonor 
then  helping  as  current  is  reijutrcd.  Since  January  this 
year  Doottord  has  supplied  alone  tho  whole  ne«wni7 
current  from  midnight  till  five  in  the  morning.  This  waa 
with  the  arrangement  of  cables  at  3,400  volts  from 
Deptford,  but  this  arrangement  has  just  lately — 
about  a  fortnight  ago — iMen  altered  as  wo  Hnall 
presently  describe,  and  Deptford  is  now  in  the 
position  of  being  able  to  supply  tho  whole  installation  if 
necessary,  the  idea  being  now  to  mako  Doptford  the  prin- 
cipal station,  and  use  Qrosvenor  simply  as  a  reserve  or  a 
stand-by. 

It  may  be  mentioned  that  not  only  do  they  intend,  but 
the  comp.iny  are  al»olutety  obliged  to  clear  out  of  the 
GroBVonor  Gallery  by  tho  coming  autumn.  Tho  plant  now 
at  the  Groavonor — two  ongiuoa  aud  two  Fcrraati  2,400- 
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apE>eared  showing  that  the  work  is  satiefactorilj^  progress- 
ing ;  that  the  mains  have  not  and  never  have  fuled  ;  that 
the  work,  though  not  yet  finished,  gigantic  as  it  is, 
is  going  forward  in  jjuoil  order  and  in  workmanlike  stylo; 
aud  that  not  only  ma^  success  bo  expected,  but  has  &lr<»dy 
in  large  part  been  achieved. 

These  conflictiue  and  vacillating  beliefs  aro  due  in  great 
measure  to  the  paucity  of  data  and  <Ietail  that  have  Men 
allowed  to  be  published  of  bhe  groat  central  station,  and  wo 
propoae  in  this  article  to  give  some  particulars  of  the  work 
and  prognws  which  we  have  guthored  ourselves  from  actual 
inspection  on  an  ofEdal  visit,  and  of  details  and  information 
alTorded  us  by  Mr.  C.  P.  Sparks,  asHistant  engineer  to  tho 
London  Kiectric  Supply  ('^qtaration,  Limited,  and  theso, 
wu  think,  will  give  a  better  basis  for  judgment,  and  pat 
our  roadors  and  tho  electrical  profession  gcnorully  in  jiob- 
aes&ion  of  such  data,  as  Ehalt  enable  them  to  understand 
the  present  potiliou  of  the  enterprise. 

Work  at  Dkftford. 

Wo  must  first  of  all  remind  our  readers  that  tho  schome 
at  Doptfonl  comprises  two  engines  of  1,000  h.p.  and  two 
eogines  of  10,O00  h.p.,  dnving  Ferranti  10,000-volt 
altemute-cuirent  dynamos  for  tninsmission  of  current 
through  mains  to  London,  and  traiisformatiou  there  to 
currente  of  2,400  volu,  as  for  some  years  distributed  from 
the  Grosvenot- Galtery.  Of  those  engines,  ono  of  the  1,500 
h.p.  engines  is  eractca  and  has  been  running  since  Novem- 
ber last  year.  This  is  the  only  engine  running  at  Deptford 
at  present  A  second  ono  is  already  erected,  hut  is  not  yet 
used  for  supply,  and  two  10,000  h.p  dynfimos  are  in  course 
of  construction,  and  parts  of  the  immense  't2ft.  flywheels, 
the  ST-ton  shaft,  ana  tho  huge  cnuiks  aro  being  turned 
tip  in  machine  tools  erectud  inside  tho  station. 


volt  dynamos — will  be  removed  to  Deptford  about  Novem- 
ber, and  these  wilt  be  used  as  reserve  plant. 

The  QiKsTioN  or  M.4iNs. 

It  will  be  remembered  that  the  Ferranti  concentric  mains 
not  boing  ready,  the  company  hiid  and  run  from  Deplfortl 
to  Charing  Cross  temporary  citbtes  of  special  manufac- 
ture. These  it  was  at  first  ho])ed  would  lie  able  to  trammil 
Lflmporarily  tho  10,000-volt  current.  Owing  to  the  very 
Urge  pressure  aud  inexperience  in  manufacture  (n 
i  UHutation  for  aucb  high  tensions,  it  was  soon 
found  that  it  was  impracticable  to  use  the  full 
strength  of  the  current,  as  tho  cable  failed  several 
timos  in  testing  with  bhe  full  pressure.  Tho  dynamos 
were  therefore  run  with  half  their  exciting  current,  and 
the  current  was  transmitted  :it  .^OOO  volts.  The  question 
of  safety  to  life  wus  raisixl,  and  the  company,  to  guard 
agaiiist  this,  arranged,  as  our  readers  know,  that  one  side  of 
the  primary  should  be  put  to  earth.  Thin,  on  the  concentric 
mains,  of  cuuroe,  wouM  moitn  that  tbe  oxbertur  being  earthed, 
no  difference  of  poteiit,ia]  (i>r  only  a  slight  one  due  tu  loss 
botwoen  Deptford  and  London)  would  occur  between  a 
man's  body  and  the  outer  conductor.  Tbe  inner  conductor 
being,  of  tiouise,  enclosed,  no  possible  connection  could  be 
made  acvideiitLlly  with  ihis,  except  by  cutting  tJiruugh  the 
exterior  casing  and  the  outer  concentric  couduabor.  A 
brial  of  such  an  occun'ence  labely  made,  as  we  have,  men- 
tiono<l,  showed  that  the  only  resiilb  would  be  to  break  the 
main  fuse  ab  the  station.  This  condition  bung  Dscetsaty, 
the  outer  conductor  uf  tho  tcmjiorury  cable  was  earbhed, 
making  the  pressure  between  the  inner  conductor  and  earth 
.5,000  volts.  This  was  also  found  to  bo  too  mnch  for 
the  temporary  cabLus,  and  occMional  iparking  took  place 
through    the  outer   inauhttion  to  oarllh.      Tho   pressure 


ma  again  reduoeii — nenijing  the  coiietnietion  of  the 
Femnti  concontric  cable— of  which  we  shall  eay  more 
further  on — to  thiit  uf  2.400  or  S.fiOO  voJw,  the  winie 
AB  that  of  thfl  GrOBVonor  dyn^moii,  thu  inner  conductors 
only  of  the  two  cables  being  used.  At  thia  proamre 
current  was  traintnirttcd  for  soni*  time  from  Deplford  to 
the  Groavanor,  whore  it  whb  usod  toKOlhar  with  the  curronl 
from  the  Groavenor  dyn&mos.  The  arran^tement  under 
theite  conditions  iH  shown  in  the  diagram,  Fig.  1.  It  is 
hardly  iieceKSiu'v  to  romai-k  thAt  snch  an  arrangomont 
reduco'l  by  half  the  output  that  couM  bo  transmitted  at 
oven  tha  half  presauro  before  waecl  of  5.000  volt«,  and  at 
this  lower  prcuure  the  whole  lighting  of  the  present  instal- 
lation of  38,000  lamps  could  not  be  supplied  from  Doptford. 
An  ingenious  arranKOtnent  was  therefore  adopted  and 
has  been  ninning  for  some  weeksi,  by  which,  thoiigb  the 
pressure  toAarth  from  tho  cnblos  is  only  2,400  vottn,  yet  the 
total  priiARnro  of  the  current  traii.'^mittod  ie  5,000  volt«, 
under  which  conditions;  the  whole  lighting  can  bo  and  has 
been  (lone  from  Deptford,  the  (irosvonor  acting  merely 
us  rosorve.  This  arrangomont,  which  will  doubtless 
ftreatly    interest    our    readera,    is    shown    in    dia^am 


Pin.  3. — Ooiin«ctiong  of  Traiufurmon  at  ])c|tir<inl. 

in  Pig.  2.  The  Doptfonl  dynamo  is  run  at  11,000 
to  0,000  voltx,  and  one  [lolo  of  the  dynamo  is  put  to 
earth.  But  instead  of  transmitting  direct  to  the  Grosvenor 
the  current  is  put  through  transformers  nt  Deptford.  tniiis- 
(ormM)  and  transmitted  to  London  still  at  .t,000  to  C,000 
volts.  Now,  as  will  be  seen  by  tho  diagram,  thougb  the 
total  pressuTQ  botwoon  the  mains  is  .1,000  volts  or  more, 
the  diffurunce  of  potential  between  each  of  the  cables  and 
earth  (the  insulation  being  Itept  the  mime  in  both)  is  exactly 
what  it  was  before  in  the  cuae  of  oni:  only — vix.,  3,400  or 
2,!!i00  voltA.  In  this  manner  tbu  danger  of  sparking  to 
earth  is  overcome,  and  double  the  energy  is  transmitted. 

The  exact  ttrrangement  of  tbe  tranaformers  is  indicated 
in  diagram  Fig.  'S.  Foiu-  transform crs  are  arranged  with 
their  low-tension  coils  in  series  in  the  dynamo  circuit  with 
h  high'tsnaion  fuse  on  one  pole,  and  the  other  dynamo  pole 
being  put  to  e^rth.  On  the  other  side  of  the  four  tran»- 
formers  their  jmles are  connected  in  i»nillel,  passing  through 
two  high-tension  fiiaos,  and  so  into  the  main  citbles 
to  Lonilun.  So  that  eaeh  sot  of  four  transformers 
transforms  from  .^,000  to  5,000  volts,  with  three 
f))8c«    in     circuit,    n-ml  one    pole   on    the    dynamo    side 


of  the  transformer  being  to  earth  Three  sets  as  above  are 
arranged  at  Deptford,  each  set  with  ita  own  main  switch 
and  tnroe  fuses,  so  arranged  that  one,  two,  or  three  circuits 
can  be  thrown  in  at  will,  according  to  reiiuircmonts  at 
London  as  intimated  by  telephone. 

These  diagrams  are  rei>ro(mcc(l  from  those  kindly  given 
to  us  by  the  c-oiiipany's  engineers. 

Accurate  records  are  kept  from  dsty  to  day  and  from  hour 
to  hour  of  the  current  and  pressure  rogistorcil.  Wo  have 
been  allowed  to  inspect  these  records,  full  details  of  which 
will  doubtless  bo  at  some  time  forthcoming,  and  will  prove 
extremely  interesting  and  useful  for  electrical  engineers. 
The  amounts  now  regislered  in  daily  running  show 
currents  of  from  30  up  to  ISO  amperes  at  presaures  from 
rt.OOO  up  to  6,000  votta.  This,  it  will  bo  obKcrved,  is 
already  nearly  two-thirds  the  presauro  of  10,000  rolls 
ultimately  intonded  to  be  run.  Tha  main  laid  was 
originally  intonded  for  this  hi^er  pressure  with  a  loss  in 
transmission  of  £  per  cent.  The  current,  as  at  present 
gent,  is  at  half  or  two-third  a  only  of  this,  and,  of  eoureo,  the 
loM  in  trausmisdion  is  naturally  somewhat  higher  at  the 
lower  pressure.  But  it  is  interesting  to  note  that,  not- 
withstanding this  extra  loss  at  present,  ihe  actual  cost  of 
manufacture  per  unit  delivered  at  London  from  Deptford 
is  stated  by  tne  engineers  to  be  considerably  less  than  tho 
cost  of  maruifacture  at  the  Grosvenor. 

M.\NUFAcnruBK  OF  THE  Fkkiunti  Mains. 

We  now  come  to  the  manufacture  of  tha  new  Ferranti 
CORCentric  mninn,  which  are  being  laid,  and  will  ultimately 
take  the  place  of  the  present  temporary  main^,  The  de- 
tails of  these  mains  have  been  up  to  tbu  present  somewhat 
shrouded  in  mystery,  and  to  this  fact  not  a  little  of  that 
feeling  of  urieiutinees  to  which  we  have  alluded  is  no  doubt 


Fia.  4.^^tk>u  orFvcrsuti  Main. 

due.  We  hojie  to  clear  up  this  mystery,  and  to  give  reli- 
able particulars  such  as  shall  enable  electrical  engineers  to 
*iiprodat«  the  aimpiicity  and  directness  with  which  .Mr. 
tcrranti  bus  tuckled  this  most  important  put  of  bis 
work. 

We  may  first  state  that  we  have  inspected  portions  of 
■  his  main  now  Uifl  or  being  kid  from  Deptford  to  London 
Bridge.  The  whole  length  from  Deptford  railway  station 
to  a  |M)int  at  CruciHx-lane,  London  Bridge,  is  now  laid  and 
connected,  with  the  exception  uf  aoue  thirty  junctions 
under  or  along  various  railway  buttresses  on  the  route. 
This  main  is  being  first  jointerl.  In  tho  manner  described 
further  on,  along  the  coping-stones  of  the  railway  lino  and 
then  let  down  and  alUxed  some  tew  feet  down  on  the  ant- 
side  of  the  railwav  bouridury  wall,  in  n  position  entirely 
out  of  reach  of  ordinary  inlcVforence,  and  yet  easily  to  bo 

fit  at  if  necessary  by  workmen  for  inspection  or  testing. 
he  length  from  the  Deptford  electric  works  to  the  Dept- 
ford railway  station  is  nnw  being  proceeded  with,  and  is 
being  kid  in  treucboa  underground. 

From  Crucifix-lane  ttif  intended  to  run  to  Charing  Cross, 
also  underground,  as  the  numerous  bemls  and  junctions, 
owing  to  the  railway  bridges,  etc.,  would  neceaaitate  a 
costly  anangemcnt,  which  will  be  obviated  by  nuining 
direct  undur  the  streets.  A  diflioulty  is,  however,  sliU 
to  be  arranged  with  the  Postmaster- General,  who,  (earing 
a  possible  interference  with  his  telegraph  currents,  wishes 
to  have  an  absolute  right  on  his  own  notification  for  these 
mains  to  bo  removed  if  be  so  judge  necessary.  Such  abso- 
lute right  over  their  cablet  the  l^ondon  Klectric  Company 
naturally  do  not  wish  to  have  in  force,  especially  if  it  can 
be  first  proved  that  no  deteriorating  interference  is  expe- 
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rieooed.  Ono  way  or  tho  other,  howovor,  eonnection  will 
bonutdo  from  LoDdoD  BriJgo  bo  Cbaritig  Crow,  &nd  from 
horu  und  from  the  GroHvenor.diHtribiitioTi  will  be  mude  at  iha 
ordinary  piewure  of  2,400  volt*.  A  mtin  distributing  ring 
will  in  nil  probability  ran  round  tho  inner  circle  of  tbo 
Uiidcrgroiind  Railvray,  from  which  any  point  in  tho  com- 
panys  I^iidon  diHtrict  could  be  supplied. 

For  tbo  Ruuiufocturo  of  th«  Fcrranti  conuntric  mAin* 
■{Mciul  Dinchinory  has  been  crectod  iib  Deptford,  and  is  now 
in  £ull  working  order.  Konte  two  cniles  or  so  of  main  are 
now  beinR  turned  out  every  wook,  and  on  our  visit  wo  wore 
nhowii  iho  iiritiro  procoea  from  beginning  bo  ond. 

The  muin  Ih  of  section  shown  in  Tig.  4 ;  first,  a  small 
thick  hollow  tube  of  copjwr ;  then  the  main  inaulation ;  over 
ibis  the  outer  hollow  coiiducbor  of  thin  copiHsr  tube  ;  then 
another  thin  coating  of  insulation  ;  and,  lubly,  a  steel  outer 
casing  for  (irevention  of  roochanicul  injury. 

The  first  proo«M  'u  tint  of  insulabingtbc  inner  conductor. 
Copper  tube  ol  the  required  section  {^  sauare  inch  area) 
Bitd  SEfl  is  cut  off  by  a  circuliu-  saw  bo  a  length  of  20fb. 
This  is  talcoR  to  a  lonj;  trowel  and  lou(;  strips  of  brown 
|»l>er,  20tt.  long  und  some  UL  wide,  arc  Kutumod  at  one 
edge  to  tho  copper  tube.  This  ia  now  taken  to  the  cover- 
ing Dutchine.  Tfaisineulabingor  covering machiue  has  been 
specially  deaigriod  und  adoptl^d  for  thu  m.inuIacturo  of  these 
mains,  and  works  with  gmat  case  and  sinipHcity. 

At  one  side  another  machise  prepares  specialty  coated 
paper.  This  m&ohiiie  is  nothing  mure  than  a  lon^  hot- 
plate, cokc-beated  almost  to  scorching  point,  over  which 
long  Bbrips  o[  brown  paper,  fi^om  huge  rolls  like  that  used 
in  prioUng  Dewepapom,  are  drawn  by  rollers.  On  the  hot 
pktfl  ftU  moisture  is  driven  out,  and  the  sbi-ip  oi  psuer  thou 
piMM  down,  into,  and  through  a  hot  cauldron  oi  Biwcial 
bUck  dil  or  wax,  coming  out  eoakod  iu  this  wax,  and  is 
then  driod  and  cnt  off  into  50ft.  lengths. 

Tb^e  lengths  aro  carried  tu  the  insulating  niauhinu  Qrsb- 
mentionod,  and  laid  in  heaps  underneath  a  long  metal 
table  in  front  of  this  machine.  The  copper  tube  is  slowly 
rotated,  and  six  or  eovou  sli&utii  ui-o  then  wound  on  till  iho 
inner  tube  is  covered  as  tliickly  and  tightly  as  possible. 

The  next  process  consists  simply  in  slipping  this  20ft. 
length  of  insulated  tube  into  a  second  hollow  tube  of  thin 
copper,  which  forma  tho  outer  conductor,  and  which  is  of 
coTTDSpouding  toba.!  section  to  the  smaller  and  thicker  inner 
one.  Then  the  whole  is  passed  through  a  lar>;e  draw  plate, 
and  the  outer  tube  is  carefully  drawn  down  tightly  over  tho 
insulation. 

Noxt,  tho  insulating  process  is  repeated  on  the  larger 
oonductor—^giimmed  brown  paper,  inserted  sheets  of  pro- 
pared  waxed  pupur,  hut  wax  bath,  rolling,  and  taping. 

Finally,  the  first  at^e  of  tho  manufacturo  ia  complubod 
by  slipping  on  the  oxtennr  protoctivo  casing  of  thin  eteet 
tube.  In  this  steel  tube  a  small  holv  in  drilled  in  the 
centre  [M-eviousIy,  and  through  this  hole  hot  wax  or  bitu- 
men is  forced  in  by  a  force  pump,  driving  out  all  air  at 
botl)  ends,  and  forming  a  compact  and  solid  mau. 

Joint  op  tiik  Fkukanti  Mains. 

Next  comes  bbo  most  important  luid  interoating  part  of 
the  maaufooturo  ollhe  Ferr&nti  mains,  bha  construabion   of 


Flo.  5.— On«  toil  of  Fvrnnti  M«in.  A  Inn*r  Oonductor.  B  T>[wr»d 
iDNiiUlioii.  0  OuUr  Condnctor.  D  Outnr  InaiiUtiott.  E  SImI 
Curing. 

thejoinbt.  When  wc  remember  that  some  six  or  seven 
miles  of  this  cable  are  to  bu  laid  in  G:ich  main  ;  that  three 
mains  will  be  Uid  from  DeptfopJ  bu  London  at  once,  and 
that  a  joint  comes  erery  20ft,  it  is  evident  that  the  joint 
is  ibe  point  at  which  greatest  care  must  1>o  taken  bo  have 
|»erfeet  insulation  snd  perfect  protection  ogajnst  creeping 
or  sparking  of  the  10,000^  volt  current 

The  joint  is  made  in  tiie  following  neat  and  simple  way  : 
■at,  ue  cable,  as  maniUactured  lo  lengths,  is  uken  bo 


a[>ecialty  adapted  turning  lather  There  ono  end  o(  the 
main  is  turned  oarofully  and  smoothly  down  in  a  taper  of 
Sin.  length,  from  tho  conbro  conducting  tube  backwoixls  to 
the  outer  conducting  tube,  as  shown  in  the  sketch,  Rg.  5. 
This  turning  is  carefully  and  accurately  done  to  gauge,  and 
by  tools  sol  at  the  required  angle,  and  is  poliuiod  off  to 
a  smooth  surface. 

The  interior  of  tho  inner  copper  conductor  is  ooearstsly 
bored  out  and  smoothod  ;  and  then  a  longth,  some  ISio.  or 
so,  of  turned  solid  copper  rod  is  forced  into  this,  a  tight 
metallic  tit,  ns  in  V\%.  6. 
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fKi.  6.— With  Inaor OondDotar  prdoaged.     F  Solid  CoppSFBor. 

Then  a  sleeve  of  thin  copper  tube,  slightly  larger  than 
the  outer  conducbor,  is  slipped  over  bhe  end  of  this  outer 
conductor,  left,  bare  for  severa!  inches  for  the  purpose,  and 
is  thero  coriugated  down  upon  it  with  three  corrugations, 
OS  shown  in  fig  7.    This  corrugation  is  an  essential  part 


F[U.  7. — With  Outnr  Couiltistor  nrulou^l.  G  Sliding  Slacra  of 
CoppoiTubc.  H  Outer  Steel,  '  OutorCopiMT.  R  Itinor  Co|ipcr. 
L  Insula tian. 

of  the  constntction  of  the  Foi-rauti  main,  and  is  a  neat, 
eimplo,  and  efiective  method  of  securing  both  good  metallic 
contact  and  strong  mechanical  juncture.  The  method  of 
eornigatiiig  on  is  carried  out  with  a  smooth  [tolishod  steel 
wheel  and  |;rip,  and  it  is  used,  as  will  1>e  scon,  several  times 
in  the  making  of  the  joint  This  finishes  one  end  of  the 
length.  The  end  is  Sited  up  with  a  piece  of  greased  waste, 
and  capped  with  a  tin  cap  ready  for  transport  by  railway. 


Fio,  8,— Othor  ond  of  Forrsali  Hoia. 

The  other  end  is  treated  in  a  corresponding  way  to  form 
an  exactly  opposite  contour,  into  which  tho  end  of  the  next 
length  can  be  pushed  tightly.  The  insulation  here  ts 
turned  out  in  a  nollow  coned  or  taper  lorm  from  bhe  exte- 
rior inwards  for  the  length  of  €iu.,as  shown  in  Fig.  8.  This 
turning  ia  also  carefully  done  with  toots  set  ab  the  required 


Fto.  9.— Faper  InsuUtlng  Sleare, 


FiQ.  10.— Oatar  SU^l  Jdat  Conr. 

angle  and  smoothed  or  potiKhed,  and  the  ends  meant  to  join 
are  bested  together  to  see  that  they  fit. 

The  main  is  now  ready  for  actual  jointing.  In  making 
the  joint  the  ends  are  pushed  together,  tho  solid  inner  roti, 
which  projects  from  one  ond  of  each  length,  going  into  tho 
interior  of  the  inner  conducbor  of  the  next  length.  Pre- 
viously to  the  jointing,  a  joint-cover,  composed  of  bwopiecoa, 
Figs.  9  and  10,  is  slipped  «otn«  distance  back  over  the 
main.      'Iliin  joint-cover  comprises  a  sleeve  or  tube    of 


Traxfid  paper  insulating  materi&l,  and  a  length  of  Bteel 
tubing;  lorniod  lika  a  roducirig  junction  as  shown  in  tho 
figure,  To  make  tho  joint  tbo  ends  aio  trnsbed  togothcr  as 
mentioned,  and  then  are  forced  together  oy  hydranlic  prea- 
»iir«  till  tight  home.  Tho  joint  h  now  keuted,  and  t)ie 
Bmooth  taper  surfaces  of  the  joint  stick  together.  Aftor 
this  tho  coppei"  sleeve,  which  has  now  slipiien  forward  over 
the  joint,  is  comigxted  down  in  the  nisiiner  before 
explained  upon  tho  other  side  of  the  main  outer  conductor, 
thus  forming  metallic  connection  with  thi8  outer  conductor. 
When  this  in  accomplished  the  |Ki|ier  insulating  uleeve,  with 
the  exterior  Rtecl  protecting  piece,  Fig.  10,  aru  »lip[ied  for- 
waid  over  tho  joint.  Hot  wax  or  bitumen  i«  forced  in  to 
fill  up  the  B|tace,  »nd  finally  each  end  of  this  stCftt  jointing 
piece  is  corrugated  «!own  upon  the  stocl  protecting  tubo  of 
the  nmin  iUelf,  so  formiag  a  conijiact  solid  joint 


Fio.  11.— LongltQiitn*!  S«odoi]  of  F«iT*ati  Joint. 

ThiiR  the  joints  are  made.  About  two-thirda  of  a  mile  of 
this  main  b^s  boon  laid  and  practically  tested  since  April  19. 
Preasuro  ot  16,000  volU  to  16,500  volt*  have  been  kept 
on  this  length,  at  intervals  as  the  dynamo  has  been  run- 
ning, ever  since.  Since  then  fresh  lengths  have  been  added 
from  time  to  time,  each  length  being  tested  nx  it  was  put 
on  with  ]  8,S0O  volt*.  No  breakdown  whatever  has  occurred, 
even  in  testing.  The  actual  working  current  has  not 
Bctuiilly  been  noased  through  at  thia  pressure  owing  to  the 
evident  difficulty  of  getting  rid  or  absorbing  this  enormous 
energy.  But  this  length  of  main  has  been  teetcd  with  tOO 
ampores  of  current  at  a  low  pressure,  and  immediately  after 
this  test  tho  full  testing  pruMure  of  18,000  volu  was 
turned  on  with  er^ualiy  eatiafActorj  results.  One  part  of 
the  main,  vrhere  it  entered  the  DeptfoM  works,  hiis  been 
IwisUxl  and  lent  into  wavelikfl  (orni  to  show  that  bonding 
cdii  be  dona  without  damage  to  the  cable  ;  and  also  to  teal 
thia  method  of  allowing  for  oxnanaion  without  the  necessity 
for  special  exijannion  jointa.  We  shall  await  with  impatience 
the  actual  working  of  these  mtiins  to  London,  but  it  will  be 
«Mn  that  the  particuUrs  wc  have  been  able  to  give  show 
great  promise  of  a  satisfactory  method  of  dealing  with  the 
enormous  tensions  with  which  Mr.  Ferranti  has  associated 
hi3  name  at  tbo  Dsptford  central  lighting  station. 


BIRMINGHAM  ELECTRIC  TRAMWAY. 


Tho  eloctrio  tramway,  'with  aocumulatoc  can,  nt  Bbmingham, 
ut>^>ii  tho  riritttol-ioad  route,  'u  now  pnctioallyia  a  aUttv  uf  cuni- 
i:iltitioD.  Utat  week  one  ot  tlio  eloctrio  <an  was  run  uvmr  a  nor- 
tion  of  tho  route,  niid  the  tiial  was  completaly  auocouful.  TJiis 
wuG  n  contractor's  liial,  made  for  tho  purpose  of  teatinig  the 
jjiiugv,  and  fur  muclmiiicavl  inipoctioii.  Light  cars  have  nlready 
bwM  dtiliTvred  al  tliu  B»umliT<)<ik  dcput.  anditro  being  titt«d  up 
ihera  wiLh  tho  neaoasar;  du«triciil  appliances.  Four  othurs 
will  shortly  bo  delivorod,  and  it  ia  expected  that  it  will  hi;  |khi- 
■ibis  to  open  the  line  in  another  fortmi;ht.  Before  this  oau  lie 
diiiitt,  huwvvur,  thu  routo  has  to  be  inspected  by  a  Uuard  of 
Trade  oniciM,  and  tho  cum^my  wilt  hnvo  to  satisfy  the  Public 
Wurka  C'uii]itiitU.t>  iif  the  KirininKham  Curpuration  of  thu  prac- 
ticability of  eloutricity  as  a  uiutor.  TIio  ci^mnuttov  hna  nti]iii- 
lat«d  that  cars  shiill  bo  run  fur  a  m«nth  on  trial,  and  they  havn 
n{ipi)intod  Mr.  Hcnij  L«a  to  report  to  ilicni  uikjii  ibeir  work- 
ing. The  ooDtmctor's  nm  lEutt  vrook  vas  ao successful,  hiiworer, 
ttiat  it  b  believed  thiit  niui^h  leu  thiin  n  mouth  will  b«  sufBcionl 
trt  cniivince  tho  voiiiuany'a  cim.vtnt  th»t  not  tm\y  ia  uktctricitj  ns 
II  motor  pncticahlo.  but  thAt  electric  can  are  preferable  tii  any 
■ithora  at  prceont  ninniu^  in  the  town.  Tliora  will  bo  12 car*  on 
llm  rond,  anil  if  thu  tmfhc  rvquiroi  a  five  minutes'  service  will 
bojmt  on. 

The  experimenta  naturally  attracteil  the  attuntimi  ot  n  very 
large  number  of  people  paaoing.  The  cur  lu'ft  Bounibrouk 
about  ha1f-pB2t  eight  p.m.  It  was  driven  by  Mr.  T.  Parker  f of 
the  El  welt 'Parker  Company),  and  tliuro  were  upon  it  Mr. 
Rdward  Pritcturd,  who  with  Mr.  ECinc&id  ana  the  en^neera  to 


th»  Central  Tramway  OompMiy  i  Mr.  Alfred  Dtckeaaon,  tho 
mechanical  onKineer  ;  Mr.  Henry  Lea,  nnil  his  partner,  Mr. 
W.  H.  Tliombery,  jun. ;  Mr.  A.  W,  Pritchrird,  tho  resident 
engineor  nt  Boumbrook  ;  Mr.  Horring,  the  trafKc  mnnottor,  and 
many  other  ofticials  atid  workmen.  Thv  car  cotitiiiikuJ  »  full 
comiilunicnt  of  |iiwiM.iii(ur«,  and  it  ran  ali>ug  tu  the  corner  uf 
Wellington- road  without  a  hitch  so  far  as  the  electriail  a)ipli- 
aiiu^A  vero  ciruceriiied.  In  turning  out  uf  the  atrivot  lending 
from  the  depot  to  the  Brist^il-road  the  whwis  of  tho  front  bogey 
ran  oil' tho  lino  and  a  alight  delay  occurrud.  and  <nu'D  ivr  twice 
stope  ncro  made  Ut  tent  tho  brake  arraiijtunirnt,  but  with 
thtMc  exceptions  a  pmd  run  was  luade.  1'he  net  ruu- 
ninji:  time  fmiti  Boumbrook  to  Wellington-r<ia<l  w»a  about 
16  minutes,  aud  along  some  parta  of  tho  rond  the  car 
trav€-ltu<l  over  eight  miles  an  hour.  The  cars,  which  are  ceii< 
structed  to  carry  52  panneiigum,  will  bo  lightLtl  by  electricity. 
They  will  carry  12  neU  of  WttcriMi,  woh  nliunt  6001r),  in  weight, 
and  those  will  liv  stored  undi*riibath  the  t>tnii»  ami  hiddeit  from 
the  view  ni  paaiKniKen.  At  Bounibrook  a  largo  depot  and 
c^rging  station  has  been  built,  and  hero  the  batteries  wUl  bo 
charged.  A  cosily  plant  has  boon.  Inid  down,  and  by  tho  time 
the  lino  is  ready  for  opening  cveryLhine  will  ln»  In  working  order. 
Mr.  Alfred  Dickenson  has  iiivcrjted  mid  Mr.  Pritchar^t  h«»  had 
eri'ctvd  an  tiyilriLidic  elevator,  which  will  greatly  fadlitiitu  tho 
work  of  (ImiJacinu  and  rniilacing  the  batteries  in  tlie  cars.  A 
car  requirinp  freih  battery  power  ia  run  into  the  shed  and 
between  the  elevatora,  which  are  on  either  side  of  the  car. 
The  worked-out  batteries  are  drawn  on  to  one  of  tlie  series  of 
shelves  in  the  elevator,  and  ttiu  elevator  ia  then  lowered,  and  a 
Met  of  •t'irvd  batteries  ou  a  higher  ahelf  is  brnusiit  into 
position  and  can  bo  pualied  into  the  oar  without  uiucb  delay. 
It  ia  uot  anticiimLed  that  the  elevator  will  be  required  to  be 
used  diu'ing  the  day,  aa  each  car  will  carry  sufficient  electrical 
energy  to  run  it  for  60  miles,  which  will  bo  more  than  a  day's 
work.  There  are  two  8team-oii(^nuHfr)r  driving  the  necesaa^ 
nindiinery.  hut  one  will  bi>  more  (liau  suDiciuiit  fur  the  wliolo 
of  the  12ciita,  for  driving  tl)e  machinery,  for  lighting  tho  build- 
ing, and  (ot  [trovidiny  the  offeotivo  power  neoeaaary  for  the  fitting 
shop.  One  of  the  on^^os  was  exhibited  at  the  Paris  EsOiihiticm, 
and  was  so  niiueh  liked  by  )Ir.  Priteliard  that  he  nnrohmied  it 
for  the  (wmipany.  It  thwn  drovo  tho  mnchinory  for  lighting  tho 
wh'iilo  of  tho  t'Kliihition  during  thu  IbO  days  that  it  wiui  otwn. 
Tho  ancond  engine  is  provided  in  ease  of  cmofgienep,  and  indeed 
nearly  all  tlio  moclinmoal  arrangements  at  the  chaiigiiig  atatjoii 
are  in  duplieuto.  The  oompany  will  provide  thoir  own  water 
supply,  and  by  this  moans  they  hopo  to  effect  a  saving  of  sereral 
hundrwi  pounds  a  year.  Tho  rain  water  from  the  roof  will 
bo  coItM:tod  in  largo  tank*,  and  a  further  supply  will  bo 
iibt4uned  trom  n  well  which  waa  discovered  when  the  founda- 
tion for  tho  elevator  waa  boinf!;  dug  out.  Arrangemcnta 
huve  heeo  made  for  purifying  the  water,  and  by  paasing  it 
through  a  small  nuantity  of  soda-ash  all  danger  of  iucniotatiou 
(i>  tho  boilers  and  tube*  will  bo  obviated.  Tho  two  large  boilen 
have  boon  fitteil  with  fuvl  oounciniisoni,  which  ar«  calculatod  to 
Mvo  2'41b.  of  fuel  per  indicated  hc>no-power.  No  expenao 
haa  boon  apirod  to  obtain  the  moat  modem  aud  at  thu  eh  me 
time  the  moat  effective  uiachiikor;^.  The  work  atBourubrojk  waa 
Dot  voniiiieuced  until  the  l>cginning  of  December,  and  the 
officials  have  had  to  work  almost  day  and  night  auioo  to  got 
tho  machinoty  into  position.  Mr.  A.  W.  Pritchard  hoa  lupor- 
intended  the  work. 

On  hut  Wuduesday  afternooa  tho  feniial  inspeotioa  by  the 
director*  of  thu  UirntioghaRi  Central  Tramways  Company  took 

SljMje.  Thedirectora— SIoMra.JosophSmith(chainna«),  W.Noalo, 
t.  J.  Smith,  and  W.  J.  Carruthors  Wain  {managing director) — 
together  with  Mr.  A.  W.  PrilcKajxl,  Mr.  A.  Sickcnaon,  and 
Mr.  H.  Lvn  bitanlod  the  car  and  rude  over  the  line  to  the  depot, 
the  oar  buing  driven  by  Mr.  U.  Paulett,  of  tlio  Eloolrio  Con- 
struction Coqioration,  Wolverliampton.  This  was  the  first 
ofhcial  viait  of  tho  dircotota,  and  eousoqiiently  tlic  grcntost 
interest  was  taken  in  thu  moTements  of  the  car.  Tho  principal 
anricty.  frum  a  mocluuiical  engineering  i>uitit  of  riew,  waa  na  to 
tho  manner  in  which  the  our  would  face  what  ia  always  diiticult 
in  mecbanieal  traction — namely,  a  nharp  curvo  on  a  rising 
gradient.  The  car,  however,  gudod  round  tlio  cur>c  in  Naviga- 
tion-street with  tho  utmost  ooao  and  to  the  satisfaction  of 
everybody.  A  littlo  delay  was  oocaaioued  on  the  Brtatol- 
nwd  by  a  al!f[ht  <1tifeot  ui  the  brake,  but  as  aooii  oa  thia 
liail  buvn  rtdjusted  the  oar  was  placed  under  pcrfoot  control.  On 
arrivinK  at  the  depot  the  party  left  tho  car,  and  tho  direotora 
were  ahowu  over  tho  huildinp.  Tlioy  itwpocted  evcp*  depart- 
meut,  and  were  ooUNidombly  mtervnted  in  the  hydntdic  elevatot 
which  gstintil  toifacihUite  the  work  of  diaplacing  and  rupW-ine 
tht;  Ijatu-rias  in  the  cars.  At  the  close  of  the  ins])ection  tho 
directors  eiprcaaed  thomselvea  perfoctly  satisfied  with  tho 
arraiigomonts  at  the  depot,  and  thi^y  wore  alto  ploasoil  with  tlte 
*(icix-ss  of  the  trip.  All  the  Gin  will  iiow  W  tried  in  turn  in 
ohUt  that  the  bmkoa  may  be  pr^][H>Hy  adjuated,  and  other 
mei^hiuiical  tiitrta  tested,  and  at  tlte  end  of  about  a  fortnight  tho 
company  will  be  ready  to  carry  paasonf^n  as  soon  aa  thof  are 
permitted  lo  do  ao  by  the  Board  of  Trade  and  the  Public  V»  orka 
Cuniraitteel 
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18ft-140.  SALISBtTBY    COURT.    FLEET  STBEET. 

LONDON.  E.C. 

TO    0ORRB8PDHDB1IT8. 

Alt  RU/hit  Baerved.  Stcreiaries  amj  MaiM^ns  uf  C(mpaniejs 
at*  awiied  fa  furaieS  noHee  of  Mt€tingt,  Issue  cf  Nevi 
SSara,  Installaiioiu,  Contnuta,  and  aiiy  information 
amntettd  vjiih  Electrical  Eii^nrxring  vihkh  may  be 
iat(re»fi>ig  to  our  uadera.  Invenlera  are  iafonrud  that 
iin^  account  of  their  invtnticns  fubmUted  to  w  will 
rcMtw  our  best  amsideraiion. 

Mil  tommunia^wna  intmdtd  for  the  Editor  should  bs  addressed 
C.  H.  W.  Biggs,  JSO-I4O,  Salisbwy  Ccurl,  Flea  Street, 
London,  E.C.  Anonynmu  eommunicaiiona  toill  not  be 
notie^ 

TO    ISVBRTIBBRS. 

'AdwrtimmU  ^lOidd  he  addraaed  to  tU  PvUithtr,  139-140, 
StUiOwy  Court,  Fleet  Street,  E.C,  and  dundd  reach  him 
not  later  than  neon  of  Thundag.  Special  Terms  for 
a  wi^  can  be  arranged  oa  (^/plication. 

'*8ITU&TI0HB  VAOJUIT"  ud  "WUT  FLICES"  IdYortlM- 
iBMti  «U1  be  th^teA  st  THBBB  WORDS  for  ONE  PEHHy, 
With  K  MIHnnill  charge  of  SIXPBIfCB. 


TO    BDBaCRIBBlS. 

"Thb  Elbctrioai.  ENOrNBRR"  CM  be  had,  Ify  Order,  from 
onjr  Newsaj/ent  in  Tottm  or  Coimtry,  and  at  the  variom 
KailKos  Slatiffas;  or  it  ecm,  if  yr«/err«J,  be  suppiifd 
iirtetfrom  Mtf  Office,  m  the  folkwiag  terms  .— 

i  muntlu 

DntM  EfiiffloiB 3«.    Sd. 

Within  th»  1'mUI  Udmq    4*.    4<L 
Otbar  PUoM 4i.  lOd. 

(Poet  Ftm.  Pftribl*  io  AdmuM.) 

tJhtgHet,  Poit  0^  and  Postal  Orders  /or  StUfScriptions 
and  Advertisements  thwld  he  made  pat/able  to 
C.  H.  W.  Bioos,  1S9-140,  SaliilMry  Cwrt,  Fled 
t^reti,  London,  and  be  tromd  "  Union  Bank" 


S  monilu 

IS  moDtlix 

e«.  bd.      . 

130.  Od. 

8*.  01.       . 

17».  0.1. 

9i.  aa.    . 

.       t0B.  iA. 

BOUND   VOLUMES. 
Fok  i..  IJ.y  in.,  and  IV.,  neu  ktm*,  of  "  Tua  EumrBioAL 
KNOjctsn  "  (ir<  now  ready,  aiid  can  bt  had  bound  in  bliM  doth, 
giU  IHUrta,  priee  8t.  Sd,    S^tht<rihert  tan  haot  tJuiir  own  eopies 
bomut  (or  tt.  6d,,  vr  conrt  for  bindUiff  can  he  obtaitied,  price  ft. 

IMPORTANT  NOnCE. 


Wa  may  oeeanonaU)/  foUoyo  the  lead  of  onr  AmtrieaH  CctUem- 
pontfitt,  MpMtoiiy  vhen  titey  point  mU  a  eervictable  wati.  They 
are  not  badbteonl  in  oMttg  thnr  fritnde  ttidoatt  they  ran  for  the 
welfare  f,f  tNe  fMf<r.  Wt  ojft  our  frMiid^  fo  reintmiw  «•,  Hn 
Faper  that  loe  knmt)  mter  refuses  SubterQiers  or  Adterlitert.  Nvr 
da  we ;  in  fact,  we  inmU  Utem,  bdieving  that  they  wOl  get  fuii 
mIu(  ftrr  tketr  money. 
.•jpmnmm  e^nee  of  |A«  pa^  wtU  **  N)tt  M  ivftcrf. 


DEPTFORD. 

Some  of  oar  contemporarieB  have  at  various  times 
made  merry  over  our  remarks  as  to  the  coruliiioa 
and  the  position  of  the  Deptford  iustaJlation.  We 
h&ve  been  publicly  and  privately  challenged  to  eay 
the  work  was  a  failure.  Humours  have  again  and 
again  been  circolatGd  to  the  effect  that  evou  hope 
was  lost,  and  that  this  part  of  the  scheme  and  that 
part  of  the  scheme  was  inrctrievably  pveu  up  as  bad. 
We  have  before  urged  that  these  rumours  in  many 
cases  were  initiated  by  ignorance,  in  others  by  parties 
interested  in  running  down  the  company.  Oor 
position  in  the  matter  is  this:  that  while  from  the 
first  admitting  no  great  liking  for  the  alternate 
high-pressure  system,  we  agreed  that  it  had  its 
advantages  in  the  present  condition  of  the  Industry ; 
was  practicable  as  designed  by  Mr.  Fcrranti,  and 
would  without  doubt  be  brought  by  him  to  a  etie- 
cesfiful  issue.  Tbo  estimated  time  when  such  work 
as  this  should  be  ready  tormi  is  generally  incorrect ; 
difficulties  in  detail  sxise  which  have  to  be  overcome, 
but  generally  outside  qucstioDs.not  thought  of  in  the 
original  conception,  influence  the  time  more  con- 
siderably than  anything  &om  within.  In  the  case  of 
electrical  work  there  are  legal  arrangements  to  be 
made  with  this  and  that  authority,  all  of  which  take 
time.  These  arrangements  in  the  case  of  Deptford 
have  been  neither  few  Dor  unimportoDt,  and  are  not 
all  settled  yet. 

On  the  whole,  the  industry  makes  allowances  for 
these  difficulties,  and  is  more  interested  to  know 
that  the  workers  have  really  met  with  no  insuperable 
difficulties  in  carrying  out  the  design.  8till,  as  time 
passes  on,  they  are  anxious  to  know  the  exact  posi- 
tion of  affairs,  and  it  is  our  aam  to  give  them  that 
information  in  this  issue.  From  the  earliest  time 
that  the  matter  became  public  we  have  been  in  more 
or  less  constant  cornmnnicatiou  with  the  men  who 
are  carrying  out  this  gigantic  scheme,  and  have  been 
astonished  at  the  entire  and  absolute  faith  they  have 
in  bringing  it  to  a  success.  If  we  are  correctly  in- 
formed, the  Grosvenor  Gallery  installation  will  or 
must  stop  towards  the  end  of  this  year,  hence  Dept- 
ford from  that  time  will  have  to  rely  entirely  upon 
its  ovni  resources.  According  to  the  information 
given  elsewhere,  we  see  that  even  now,  if  it  was 
thought  necessary,  Deptford  could  take  over  the 
whole  supply.  The  temporary  cables  laid  are  suffi- 
ciently good  to  enable  this  to  be  done,  with  the 
devised  transformation  at  Deptford.  The  permanent 
cables  are  being  as  rapidly  manufactured  and  laid  as 
possible,  and  though  the  final  connections  may  be 
delayed  by  the  non-settlement  of  negotiations  with 
tlic  Post  OUice  authorities,  oxu:  readers  may  be 
assured  that  the  connections  will  be  made  at  the 
earliest  possible  moment.  Nothing  can  be  said  as 
to  ftiiluro  or  success  till  the  permanent  mains  are 
laid  and  tested  by  actual  work.    Many  people  think 


that  the  greatest  difficultiee  must  arise  in  the  matter 
of  itiBiilatioD.  It  is  probably  in  the  insulation  that 
the  strains  occur,  and  with  alternate  currents  these 
strains  are  nntter  cunliniKid  reversal.  Whethur  this 
continuous  action  will  gradnaUy  weaken  the  insola- 
tion, and  finally  break  it  down,  is  a  question  to  he 
decided  by  time  and  practice.  Even  if  the  iufiulation 
is  gradually  broken  down,  the  queatiou  of  "  how 
long  "  is  important,  as  that  decides  the  life  of  the 
iusalation  and  one  of  the  charges  of  maintenauce. 
Insulation  which  stands  a  moderately  long  continued 
test,  or  ail  extremely  severe  test,  may  not  last  long 
under  the  continuous  strains  of  permanent  work. 
nere  then  we  venture  to  predict  is  the  crucial 
point,  which  time  alone  can  soh'e.  Those  who 
know  the  history  of  submarine  cables  will  know  that 
for  a  long  time  men  used  to  talk  of  ten  years  as  the 
life  of  a  cable,  but  experience  baa  sbowu  that  the 
life  of  a  properly  constructed  and  properly  laid 
cable  is  an  unknown  quantity,  and  may  be  a 
hundred  or  a  thousand  years  so  far  as  anyone  knows. 
The  same  experience  may  ho  met  with  in  electric 
light  cables,  when  they  are  properly  insulated. 
Many  faiJts  developed  in  the  old  submarine  cables 
which  are  not  expected  in  the  present  day,  because 
of  better  construction,  and  bo  it  will  be  with  the 
electric  light  cables.  However,  it  is  hardly  for  us  to 
pry  into  the  fnture.or  raise  difficulties  which  are  like 
castles  in  Spain,  shadowy  and  intangible.  The 
present  is  what  we  have  to  deal  with,  and  the  posi- 
tion seems  fairly  satisfactory.  Xo  difScuIties  worth 
consideration  have  been  met  within  the  construction 
or  runuing  of  the  engines  and  dynamos.  The  trouble 
from  the  temporary  cable  has  been  met  by  the  lu- 
geuioUB  device  of  transforming  at  Deptford,  and  the 
permanent  cables  are  mostly  laid — the  remainder  are 
being  rapidly  manufactured  and  laid.  Certain  agree- 
ments have  to  be  finally  arranged,  and  when  this  is 
done  we  may  soon  expect  to  hear  that  the  whole  of 
the  GroBvenor  Gallery  circuits  are  permanently 
supplied  from  Deptford,  and  that  the  extended  supply 
is  merely  a  question  of  days. 

'^'bile  we  have  all  been  waiting  for  Deptford, 
amaller  installations  have  been  projected  and  carried 
out  in  various  places  ;  and  before  another  issue  the 
public  lighting  contract  at  Bath  will  commence. 
This  installation  is  due  to  the  enterprise  and  energy 
of  Mr.  MasKiugbam.  The  area  lighted  comprises 
forty-nine  streets,  with  forty  miles  of  underground 
cable.  The  Mayor  will  switch  on  the  lif:;ht  on  the 
24th  inst.,  at  9  p.m.  This  installation,  as  our  readers 
well  know,  is  a  mixed  one,  both  arc  and  iocandes- 
cents  being  provided.  The  experience  Mjr.  Massing- 
ham  has  gained  at  Taunton  will  no  doubt  have 
conduced  to  the  success  at  Bath  ;  and  while  looking 
forward  to  the  opening  of  the  largest  station  in  the 
world,  we  congratulate  the  smaller  towns  insliowiug 
their  confidence,  and  in  installing  a  light  which  from 


every  point  of  view  is  superior  to  any  artificial  com.] 
petitor. 


CORRESPONDENOE. 


LANE  FOX   ROYALTIES. 
To  TUB  Ej'lTiiK  OV  THR  ElECTHICAL   EKQISKER, 

Sir, — I  encloflc  for  your  information  a  coi)y  of  a  circular 
which  «c  are  about  to  send  round  to  the  owHera  of  private 
irisullutiuua  un  iho  Liirifl  Fox  gyit«m.  The  circular  hiu  in 
the  first  place  been  acnt  to  tho  firms  of  coutractors,  and 
they  have  Iieeit  asked  to  co-op«rato  with  us  in  the  collection 
of  royalties  from  their  own  clients. — Youis,  etc., 

C.  A.  Strpiibkson. 

2,  Print es-matwioni!,  S.W.,  I6th  Jane.  1890. 

The  following  i»  a  copy  of  the  circuliu-  cnulosMl : 

Lane  Fox  Eleclrical  Company,  Limitfid, 

66,  Victoria-streoti  Lonrfoii,  S.W., 

.Tune  13th,  r890. 

Sir, — I  write  to  inform  you  thnt  this  <:nTiip:iny  is  pro- 
piircd  to  gnmt  yon  a  license  for  the  two  of  the  Lane  Fox 
system  of  electrical  incandeoccnt  light  distribution  vrhich 
has  hecn  installed  on  your  premiBaa. 

The  Lano  Kox  ayntcui,  which  ta  covared  by  patent  3,988**  j 
of  1!STS,  ami  othors  Utkon  out  by  Mr.  Lane  l<ux  during  the 
years  1878  to  18S3,  is  tor  multiple  urc  distnliution  of  in* 
candcacent  laTn|i!:  ;  coURtiint  prosHuro  being  maintnined  in 
tbo  conducting  muins,  and  eecoiidary  balterios  beiiiK  usikI 
us  rcaerroirR  of  electrical  energy. 

Our  terms  for  a  license  for  the  ubq  of  the  system  are  as 
folbwe  ;  For  every  l6-c.p.  hiiiip.  fixed — for  pnvate  bouses, 
is.  6i).  per  lamp  per  annum  :  for  other  installations,  such 
us  hotels,  clubs,  and  otlices,  'is.  6tl.  [wr  lamp  per  anriuui. 

If  payment  is  made  for  the  current  h^U-year  by  the  30th 
inst,  an  indemnity  will  be  granted  to  you  for  having  used 
the  iwteiiUt  prior  to  the  iln  Ddcanibor,  1889.— Yours 
tiiithfully, 

C.  A.  StkpiikN'Son,  Managing  Director. 


THE  EDINBURGH  EXHIBITION.-VIL 

Meajrs.  Cox-Wulkers,  o'  Darlington  and  P>dinbHr';h, 
exhibit,  fit  stand  103,  one  of  their  electric  watchiuan's  tull- 
Uiloi,  which  they  have  placed  at  the  service  of  the  Exhibi 
lion  Cummitlce.  It  reoorUe  in  ink  the  movemcntfl  of  the 
10  or  13  wntchmon  putrolUng  during  the  night  through  the 
exhibition  buildings  and  grounds,  the  record  showing  th 
exact  time  they  visit  certain  points,  aud  how  lon^  tlicy  are 
in  tfoing  from  ihut  jmint  to  Hit  next,  or  bow  Jcint;  they  re- 
main at  uny  point.  The  record  is  marked  on  a  [uper  fixed 
to  a  revolving  drum,  tho  whole  being  kept  under  lock  and 
key.  flo  that  it  cannot  be  tampered  with. 

Tliey  also  show  the  Cox- Walker  Swinton  patent  magneto 
signsl  and  call  holU  for  colliery  and  railway  work,  which 
ilispanflea  entirely  with  the  uae  of  batteries;  magneto 
telegraph  sounders  and  tappers  for  miliLiry  a.mt  other  pur- 
[►oaes  where  balterie*  are  troublesome  ;  Bomnphoros  for  shaft 
and  hoiat  signalling,  which  are  so  arranged  that  no  sif^nal 
can  be  given  to  the  tnt^neaian  to  start  hauling  or  hoisting 
until  the  men  at  both  the  top  and  the  botlom  of  tho  shaft 
have  signalled  that  thoy  are  roadv. 

Tho  system  of  6rD  alarms  aaontod  for  tho  use  of  the 
Edinburgh  Exhibition,  and  carriea  out  by  thi<  firm,  is  so 
ileviBod  that,  amongst  other  things,  no  indication  cxa  be 
given  at  the  otaiioo  sending  an  alarm  that  ita  warning  hns 
b«efi  received  unless  it  it  absutntaly  cerUin  that  the  hell  at 
the  central  fire  station  is  also  ringing,  then  the  smnll  boll  at 
the  alarm-givina  station  rings  in  unison  with  it,  ajid  the 
fact  of  the  small  bell  ceasing  to  ring  k  an  indication  that 
tho  call  is  having  immediate  attention.  The  act  of  simply 
breaking  the  glaas  and  pulling  iiU  the  knob  at  any  one 
nlarm  station  is  sutRcient  to  pyc  an  alarm  at  any  number 
of  fxiint«  deemed  iieceaaary.  In  the  case  of  the  exhibition, 
the  palling  out  of  tho  kaoh  alarms  the  whole  of  the  firemen 
and  police  stationed  throughout  tho  buildings  and  grouitdq 
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riUiout  in  &ny  way  tending  to  create  a  panic,  and  td  tbo 
'nine  lime  iiiclica.t«B  to  them  the  locality  ot  any  ouLbreak  of 
fire,  flO  tb&t  no  titno  is  lost  in  renr-hing  the  place  indicntod. 
Tbe  Electric  Bate  and  Time  Stamp  Company,  at  etfind 
40,  sbow  aonie  specimenit  of  clocks  wbicH  close  an  electric 
cnrrort  onco  every  minute.  In  coniioction  with  one  of  the 
clocks  is  an  advertising  figure,  wbicb  with  the  for^va^<l 
movement  of  the  minute  wheeU  rises,  dtsiilaying  a  scroll, 
■nd  bearing  the  words  "  Another  Minnte  Gone." 

The  electric  date  and  t'mo  Btiimi>,  the  invention  of  Mr. 
Charlei  Adaraa- Randall,  is  also  exhibited.  To  illustrate  the 
importajico  of  this  Uhour-Jiaving  device  we  may  mention 
tfaat  ona  of  them  bu  been  in  ma  for  over  13  months  in  the 
office*!  of  the  North  Metropolitan  Tramway  Company  for 
tbe  purpose  of  recording  tho  time  at  which  the  conductors 
return  tbo  way  bills,  and  that  from  it  th&re  in  taken  daily 
abont  3,000  imprcssionR  The  Boy  Mossongcrs,  Limited, 
«re  iwinp  tho  stamp  in  this  way.     \V'hen  a  parcel  i»  loft  to 


thia  bein^  alao  re^itated  and  tntnamitted  by  the  vibrations 
of  the  regulating  or  primary  pendnluio.  In  tlie  accom- 
panying illn^tration  A  is.  tho  pondulnm  suspended  on  a 
knife  odgo  from  the  stirrup,  B,  C  0,  D  D,  are  contact 
makers  and  breakers.  The  gravity  piBc«  and  arniiiture,  F. 
f.xlU  on  the  nrm,  0,  and  keeps  the  pondulun  vityratiog. 
Tho  gravity  piece  is  released  i>y  contact  breakei  C  presB- 
ing  on  the  support,  E.  When  contact  has  been  mane  on 
the  left  side  the  ciiiront  Rows  through  the  magtiot«,  G  and 
U.  This  lifts  tho  amuturo  and  gravity  niece,  P,  and  tbe 
lover,  I,  which  engaKBs  with  tooth  of  wheel,  and  workit  tbe 
driring  train  in  clock.  The  circnit  (or  striking  is  completed 
every  hour  through  tbe  clock,  and  when  contact  hu  beoQ 
made  on  right  the  current  flows  through  the  magnet«,  J, 
the  armature,  lever,  and  hammer,  K  is  pulled  down,  the 
lever  enga^nng  with  whc«l,  L,  and  turning  it  roiuid  a  tooth 
each  stroke  of  tho  hammer.  The  hours  are  divided  by 
insulations  between  each  hour  on  countor-whoel,  M.     The 
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be  forwnrrled  the  sender  reeeivea  a  voucher  stamped  with 
tbia  stamp,  whilst  a  duplicate  flimihrly  atam]>ed  ts  affixed 
to  the  parcel.  Tho  receiver  ii  thus  in  n  position  to  check 
the  exact  time  his  parcel  bu  been  in  the  hands  of  the  Hoy 
Messengers,  and  in  the  event  of  any  suspicion  of  tbe  time 
marked  on  tbe  parcel  being  timpered  with,  the  voucher  of 
the  sender  an  be  appealed  ta 

The  company's  system  of  checking  the  visits  of  watchmen 
to  the  dtfTorent  points  on  their  rounds  will,  no  doubt,  be 
largely  availed  or.  This  system  is  to  lock  up.  say,  in  the 
manager's  room  ono  of  their  instruments  and  connoet  it 
with  Uio  several  points  by  conductors.  As  the  wabchniau 
passes  each  jioint  be  simply  preue.5  a  button,  and  the  lime 
at  which  he  doea  so  will  be  recorded  by  the  stamp.  Hia 
movements  are  thus  accurately  noted  down,  while  he  bim- 
scU  b;iK  no  accets  to  tho  medium  by  which  it  is  done. 

At  stand  11  Messrs.  Fairgrieve  Bros,  show  an  electrical 
detachedregulator  and  strikingclock  combined;  the  detached 
pendulum  uut^matic^lly  supplying  its  own  driving  currutit, 
and  at  the  same  time  tnuiimitting  current  to  one  or  more 
Bym[jathelic  dock  or  clocks  every  two  seconds.  The  olock 
fircfocka  strike  tbe  hours  electrically,  the  motive  power  for 


circuit  is  broken  tbe  last  stroke  of  each  hoiu'  by  JnsuUtktn 
coming  under  conductor,  N. 


BRUSSELS  CENTRAL  ELECTRIC  STATION. 

OPFICIAL  FOItM  OV  TKNDr-U, 
fConcivdtil  from  fagt  4T1). 

SCALK  OF  CkARCKS. 
Cjiapter  T.—Gmenl  Condithiu  ef  SupjJ>/. 

Art.  1.  The  undertaker  furnishes  the  electric  current  in 
the  etreete  iti  which  he  has  liiid  bis  di^itributing  mains,  to 
every  consumer  who  will  contract  (or  a  period  of  at  lout 
two  years,  and  who  will  accept  the  conditiorw  of  the  pro- 
661  >t  scale  of  charges. 

AuT.  2.  The  householder  must  jirocui'e  ihe  consent  uf  tlie 
projiriotor  for  tbe  installation  of  electric  apparatus  on  bis 
premiaes. 

ClIArrER  U.—Hranck  Mains  iiitd  MttfT. 

Art.  3.  The  undertaker  will  run  and  maintain  at  hh 


expeiuQ  the  braodi  mains  tLntl  acccsaoriea  from  the  main 
conductor  up  to  the  meter. 

Art.  4,  Except  undei-  conditions  duly  authorised  by  the 
Corponitioii,  the  underukur  wiLI  placo  3.  metei'  for  tbo  mca- 
^nrement  uf  tho  electric  current  supplieU  to  every  customer, 

Art.  5.  The  met«r  will  be  on  hire. 

It  vrill  be  pro^H>rt)orio(l  to  the  maximiiia  supply  of  the 
consumer  on  the  hMia  of  the  docUrution  made  in  aocoTdnnoe 
with  Art.  la  hereinafter  given. 

Art.  6.  Thfi  position  of  the  meter  must  be  convonient 
from  the  point  of  view  of  the  preservation  und  good  work- 
ing of  tho  upjvaTatus  and  of  the  facility  of  the  monthly 
r&idinge  of  it^  indications. 

Tho  connections  of  the  meter  with  tha  lend  and  return 
main,  as  well  as  the  platform,  may  be  saaled  with  the  seal 
of  the  undertaker. 

Art.  7.  The  meter  may  be  tested  as  often  as  the 
administration,  the  undettuker,  or  tho  consumer  judge 
necessary. 

If  tho  demand  for  test  has  iMon  made  by  the  consumer 
and  tho  meter  is  found  to  ba  true,  the  co«t  of  tasting  mujit 
be  paid  by  the  consumer,  on  a  scale  approved  by  the 
Corporation. 

Art.  8.  Tho  monthly  charge  for  the  hire  of  meter  is  due 
at  the  same  time  as  the  price  of  electric  current  supplied. 
By  roason  of  this  hire,  the  fixing,  maintenance,  and  repair 
of  meter  are  at  the  undertaker's  cost. 

Art.  9.  The  monthly  charge  for  hire  of  meters  is  fixed 
as  follows : 
Capacity  up  to  f. 

]0  amperes  (or  lH  hutips  of  16  c.p.)  1.50,  say  Is.  3d. 


25 

45 

50 

90 

100 

180 

200 

360 

300 

too 

2.25 

„  Is.  lOid. 
„  2s.  lid. 

3.B0 

4.50 

„  ds.  9d. 

6.00 

„  fis. 

7.B0 

,,  6b.  3d. 

Chapter  III. — htmor  Dtstrilnition. 

Asa.  10.  The  interior  installatioa  ftfter  the  meter  will  bo 
at  the  expense  of  the  consumer. 

Tho  undertaker  may  refuse  to  supply  alectrio  current 
when  the  interior  instiulatiou  is  found  to  bo  defective  and 
does  not  show  every  guarantee  o£  rBtjuisite  security  and 
durability. 

Except  under  special  arraDgement  with  the  undertaker, 
no  lamp  connocteu  to  the  meter  may  be  installed  outeido 
the  premises  perEonally  occupied  by  the  consumer. 

Art.  11.  The  preaerx'ation  and  mainteiunce  of  the  in- 
terior fittings  must  be  carried  out  by  the  consumer. 

Art.  12.  The  consumer,  when  signing  the  agreement, 
must  indicate  exactly  the  number  and  luud  of  lamps  ba 
intends  to  install. 

Chapter  IV.— Supply  oj  £lec(ridis/. 

Aiit.  !3.  The  electricity  will  be  reckoned  as  dclivorod 
throughout  the  whole  town  at  one  uniform  jiressure. 

The  price  will  be  10  centimes  (Id.)  per  100  watt-hours. 

\Vlien  all  the  lamps  connected  to  the  aamo  meter  have 
burnt  an  average  of  at  least  1,000  hours  a  year,  a  reduc- 
tion will  be  made  of  5  per  cent,  upon  the  above  price. 

For  1,200  hours  this  reduction  will  ba    7j  jjor  cont. 
„    1,500  „  10 

„     3,000  „  15  .. 

„    2,500  „  20 

„    3,000  „  25 

The  average  annual  number  of  hours  of  lighting  wilt  be 
calculated  by  dividing;  the  number  of  watt-hours  expended 
per  annum  as  shown  by  the  meter,  by  the  number  of  watts 
necessary  for  the  supply  of  all  the  lamps  on  the  premises  of 
the  consumer  lighted  simultaneously. 

Art.  14.  The  minimum  annual  charge  for  supply  of 
current  is  fixed  at  the  sum  of  7f.  50c.  (say  63.  3d.)  par 
annum  [)or  Uinji  iiiRtalled. 

Art.  15.  The  sums  duo  for  the  supply  of  current  and 
him  of  meter  are  payable  every  month,  and  at  tho  house 
where  the  electricity  haJi  been  supplied. 

Art.  16.  A  sum  of  Kf.  per  incandescent  lamp,  and  15f. 
per  arc  lamp  (with  a  minimum  of  /iOf.),  must  bo 
{Hiid  to  the  undertaker  bnfore  anv  supply  of  currnnt,  an 
guanuitee, 


This  sum  will  bo  ropud  to  the  consumer  at  the  end  of 
his  agreed  term. 

Art.  17.  The  payment  for  supply  and  hire  musbbcmada 
on  presentation  of  the  account,  after  reading  of  tho  con- 
sumption, made  in  the  preflence  of  the  conitumer  if  he  so 
desire,  and  marked  by  tho  oflicials  of  tho  undertaker  in  a 
book,  which  will  remiiiri  in  the  hands  of  the  comumor. 

In  default  of  payment  within  five  days  the  undertaker 
may  refuse  to  continue  the  supply  of  electric  carrent,  with- 
out prejudice  to  uny  of  his  rights. 

CUAPTHR  V.—MuKilianroiu  Clausft. 

Art.  18.  Incase  an  amdentat  circumstance  or  unfore- 
seen cause  oblige  tho  undertaker  to  interrujit  tho  supply  of 
electricity,  bo  -rill  not  be  liable  to  the  consumar  in  any  in- 
demnity other  than  tho  roimburxcmont  of  the  price  of 
electric  current  paid  for  in  advance  and  not  furnished. 

Art.  19.  The  undertaker  will  have  tho  power,  under 
condition,  however,  of  authority  from  tho  Communal  Ad- 
ministration, to  leave  the  mams  uncharged  between  the 
hours  of  9  a.m.  and  3  p.m.,  in  case  of  neco^ity  for  repairs 
or  inspection  of  material. 

Art.  20.  The  consumer  must  at  all  tiroes  allow  free 
access  for  the  oSicials  of  the  undertaker  to  the  place  where 
the  meter  is  fixed.  He  must  not  opjjoseany  work  of  main- 
tenancu  or  repair  of  apitaratus  belonging  to  the  undertaker. 
He  will  be  held  responsible  for  the  preservation  of'the  aeala 

At  certain  intervals  he  mu^t  allow  the  iniipcctiou  of  tbo 
interior  fittings. 

Any  opposition  to  these  conditions  will  render  the  current 
liable  to  bo  cut  off. 

Art.  21.  The  present  agreement  will  bo  Imposed  by  tho 
consumer  upon  bis  heirs  and  assigns  for  the  term  of  its 
duration. 

Art.  22.  In  default  of  notification  from  tho  consHmor  to 
the  undertaker  in  writing,  two  months  before  the  expira. 
tion  of  the  agreement,  of  his  intention  to  diecontinne  or 
diminish  it,  the  agreement  will  continue  for  another  year, 
and  so  on  year  by  year  unless  such  a  notification  be  given. 

Art.  23.  Tho  cost  of  stamping  and  registering  this 
present  agreemont  must  he  paid  by  the  curiaumer. 

The  tenders  must  be  sent  in,  addressed  to  the  Secretariat 
de  I'Hotel  do  Ville,  Brussels,  on  or  before  noon  August  lat, 
1690,  enclosed  in  envelope,  marked  on  the  outside  "Souinu- 
mnpojtr  Distril/ulioii  d'Eitetricilt.'' 


ELECTRIC  LOCOHOTIVES. 


In  the  United  States  tbo  application  of  electricity  to 
industrial  purposes  advances  mare  rapidly  than  it  does  in 
this  countrv.  This  fact  is  »ot  tho  result  of  want  of  energy 
or  kiiowleugc  among  Engtiah  engineers  and  electricians. 
It  is  a  C3nse(|uence  of  many  factors.  Thus,  for  example, 
arc  lighting  makes  slow  progress  hero,  because,  in  tho  first 
pluce,  goa  is  comparatively  cheap ;  oiid  in  the  sucond,  tbo 
meihous  of  wiring  uhich  pass  muster  almost  without 
criticism  in  the  citioa  and  towns  of  the  United  States,  would 
not  be  tolerated  here,  There  is,  bowovor,  au  immcnso 
propelling  force  in  England  which  cannot  fail  to  develop 
electi-ical  ecionco.  We  refer  to  the  volume  of  capital  seek- 
ing remunerative  investment.  New  fields  for  ue  utilisa- 
tion of  money  are  vigorously  sought  out  Very  large  sums 
have  alroady  been  expended  on  electric  lighting,  and  the 
ulilieatioQ  01  electricity  as  a  meaus  of  locomotion  seems  to 
be  only  a  question  of  time,  The  subject  is  invested  with 
much  interest,  and  prosonts  many  pn>b1enis  which  demand 
careful  consideration.  We  propose  hero  to  direct  attention 
to  a  few  of  tbom,  dealing  with  them  not  from  the 
electrician's,  but  the  engineer's  point  of  view. 

For  the  moment  it  is  unnecestary  to  refer  paiticulnrly 
to  electrical  trnmcars.  It  will  be  unough  to  suy  of  thcM) 
tbnt  there  appears  to  be  only  one  feasible  way  of  working 
thorn  in  large  English  towns  or  dtiea,  namely,  by  iic^u- 
mulaton.  Neilhcr  uverhcsad  nor  undeiground  oonduclors 
will  at  present  be  tolerated  by  municipti  authorities, 
who  in  tbit  respect,  and  for  once,  express  popular  opinion. 
It  is  proposed,  bowevev,  to  work  the  tramc  of  metro* 
politan  railways  by  electricity,  and  if  this  can  bo  succcw- 
(ully  accompUsbeu,  it  is  not  improbable  that  the  ii«e  of 
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tho  electric  locomotive  will  be  extetided.     "  Meti-opoliUn  " 
ia  a  xery  elastic  word  ns  ujiplied  to  milvmys.     A  great 
deiti  of  the  work  of  the  MetrupoHtmi  Railway,  fur  example, 
is  done  fur  out  in  the  country  ;  and  ii  an  electric  locomo- 
tiYe  can  manage  the  ti'afrtc  lietweeti  the  M»nsioii    KoiiiHi 
and  Bajswator  tliero  teunm  to   bo  no  good   rouon  why  it 
should  not  h.iul  traina  to  Ealing ;  and  if  to  Kalinc,  then 
C'tcwo,  Bristol^  or  Carlisle  become  equally  avcessible.     It 
will  be  necoMary  to  nrove  not  onlj'  thut  the  worlc  c»n   be 
done  as  well  by  an  electricnl  locomotive  as  hy  a  ctoatn  loco- 
motive, but  that  it  can  be  done  more  cheaply.     This  lant  is 
the  crucial  point.     Putting  pecuniary  i^uexttona  on  one  «ide 
for  the  moment,  let  n«  eco  what  ore  the  conditions  th»t  the 
electric  locomotive  must  fulBI.      Such  a  locomotive  will 
haul  traina  by  the  adheaion  of  smooth  driving  wheels  to 
Bmooth  rails,  and  a  moment's  thought  ^ufhces  to  show  that 
the  olectric  locomotive  which,  is  intended  to  work  metropo- 
litan traffic  must  bo  a  verr  different  affair  from  one   in- 
tended to  work  tramcars.  To  begin  with,  it  miutt  ho  heavy, 
in  order  that  there  may  bo  Bufficiont  adhosion,  and  wo  shall 
under  rather  thun  overstate  the  wuif^bt  nocoMary  if  wo  put 
it  at  30  tons.     We  do  not  think  that  this  could  be  carried 
on  fnui-  wheels.     Not,  indeed,  that  the  load  of  7(   tons  on 
each  wheel  would  he  tuo  heavy  for  the  rails,  but  occausu  it 
would  be  difficult  to  ensure  sufficient  Eteadinesa.     Four- 
wheeled    locomotives    have    lonj;    since    become    extinct, 
because  four  wheeU  are  incompatible  with  oxcoilcnce,  rs- 
gardiiig  tho  locomotive  solely  as  a  vehicle.    The  electric 
tocomotive  would  be  spared  aomo  internal  dirtitfbing  in- 
fluences as  comiiared  with  the  steam  enginet  but  not  Hulli- 
cienlly.  we  tbinlc,  to  render  four  wheels  uoiisiblc  save  for 
very  alow  speeds.  Tho  use  of  three  axles,  nowever,  present 
no  difficulty,  and  may,  indeed,  prove  of  benefit  rather  than 
the  reverse  in  another  way.     In  nearly  all  electrical  loco- 
motives a  motor  is  mounted  on  the  framoe.     The  aTmature 
revolves  at  a  rapid  pace,  and   communicate?   motion  to 
the  driving  axtea,     Now  it  is  apiiarentlj  a  veiy  simple 
matter  to  reduoe  the  &00  or  900  revolutions  ]>or  minute 
of  the  armatTire  spindle  to  the    ISO  or  200  revolutions 
per  minute  of  tho  driving  axle.     It  may  be  done  bv  belts, 
pitch  cbaina,  wheels  and  pinions,  or  screws.      All  these 
meLhods  have,  however,  been  tried  in  tho  United  States, 
and  with  results    more  or  less    unsatia^tory.      One  of 
tlie  most  im|)orlant    mechanical    problems  ever  attacked 
by    the   inventor   ia    now   waiting    solution.     Belts  were 
abandoned  long  tioce ;  they  cannot  be  trusted  under  tho 
conditions.     Chains  were  tried,  and  a  certain  amount  of 
success    baa   been   attained    by    using    chaina   about    ten 
times  aa   heavy   and    strong  ad    theory    indicated.     The 
simple    expedient  of    pnttinj;    a    pinion    on  the  armature 
spindle,  and   a   spur   wheel    on    the    driving  axle,  gives 
moat  indiflerent   ri^ults.     The  whole  carriage  must  be 
ftttod  with  springs,  and  it  is  next  to  impossible  to  pro- 
vide means    by  which    the  proper  distance  shall  be  pre- 
served   between     the    driving    axle    and    the    armature 
spindles,  while  retaining    the    retjuisite  flexibility  in  the 
supporting  springs.     Owing  to  this  cause,  in  fact,  it  has 
been  found  that,  no  matter  how  carefidly  tha  gearing  is 
cut,  it  wears  out  with  astonishing  rapidity  and  makes  an 
intolerable  noise.    The  vibration  set  up,  too,  shakes  the 
armatiu^     to     pieces,    unless    some    elastic    coupling    is 
introduced  between  the  pinion  and  the  spindle ;  but  this 
expedient    only    introduces    fresh   and   undesirable    com- 
plications,    tip  to  the  presevit  the  best  rtstJU  have  been 
obtained   by  building  up  the   pinion  of  c<^Dd  dises  of 
broQEO  and   discs   uf   raw  hide  dumiwd   together  on   the 
shaft.     The  whole  ia  then  put  in   a  tutting;  engine,  and 
the   length  of   a  cog   is  compo3e4t    of,  &ay,   aix   hide  and 
seven   bronze   uectioits.       l^niuns  made  entirely    of     rtw 
hide  have  been  tried,  but  they  are  boo  susceptible  to  the 
influence    of    the  weather  to   be  satisfactory.       Endleaa 
screw  gear  is  only  adapted   to  looumotives  moving    at 
slow    speed,    because     the    reduction     is    much    greater 
than    ii   really  needed.     It  has    been    used    with   motors 
Butkine  3,000  revolutions  per  minute.     We  regard  it  as 
entirely  out  of    the   question  for   any  engine   intended 
to    run    at    30   or    40    miles  an   hour.     Within    a  com- 
porativcly    recent    period,    electricians    have    succwKlcd 
in  producing  stow  speed  motors  of  very  high  efficiency 
«/iJ  yjowerfuf  tonjue,  and  it  serins  to  i|8  thai  in   these  is 


to  be  found  the  eolutiou  of  the  problem.  Tliey  are 
necessarily  veiy  heavy,  but  this  is  not  a  defect  It  is  just 
aa  easy  to  carry  heavy  field -m.i^netx,  aii  so  much  dead 
weight  of  pig  iron.  Bearing  these  facta  in  mind,  it  appears 
that  an  emuioiit  electric  locomotive  could  be  mafle  witll 
three  luiini  of  driving  wheels  of,  say,  flft.  in  diameter,  each 
provided  with  an  independent  motor,  the  armature  sjtindle 
being  n  tube  through  which  tho  driving  wheel  axlu  can  uam. 
The  tube  wouJd  revolve  in  ball  bearings  with  very  little 
friction.  Tho  internal  diameter  would  lie  about  lOin.,  the 
driving  wheel  axle  Tin.,  ao  that  it  would  be  clour  of  the 
iurmature  hollow  axis  all  ronnd  by  I.Jin..  which  would  allow 
quite  enough  play  in  the  springs.  Suitable  drag  links 
would  then  couple  the  armature  to  the  driving  wheels, 
which  would  make  287  revolutions,  nearly,  to  the  mile,  or 
at  40  miles  ui  hour  a)>out  192  revolutions  per  minute, 
emalicr  whool  would  perbtps  be  dosirabte,  but  that  wou 
not  leave  aufliciont  room  for  the  armature.  All  three  arma-' 
tiires  would  he  needed  to  start  tho  tmin,  but  aa  speed  got 
up  lint  one  oiid  then  a  second  armature  might  be  switched 
out.  That  then:  are  objections  tu  this  design  is  indiaput- 
nble,  hut  it  entirely  got«  rid  of  gearing,  and  possesses  some 
excellent  features  which  may  suffice  to  much  more  titan 
counterbalance  its  dufecte. 

So   far  we   have  only  S[>okeit   of   cominmtively  small 
speed*;  but  the  United  States  enginoors  eontonipUl*  the 
adoption  of  speeds  of  over  100  milea  an  hour  for  |)Aason- 
ger  trains — aud  there  is  really  nothing  ridiculoiu  in  the 
scheme.      It   is  a  noteworthy  fact  that  Mr.  Crosby  hiu 
driven  on  an   experimental  circular  railway,  about  two 
miles    in    circumference,    a    locomotive    weighing   about 
2^  tons,  at  a  velocity  of  100  miles  an  hour.     The  road  wa« 
not  very  good,  but  tho  resistance  did  not  exceed  :201b, 
per  tou.     On   the  2IHIl  of  May  Mr.  Orneby  road  a  moat 
elaborate  paper  before  tlie  American  Institution   of   Eleo>-' 
trical    Engineers,   on    "The    Uroiutions  of    Stwm  an. 
Electricity   in  Tranaportation."      Unfortunately  the   coti' 
ditioiis  obtaining  in  the  United  States  are  so  diCisFent  from' 
those  controlling  railwsj*  expenditure  in  this  country,  that 
much  that  Mr.  Oroflby  has  to  say  would  bo  useless  to  English 
engineers  as  a  guide  in  practice.     Thus,  for  example,  in 
estimating  the  rehttivo  cost  of  the  two  systems  of  trana- 
port    represented  by  steam  and  electricity  respactively, 
he  shows  that  the  consumption  of  fuel  on  the  Hennsyl- 
vanian    Kailroad   is   501b.    per  train  mile,  and    5lb.  per 
horso-powcr    per    hour,     llic    American    locomotive    be 
considers  to  bo  much  less  economical  than  a  stationojy 
engine  of   the  same  power.    This   is  quite  opposed   to 
English  experience.     Our  locomotives    are    very    econo- 
mical engines,  and  do  not  burn  more  tha.n  Sib.  of  coal 
per  horsepower  per  hour,  and   possibly  much  less.     It 
follows  that  calculations  based  on  tbe  assumption  that 
fixed  Bteum-eijginos  generating    electricity  will   be   more 
economical  than  locomotives,  must  be  j^eatly  discounted 
in  this  countiy.     Mr.  Crosby  sums  up  the  concliLsions  at 
which  be  baa  arrived  in  the  following  words  :  1.  A  slow 
speed  armature  placed  on  the  car  axle  would  place  the 
electric  motor  in  tho  load  at  all  service  speoda.     3.  For 
spoedfl  above  70  miles  por  hour  an  electric  motor  of 
00  per  cent,  efficiency,  working  through  gearitq;  of  90  per 
cent,  cfliciency,  would  prove  more  economical  than   the 
steam  locomotive— save  in  owes  of  very  infrequent  ser- 
vice on    very   long  linos.     3.  On    lines  for  heavy  traffic 
steam   would   bo  more  economical  than  electricity  if  motor 
and  gearing  have   a  combined  efficiency  as  low  as  60  per 
cent.,  up   to  100  miloa  per   hour.     4.  At   speeds   of    100 
milea  iier  hour  and   uiiwird,  neither  steam  at  90  per  ceu 
nor  electric   apparatus  at   60  per  cent,  ellieiency   ia  eo 
rocrciully    practicable.     <;,  Inasmuch    as    the    saving 
coal  in  stationary,  as  compared  with  locomotive  engines, 
is  one  of   the  chief   causea  ut   tbe  greater  economy  of 
electric  propulsion,  at  any  speed,  tbia  advaatago  will  ia- 
crease  with  that  diilerenoe  and  also  with  the  price  of  coftL 
6.  Auy  cause  other  than  inefficiency  of  motor  which  in- 
creases tbe  power  required  to  haul  a  ton  of  freight,  in- 
creases tho  advantages  of  electricity,  since  it  eolargea  the 
value  of  the  coal  difference  and  tbe  dood-weight  difference. 
Thus,  bad  roadways  and  Urge  areas  exposod  to  ittmospbenc 
resistance,  aa  in  street  railway  work,  lover  the  ajioed  at 
which  electric  motors    of  any  efliciency  becume 
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than  steam.  7.  In  descending  bo  small  locomotive  unit*, 
the  electric  motor  loaes  less,  relatively,  ol  ite  advantage, 
another  reason  for  siiccoBS  on  street  linos,  8.  Multiplying 
the  number  of  motors  i^buulU  bo,  as  far  as  poeaible,  avoided. 
9.  In  special  caaes  cl<iaiiliiie«a  and  coia(>actiiee9  of  eiectric 
machinery  may  ba  of  great  value.  In  case  of  very  fro((Ucnt 
stops,  the  poMibility  of  returning  to  the  lino  the  enon^ 
now  waetca  in  brakes  may  be  of  considerable  value.  This, 
huirevcr,  tan  ba  obtained  only  by  aacrifice  in  the  matter  of 
dwid  weight,  as  normal  working  is  implied  to  bo  at  comjm- 
niLively  low  magnetisation,  Lo«b  duo  to  low  officien^y  in 
atai'liiig  can  Bcarcely  bo  avoided  either  in  eteam  or  electric 
enuinOH. 

It  will  be  90on  that  our  proposal  that  alow  B|«)od  motom, 
acting  directly  on  tbo  drivini;  axle,  should  bo  used  is  in 
Rtrict  accord  with  Mr.  Crosby's  views  Paragraph  fi  con- 
tains au  argument  which,  as  we  have  shown,  loses  much  of 
its  force  aa  ro^'arde  this  countrj'.  Mr.  Cruaby  givea  a  tabic, 
obviously  prepared  with  great,  care,  showing  the  cost  of 
electricity  in  the  United  State* ; 
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We  presume  that  thia  represents  the  remilta  obtained  iu 
actUMi  practice  in  the  United  8tat««,  but  the  figures  are  by 
no  means  above  criticism.  For  example,  it  will  bo  eeen 
that  he  takes  the  cost  of  coal,  oil,  w&i le,  and  water  at  pre- 
ciaely  the  same  figures  per  horse  |)er  honr  for  an  iostalta- 
tioii  of  100  b.p.  and  an  iiisullatiori  of  6,000  h.p.  But  it 
goes  without  saying  that  the  outlay  on  thoao  items  ought 
to  bo  very  much  less  for  the  large  than  it  is  for  the  small 
installation.  Again,  Mr.  Crosby  givea  601b.  per  horeo- 
jwwor  as  the  weight  of  the  electric  locomotive,  and  goes  on 
to  express  a  hope  thai  this  may  bo  roducod.  But  ho  is 
obvious  of  the  fact  that  601b.  may  not  be  enough  for 
adhesion.  Thus,  an  electric  locomotive  capable  of  exerting 
600  h.p.  would  weigh  but  60  x  500  -SO.OOOlb.,  a  little  over 
13  tonii ;  or  about  one-half  the  weight  necessary  to  secure 
adhesion  enough  to  utilise  the  power  which  the  motor 
could  ozort. 

Wo  liavo  folt  it  to  be  desirable  to  criticise  some  of 
Mr.  Crosby's  arguments,  but  it  is  boynncl  question  that 
his  ex|)Brinicnt«  pl.ieo  him  IQ  the  front  rank  as  an  investi- 
gator. Uo  is  bho  first  man  who  has  evei-  run  a  vehicle 
nt  100  miles  an  hour  on  what  is  virtually  a  roiil  niilway  ; 
iind  it  is  ijerhapa  not  too  much  to  say  that  bo  has  done 
more  than  anyone  living  to  ascertain  what  the  true  law 
of  railway  resistance  is.  Thefolloiving  iii-tsage  so  strongly 
confirms  what  we  have  jMd  to  explain  the  citueo  of  tbo 
discrepancy  between  hia  data  and  those  obtainod  by  other 
fUtiierimentors,  that  we  cannot  refiain  from  r|Uot]ng  it : 
"tor  the  must  pait  those  who  constructed  tho  formul:n 
now  found  in  text-liooka,  worlted  on  roadbeds  far  iufcrior 
bo  the  best  work  of  to-day.  at  speeds  much  less  than  those 
now  nttainod,  and  with  wmng  values  for  at  least  one  of  the 
s|racie«  of  rosistaoco — the  atmospheric.  On  this  point  I 
have  recently  heen  able  tn  present  as  the  results  of  experi- 
ments at  high  velocities,  oiudo  by  Mr.  B.  J.  Daubiell,  jun., 
ojid  myself,  a  formula  showing  the  pr«i!snre  to  be  a  function 
of  the  first,  instead  of  tho  second,  (wwor  of  the  velocity,  as 
ordinarily  assumed.  A  convenient  datum  |H>int  may  be 
given  stating  that  at  100  miliw  per  hoiu-  the  pressure  on  one 
s<)Uai'e  fuot.  normal  to  ibc  direction  of  motion,  is  131b., 
while  pi-ojMir  shaping  of  the  front  may  reduce  this  6  Sib. 
The  absolute  value  given,  while  corresponding  >piito  closely 
with  those  of  received  furmulw  in  the  neighbourhood  of  tho 
velocities  heretofore  expurimouUilly  attained,  dcjtart  from 
those  assumed  for  velocities  higher  tban  30  miles  |wr 
hour,  and  calculated  by  the  qiudratic  rektion  botwou 
velocity  and  pressuro.  Using  tho  more  trustworthy  values, 
I  have  been  able  to  su^Kirute  more  nearly  than  has  hereto- 


fore b«en  pofisibte  the  atmospheric  from  all  other 
resistaaces  mot  st  high  velocities.  Some  inaccuracy  still 
remains,  by  reason  of  the  difficulty  of  obtaining  exact 
measure  of  the  retistiRg  areas  in  a  train,  but  1  have  been 
able  by  study  of  careful  test*  made  by  others  on  tho  New 
York  Central  and  on  English  txiads  to  find  that  over  tho 
range  from  about  lO  up  to  60  miles  \xt  hour  the  tonnage 
coenicient  seemspracticallyconstantat  gib.  This,  of  course, 
aiiplics  only  to  first'cUias  roadbed  and  rolling  stock. 
whether  this  coefficient  remains  constant  at  higher  speeds 
we  do  not  know.  There  is  no  reason  to  assume,  as  haa 
often  been  done,  that  it  increaaos  with  tbo  aquare  of  the 
velocity,  and,  on  tbo  other  hand,  it  will  not  be  rafe  to 
assume  constancy.  From  exiiariments  matle  with  a  single 
2*5  tons  car  at  about  100  miles  per  hour,  the  tonnage  re- 
sistance at  that  spood  soems  to  be  about  201b.  jicr  ton. 
Though  this  value  saoms  quite  high  aa  compared  with  the 
81b.  at  85  miles  per  hour,  the  difference  is  in  Urge  part  to 
be  explained  by  the  poor  condition  of  the  track  used  for 
the  extieriment,  aiid  a  constant  curvature  which  would  call 
for  about  4lb-  per  ton,  Until  better  evidence  can  be  had  it 
will  be  safe  at  leaat  to  asenme  a  value  of  201b,  per  ton,  on 
a  first-class  tnick,  with  good  rolling  stock,  at  125 — lAO 
miles  iwr  hour." — T!i«  Engiiuser. 


THE  LIMITATIONS  OF  STEAM  AND   ELECTRICITY 
IN  TRANSPORTATION.' 

BY   i^.   T.   CROSBY. 
(Continued  from  page  i^i^ 

Dytiamo  plant  is  taken  to  vary  from  dOdols.  to  20dols. 
per  horsepower  in  going  from  100  h.p.  to  1,G00  b.p.  I 
know  that  machinery  of  good  design  can  be  manufactured 
for  theee  prices. 

The  cost  of  buildings  is  taken  to  vary  from  SOdols.  to 
lOdols.  per  horsepower.  This  is  the  most  indefinite  item. 
Intoreat,  maintenance,  and  toxua  are  roun<lly  aasumedat  10 
per  cent,  [tcr  annuni  on  the  whole  plant. 

With  Table  11.  aa  a  basis,  Table  111.  has  boon  calculatod, 
giving  total  coat  per  horse- jxiwcr  hour  in  stations  of  various 
capacities,  working  at  various  |}ercentiges  of  full  capacity, 
and  for  21,  18,  and  12  hoars  per  day  rea|)ectively. 

Tabu  IIL— Total  coat  of  I  h.p.  hour  in  cantd. 
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A  glance  at  the  table  shows  that  in  a  100  h.p.  plant  the 
vut>t  v»ri<4  from  -242  conta  for  a  24-boiir  run  at  full  capa- 
city, to  8  01-  cont«  for  a  30  per  cent,  output  continued  only 
1 2  hoiim  )ier  day. 

This  extreme  caae  wonld  doubtless  be  ameliorated  by 

*  A  t>ap«r  re<ul  bototo  tho  ^fuioml  meeting  of  tho  AmoricaD 
Inatitato  of  Kleclrioal  Huglneor*,  Uoeton,  Mau.,  May  20,  ISOO. 
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dropping  the  aiiperintandence  and  combining  engineer  and 
fir«aiiin,  tlioQgb  to  this  the  unions  might  object.  This  capa- 
city is  smaller  than  nood  be  conaiderod  (or  any  steam  line 
Bervica 

The  minimum  cost  giT«n  by  tliotabl«  is  0-S16  c«nl,  this 
for  a  300  b.p.  plant  working  full  capacity  24  hours  per  day. 

The  next  element  of  coftt,  that  of  the  conductorR  for  the 
current,  14  obtnined  from  Table  IV,,  sbowiiif;  invMtmont  in 
dollars  for  the  copper  required  to  transmit  1  b.p.  a  distance 
of  one  mile  at  varying  initial  and  final  preRHureK.  The  con- 
fitanU  for  this  ttiblo  were  thus  obtained  :  Talking  n  well- 
known  line  wire  I  find  that  from  No.  4  to  Nu.  000  B.W.(i.. 
the  aTuroge  weight  ratio  of  inmilatod  to  bare  wire  per  unit 
of  length  equala  0-844.  When  bare  copper  nellti  at  IScenta, 
this  iiietulated  wire  xcUh  ut  20  wnt»=2i!>  conte  on  ihv 
copper  alone  when  insulated.  H,  therefore,  wo  take  copper 
at  25  cents  per  pound,  we  provide  for  a  very  good  inaula- 
tiou.  The  cost  ol  one  ciil-miic  is  Cbua  found  to  bo 
0-004dols.     Combining  this  with  the  familiar  formula 

CM-'  ^'^^^  ^  borse-powoT  tranunitted  x  distance  iu  feet. 
ICM.r.  at  motor  x  volts  lost  on  line  x  motor  eiliciency, 

the  Ubulatod  values  have  been  determined  from  the  reaultr 
ing  formula : 

C09t-i«2l?^ (1) 

in  which  E  =  E.M.F.  at  rtation,  V  =  volts  lost  00  line ;  motor 
erticioncy  is  taken  at  'JO  jver  coat,  and  disunce  at  5,2S0ft. 
The  tabiiUir  li)'ur«-'i  ^ivu  the  investment.  To  reduce  bo 
actu:il  cost  i>er  lior^e-power  hour,  rate  of  interest  ^nd  depro* 
ciotion,  and  ratio  botweori  power  transmitted  and  power 
possible  to  bo  transmittud.  For  one  year  the  [iosdible  norse- 
power  boun  =  365  x  24.  Take  annual  interest  atid  deui-e- 
ciation  at  ^V  ^*>  investULent  and  ratio  of  actual  to  posnble 
power  transmitted  per  annum  at  I'O,  0'8,  0'6,  0'4,  0*3,  O'l, 
005,  then  the  divisor  of  the  tabular  number  becomes 
110.160,  112,128,  8*,096,  P6,064,  2H,032,  14,026,  and 
7,008  reipeetivety. 

lb  remains  to  obtain  va1iie!i  for  the  distance  of  transmis- 
sion. 

Lot  n  -  number  of  miles  of  line  supplied  from  one 
station. 
A  =  borse-powcr  roquirod  for  unit  locomotive, 
K  =  maximum  number  locomotives  per  mile  at 
any  time. 
n  h  K  e  total  power  to  hetmnsmittod  at  time  of  IC. 
A  -  percentage  of  dynamo  power  lost  on  line. 

nAK 

maximum  power  to  be  generated. 


100-A 


mAK 


100-A' 


lost  on  line. 


•  cost  in  cents  of  generating  one  horse-power 
hour  in  statioo. 

■  ratio  of  average  power  required  to  maxi- 
mum power  required, 

^interest  and  dcprociabiou  on  supporting 
structiu'e. 

This  laab  may  be  omitted  from  ibe  calculation,  determin- 
ing division  of  tine  into  sections,  since  it  remains  the  same, 
whatever  that  division  may  be.  Omitting  this,  the  exprea 
sion  for  cost  of  transmission  becomes  : 

760,320fi''AKr  Jn&KA 

'(E-V)  Vx  140,180    r(lOO-A)  100' 
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Supposing  that  the  time  scbeilnle  of  trains,  bcirHB-jwwer 
required  jwir  train,  and  efiiciency  of  motors  be  known,  and 
that  tlic  initial  E.M.}-'.  bo  in  all  cosM  takon  oa  high  as  tbc 
statu  of  the  art  permits,  tbo  only  variablos  rcmuining  in  this 
expression  are  n,  h,  and  A.  This  latter,  tba  value  for  the 
drop  on  the  line,  will  generally  be  determined  by  vondi- 
lions  other  than  those  of  slrictost  economy,  as  shown  by 
getting  a  minimum  I'alue  for  cost  of  transmission.  We 
must  have  a  reasonably  uniform  E.M.F.  all  along  the  line 
in  order  bbab  the  motors  may  work  satisfactorily.  It  will 
not  be  wide  of  the  mark  to  assume  10  j^ier  cent,  as  a  limit- 


ing variation  of  line  jxitential.    This  is  the  figure  generally 
assumed  in  calculating  wire  for  street  railways. 

The  cost  of  one  horse-power  hour,  b,  must  ^-ary  with  the 
capacity  and  conditions  of  working  of  the  station  :  hence  il 
is  a  function  of  n — 1>.,  length  of  unit  section— of  A,  and  of 
that  inexpressible  variable — the  conditions  of  the  service. 
This  sunds  in  the  way  of  obtaining  i-ny  perfectly  general 
definite  expression  for  n,  which,  but  for  this,  would  result 
from  placing  the  first  diflerential  coefficient  of  0,  with  ret- 
]icct  to  n,  equal  to  aiero,  and  solving  to  find  the  value  of  a, 
giving  A  minimum  value  (or  C.  If  trains  be  run  at  very 
abort  intervala,  increaao  of  n  would  bo  followed  by  pro 
tioiial  increase  in  capacity  of  station;  but,  as  above  showi 
this  need  not  go  beyond  3,000  b.p,  unless  the  service  be 
heavy  as  to  require  practically  contiguous  stations  of  tl 
capacity.  If  we  suppose  a  case  of  this  short-interval  aer 
vice,  80  short  that  a  change  in  n  will  not  be  followed  by 
any  change  at  the  station  in  the  relation  between  maximum 
capacity  and  .iverage  outpnt,  or  In  the  numl>or  of  working 
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hours,  but  only  in  the  normal  caiMcity,  the  relation  he 


4 

iCween      I 


fi  and  n  for  two  cases  of  average  output  and  working  hours 
is  shown  by  Fig.  1.  Tito  equation  of  the  50  jwr  cent,  curve 
from  200  b.p.   bo    1,000  h.p-  aeema   bo  be  very  noarl 

,      n"  -  98  «-h  1,000 
12(71-100} 

If  the  trains  be  run  at  very  long  intervals  we  may  require 
no  greater  station  capacity  for  20  than  for  10-mile  eeciio: 
but  the  relation  of  output  to  normjii  capacity  will  vary,  ai 
Ijoasibly  the  number  of  hours  during  which  the  wortei 
force  would  require  to  be  kept  on  pay. 


Pio.  & 

Taking  the  case  of  a  change  on  average  output  only,  _ 
a  1,000  h,p.  Rtition,  wo  have  the  cnn-cs  in  Fig.  2,  for  2^ 
18,  and  12  hours'  work.  Thoir  equations  arc  nearly  of  the 
same  form,  and  arc  approximately  the  equations  of  arcs 
of  circles  rof<;rrc(l  to  an  origin  outaide  the  circle.  But  each 
would  contain  dilTcreiit  constants,  and  would  vary  moro  or 
less  from  the  exact  formula  for  tbo  circle. 

If,  in  the  application  to  a  particular  ease  the  algebraic 
cx{>resRion  for  v  above  given,  or  any  other  resulting  from 
any  of  the  possible  progrcssiors  through  Table  UI.,  be  sub- 
stituted in  equation  3,  we  may,  by  diS'erentiatioii,  solve  that 
liarticular  cato  for  tbo  most  economical  value  of  n.  If  tbo 
relation  between  i  and  n  lanTiol  be  algebraically  expressed, 
then  thu  proper  value  for  n  may  be  aalermined  by  a  few 
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TABLE  IV.— Foa  Doraui  Mktaluo  Cnicrrra. 

(^ppor  Investment  for  Transin 

itting 

h.p.  cno  tnile.— Motor  EfBoiencjr  = 

90  porceiit.-Initi*l  E.M.F. 

Dm>p  on 
liuo,  volUi. 

500 

1,000 

1,300 

3,000 

S,«I0 

S,000 

3,500 

4,000 

4,300 

5,000 

5,S00 

6,000 

7,000 

8,000 

0,000 

10,000 

lOO 

19-0«) 

H*t 

fl« 

4-00 

3-20 

2-80 

2-20 

1-30 

TOO 

1-44 

1-40 

raa 

rio 

o-fis 

084 

076 

30O 

13-tffi 

4-80 

3'^ 

21 -2 

1-84 

VU 

1-U 

100 

088 

0-78 

O-TO 

0-64 

O'Jifl 

0-48 

0-42 

0-38 

30<) 

lo-oo 

3W 

2li 

IW 

1-20 

0-94 

0-80 

0-68 

000 

o-u 

0-48 

0-44 

OSfl 

0-32 

0-28 

0-26 

400 

... 

3-20 

ITi 

1-20 

0-92 

0'72 

O-ttO 

0-52 

0-44 

0*0 

0-H 

032 

0-28 

0-24 

0-22 

0-20 

MO 

>h. 

3-*)0 

l-SO 

liM 

0-7S 

0-60 

0-50 

0-40 

O'M 

0-34 

0-30 

0-28 

0-22 

0-20 

0-18 

0-16 

000 

--  - 

3-20 

]'I0 

0-92 

U-OS 

O-iil 

0-42 

0-34 

0-32 

0-28 

U-2S 

0-22 

O-20 

0-lfl 

0-IS 

0-14 

700 

3  60 

1-st 

0-82 

U-IIO 

0-4ft 

0-38 

0-32 

riffi 

0-34 

0-22 

O-30 

0-lA 

0-U 

0-12 

0-10 

900 

*-m 

1-3i 

(l-!10 

0-.W 

0-42 

CI -34 

0-30 

0-28 

0-22 

0-3O 

0-18 

0-14 

0-12 

0-10 

0-10 

MO 

»■** 

1  « 

0-7fl 

OiH 

0-40 

0-32 

0-28 

0-22 

0-30 

0-18 

016 

0-14 

0-12 

0-10 

0-08 

1,000 

IM 

0-7« 

0-50 

0-3ft 

0-30 

0-24 

0-20 

0-18 

o-i« 

012 

0-12 

0-10 

0-08 

0-08 

1,900 

S'I2 

0-80 

0-M 

0-31 

0-28 

0-22 

0-18 

0-Ifl 

014 

0-12 

0-10 

o™ 

0-oe 

0-07 

1,M0 

fi'43 

0-00 

0-M 

0-3S 

0-211 

n-20 

0-18 

0-U 

0-12 

0-10 

008 

OMJS 

fl-*»6 

fl-OB 

i.aoo 

... 

MS 

0-82 

0-M 

02* 

0-20 

0-16 

0-14 

0-12 

0-10 

0-08 

o-oe 

0'(»fi 

0-OS6 

1.800 

2-12 

0-00 

0-31 

0-21 

0-18 

0-16 

0-12 

O-IO 

009 

O'OH 

O-Ofl 

O'OB 

005 

a.000 

... 

078 

0-sa 

am 

0-18 

0  13 

0-12 

0-10 

U'Oei 

0«(i 

OtXJ 

(iOM 

o-ota 

2,400 

... 

... 

S-M 

O'BS 

0-28 

0-20 

0-14 

0-ia 

0-10 

O'OS 

0-06 

om 

0(MS 

0(H 

2.800 

..1 

... 

IM 

0-3S 

o-ss 

o-i« 

0-IS 

o-o» 

0-08 

0-oe 

Ott- 

l>W 

u-o;w 

8,200 

.,. 

,., 

... 

0-78 

0-SO 

0-18 

0-lS 

010 

0-lW 

ooe 

0-05 

004 

l)-03l 

3,600 

0'S4 

0^ 

0-14 

O'lU 

0-08 

am 

0<P3 

OIH 

0-032 

4,000 

... 

... 

... 

... 

0-36 

0-18 

0'12 

0-08 

ofm 

O-OI 

0-038 

0-032 

4,500 

... 

... 

... 

... 

... 

... 

0-do 

0-18 

0-10 

006 

0-04 

0-036 

o-aw 

5.000 

... 

... 

... 

.. 

... 

... 

... 

0-30 

0-15 

o«a 

0-M 

0033 

0-030 

0,000 

... 

.1. 

_^ 

... 

■ ., 

"* 

... 

i>* 

1., 

0-12 

0-Ofl 

0-0* 

0-O32 

7.000 

.. . 

■  ■ . 

... 

.  .1 

. .. 

... 

... 

>>> 

... 

•i  1 

010 

0-ou 

0-03A 

B,O0U 

•»■ 

... 

... 

... 

..« 

■  ., 

... 

«i* 

,, 

•■» 

■  ■1 

0-08 

0-044 

B,000 

... 

... 

... 

... 

... 

... 

... 

... 

•" 

... 

0-OM 

Tliey  wfll  be.  roughl^.  arcs  of  oircles  -convex  toward  tlie  left. 


trial  values,  the  cotresponi^ing  vuliiee  of  b  being  taken  from 
the  Uil>le. 

Far  the  present  purpose*  of  commriBon  we  will  asauma  a 
case  not  more  favourable  than  migat  often  b«  met  on  busy 
steaiu  lilies— i.r:.,  a  Blatiuii  of  2,000  b.]].  normal  capactty, 
workinf;  18  hoUFH  per  day  at  40  per  cent,  of  iba  DomiHl  out- 
put, the  cost  pel-  hurafrpower  beinj;  1-25  cente. 

To  obtain  ttie  coat  uf  the  line,  we  will  Msume  that  the 
average  distunce  of  tmnMiussion  is  fivo  miles.  This  would 
eorrMDOod  to  one  station  for  every  20  miles  of  rood. 
We  inll  aleo  auume  5,000  votte  initial  E.M.F.  and  10  per 
cent.  drop.  From  Table  IV.  the  copper  investmeitl  is  found 
to  he  .11  cents  for  one  mile.  Thoii  for  five  miles  the  invest- 
ment oiiiiaU  8.60dols,  Making  aeaumptions  as  to  service  cor- 
roBpanding  to  those  for  the  station,  we  have  cost  of  1  h.p. 
equalling  S.flOdols.  -~  20,000 -  0-042  cent. 

The  utriicture  for  can-yiny  the  conductors  may  bo  built 
for  2,000dola.  per  mile.  Interest  and  dcur&ciation  -would 
then  become  20bdQl8.  per  annum.  This  total  ia  alrooat  wholly 
inde[)endent  of  ihe  priwer  transmitted,  hoiice  the  oost  per 
Qnit  of  i>ower  will  vary  diroclly  «-ith  the  number  of  unite 
trausmitbtid.  jVasuming  a  constant  dislribudoii  of  one  500 
h.u  train  for  every  20  miles  of  line,  we  hnve  the  cost  of 
this  item  Cot  1  h.p.  hour. 

20,000 -i- 3GB  x 24 x  26  =  009  cent. 
Iteaching  the  locomotive,  we  must  add,  suppotinc  au 
average  output  of  500  h.p.,  008  and 006  cent,  roapectivoly 
for  driver  and  his  assistant.  The  tatter  is  necessary  only 
as  ft  Biibstitute  for  his  principal  in  ca^o  of  emergency,  but 
as  Buch  he  would  doubtlcaa  always  bo  iiUcod  on  tniine  of 
consideiuble  valua 

Kepair  on  electric  locomotives  is  not  as  yet  well  defined. 

.That  the  rcfiair  bill   must  be  fai-  less  than  in  tlio  case  of 

''ttcsm  locomotives  follows  idmost  iieceKsarily  from  the  great 

reduction  in  tha  number  of  parts,  cspeciidly  of  moving  parte. 

From  Hr.  Ai-thur  >\'ellingtci3's  very  valuable  wui-k  on 

[railways  I  take  the  figures  showing  percentage  distribution 

of  locomotive  ropairs  by  parts. 

Boiler,  20  per  cent. ;  raaning  dear,  20  per  cent. ;  machi- 
nery, 30  |»er  cent.  ;  lagging  and  painting,   12   per  cent. ; 
funoko-box,  etc.,  5  per  cent. ;  tender  (running  gear,  10  per 
'cent. ;  body  and  taJil^  d  per  cent.),  13  per  cent. ;  total,  100 
Lper  ceil  U 

Of  these  items  wo  may  at  ouce,  and  with  rertainty  strike 
tt  boiler,  sraoltc-boir,  etc.,  and   tender,  thus  dropping  3« 
pwcent.  of  the  toUd.     Having  no  boiler  to  carry,  the  run 
BBiggear  will  be  less  in  <]uaiitity. 

The  wear  will  bo  loss,  duo  to  the  uso  of  rotary  instead  of 
reciprocating  effort.  It  will  then  bo  fair  to  reduce  tbta 
item  by  half,  making  another  saving  of  10  per  cent.     So  in 


the  machinery  item  there  can  be  no  question  that  with  tha 
rapid  advance  towards  slow-spood  motors,  roduciiij:;  gearing, 
and  sounder  insulatiim  methods,  the  great  advantage  of 
having  only  oiif  m/mn^  pari  in  the  motor  itaeif  must  o[)ei-ata 
to  veiy  laigoly  reduce  the  repair  tigure,  prolubly  to  half 
its  value  in  a  steam  locomotive,  leaving  it  at  15  per  cent. 
In  lagging  and  painting  the  omission  of  boiler  and  other 
parte  must  again  affect  a  reduction,  aay,  to  6  per  cent  The 
totiil  induction  thtu  |>]ainly  indicuted  must  be  then  very 
iie-jjly  70  per  cent 

The  actual  coat  of  repairs  to-day  on  steam  locomotives  is 
on  tha  P.  R.  R.  nearly  075  per  cent,  per  horsepower  hour, 
M  will  later  appear.  Roducing  as  above,  this  liguro 
becomes  0'22  per  cent,  for  olectrie  traction.  This  refers  to 
engines  of  considerable  power,  say,  from  -JOO  to  1,000  h.p. 
capacity.  The  figure  for  both  steam  and  electric  motors 
would  go  up  for  smatlor  powers. 

The  interest  charge  results  from  considering  the  cost 
of  an  electi-ic  locomotive  as  ROdola.  ]>er  horse-power  and  the 
duty  as  six  hours  |>or  day  full  capacity.  The  average  duty 
of  steam  locomotivos  is  only  about  three  hours.  The  higher 
figure  remillfi  from  a  smaller  number  of  rejyairs  necessary, 
due  to  greater  simplicity  of  [larts.     Then 

Interest  for  horse-power  hour=  — —^ =0-11  cent. 

'  365  X  8 

Before  summarising  we  must  know  something  of  the  ofR- 
riency  of  the  system.  If  the  locomotive  be  of  90  por  cent., 
or  80  per  cent.,  or  fiO  percent,  efficiency,  we  miist  generate 
roe|jectivoly  l-2d,  1-4,  and  l-Htt  h.]>.  hour  in  the  station  for 
every  horee-)Kiwer  hour  actually  delivered  to  drivere,  lino 
loss  being  supposed  constant  at  10  per  cent.  Wo  should 
then  b;ivo  tu  the  station  1-56,  1-75,  and  2-30  cents 
respectively.    Then  for  total : 


StAtioo. 
Conduotor  systom.. 
Structure  for  saiiDe 

Wages 

Repairs    

laletwt  ,..„. 

Total    


]-36 

0-012 

0-09 

0-14 

0-24 

0-1 1 


3-ie 


ns 

0-04 

0-OS 
0-14 
0'£i 
0-11 


2-36 


s-ao 

0-01 

o-odi 

0'1«] 
0-22 
0-1 1 


2-80 


Of  the  whole  suiuunt  il  is  tu  be  nnied  that  the  sution 
item  ia  three-fourths.  Taking  the  moat  favourable  odso 
Hhowri  by  the  table — 3,000  h.ii.  caEmcity,  working  fur  34 
hours  at  100  per  cent,  of  cniiacity— these  figures  become 
1-6,  I  62,  and  2-00  cents  nearly,  the  reductions  in  the  other 
items  being  still  a  little  indefinite,  without  making  another 
aeries  of  independent  assumptions. 

(Tabr.  cifii'liuM. J 
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ELECTRIC  WELDING. 

Tbo  Eloetrie  Woldinf;  S;rulicato  hftvo  obtained  «ev«ral 

very  satiafaclory   reporU   on    tbo    process    introduced    by 

|tlM[D.    Tbo  most  imporUnt  of  those  reports  ^ro  porhftpB 

^ihoae  of  Prof.  Kennodj  and  Sir  F.  BnunwoU.    Th«  fonaor 

itlenian  nudo  s  sjincial  visit  to  America  in  order  to 

Einvestisate  more  fully  the  proce«»,  and  evidently  fonn4l  n 

[good  doal  to  intoroet  bim.     Tbat  Sir  K.  Bmtnwell  wiu 

wmtlarly  interested    is  pcrhnpe  abown  not  only  by   his 

report,  but  aUo  by  bis  contrihuting  papers  on  tbe  subject 

to  tbo  iDsUtution  of  Civil  Kneincers,  and  to  the  Society  of 

Arte.     Wb  bcrevitb  give  Crof.  Kennedy's  report : 

In  acoarduice  with  jrour  in»tnictian«  1  1miv«  visited  tbe  United 
LBtnUv  in  ordor  Lo  nee  whnt  prc^rem  liM  been  miule  thero  in  tho 
Fdinctlon  of  tbo  prncticid  cnrrving  out  at  the  Thotnoon  electric 
f'Weldinff  nrocoiMU  I  h*v6  vinitea  the  offioM  of  the  ThoRuMn  Kl«c- 
|4rte  U^laing  (iempany  «t  BMton,  and  hnvd  «]*o  upent  nhaiit* 
Lweok  nt  thmr  warka  at  Lvnti,  MiuwichuBcUti.  At  both  of  which 
Jipkras  I  hitvehiul  every  fikoilitjr  given  me  (or  ninking  nil  pomble 
I  enqnirioi,  oxpoiimcnM,  And  lDVij»tigntioiia.  I  have  alao  vlMt-wl  five 
I'dUfeniDt  works  lu  the  Eutcrn  Slates  (at  Hartford,  Aaaonitk, 
Btooklya,  and  TraDton]i  where  TbomBoa  elecUJo  vetdere  of 
I  Vftrioiui  l7pee  have  been  Ja  use  for  teme  time  tin  some  ceaee  over 
I  &  veer)  Gommeroi&Uy,  and  have  nwle  detelled  enquiries  at  theee 
\  puoea  as  to  their  WH>rklni(. 

I  have  broufthl  to  Eugland  a  series  of  about  80  ipeclniens.  large 

ad  amall,  ol  llie  |)riuci]ial  ililTcreni  cImmb  of  work  which  have 

^beon  already  vnrricil  into  execution  by  bhe  Thomaon  prooeea.     Alt 

^Uieee  Bpocimen?  have  bc«ii  mode  in  my  own  pr«oiic«Dithorab  Lynn 

I  gr  Qbewh«rG,  noiuly  alt  vn  inachincfl  mndc  on  onlcr  for,  cr  whisb 

areww  in  actual  n»e  fee,  cotamercial  purpooM.     In  matt  c*>e«  I 

bar*  measBied  both  the  bimo  taken  in  the  o|>erati[>n  ai  wolding, 

and  the  electrical  powor  coivnimed  in  the  operation. 

In  the  following  report  the  sl*tcmo»t«  oukIc  its  to  dates  of  citab- 

Ushawnt  of  the  Lynn  Works,  dates  of  making  mochiDOt,  nunibor 

.of  suichiaea  constoKtod.  and  similar  loattw.  ore  made  on  the 

Kftttthority  el  Mr.   Royoei  the  eenerol  manaeer  ef  tbe  TliounKm 

tEfectrie  Weldtnf;  Company.    Alt  sLatement^,  liowe*er,  as  to  work 

laoteally  dene,  nature  and  behaviour  of   machines,  power  used, 

[quality  of  weld,  speed  of  working,  etc :  as  to  every  tiling.  In  foot, 

vhlob  I  could  verifj,  are  made  as  the  result  of  ray  own  peraonnl 

aamiualion,  unleea  the  contrary  is  directly  etaleil.     t  my  thin 

Fhere,  onoe  for  all,  in  order  to  mvo  reiietilion. 

I     As  1  understand  that  l'r«f.  8.  I*.  Thoni|)non  lh  reporting  to  yon 

tapoD  the  Thomaan  proeoas  upociatlv'  from  the  cloctrinol  point  of 

(«ew,  ft  la  unnuooBMuy  that  I  should  go  into  thin  mnltor.     1  ntiKii 

■  only  mention  that  in  nil  but  one  or  two  of  tho  tniicJiine*  whicb  I 

saw  the  BCtiinl  welding  corront  umkI  waii  an  aLternatine  current 

(educed  by  a  tranafornioi  (which  fomiod  conntructivoly  a  pert  of 

the  welder}  to  an  E.M.F.,  often  very  much  lees  th&n  ono  volt. 

That  each  «  eurronl  i»  nb«o1uUily   frou    frocn   danger   will    ho 

•aaily  endentood  when  it  is  remembered  tbat  the  lewosl  R.  M.F. 

eoiUBOnty  uaed  for  on  ordinary  glow  lamp  is  All  voits.     In  what 

follows  I  have  given  dotoils  as  to  the  time  dorincv-hloh  the  current 

fa    used    In    the    various  opernlions  desct-iberl.     This  vartea,  of 

oouraci  oocordlnt^  to  iliu  eizo  aiid  aliuiw  of  the  uielol  to  be  welded  ; 

for  a  fine  wire  it  m  only  a  eeuoiid  or  two,  for  a  pi^oe  of  iron  bar  ol 

%n.  diamvler  it  in  from  M)  ti>  ICA)  wocondj,  in  which   last  ooae  the 

whole  tine  ooeupied  from  tli«  putting  in  of  one  pair  of  pi«cea  antit 

tlie  putting  In  ol  the  next  la  from  3^  to  3  minutes.    The  current 

la  under  OBtiro  uontrol  during  the  whole  n|ioration.  which  nan  be 

(|uickcne(l  or  jirnlonged  at  will  within  wide  limitu     Tho  rnptal 

eon  be  ke(it  for  any  length  of  timr  nL  nny  tomporntnrc  iibort  of  i(e 

neltlan  poiut,  or  it  can  be  allowed  to  cool  and  reheated  over  and 

over  agau  if  required. 

The  worka  of  the  Thomson  Klectric  ^Veldine  Company,  ut.  Lynn 
(Mbhii.},  were  ataried  about  a  year  aince,  out  bnvo  only  been 
llni«h«(l  about  tire  monlha.  Thoy  now  employ  about  '2.Vi  men,  and 
1  found  the  shops  stocked  with  oxcclltDt  tool*  and  full  of  work, 
whicb  ooneisled  entirely  of  Thomson  welders  and  the  ilynaina!i  foe 
working  them.  Up  to  the  tiiiio  of  my  IquvIhk  Axucrica  lUi  wuldent 
of  all  tyijoa,  with  ths  ui^coeaary  dyuuniois  lutd  been  uwluully 
dalivered  at  works  in  various  parte  of  tho  United  States,  while  4:i 
ethers  were  in  hand  m  the  shops  on  order  for  diflerent  oommetcla] 
prooesMs. 

Tbe  following  is  a  summary  of  the  work  on  which  thoNe  mochlnea 
arci  or  are  intonded  ta  tie,  engaged  > 

Iron  and  steel  wire  „  .._.„....  S 

Hard  ttool  (Tun)  wire S 

Copper  and  nnuu  hardware  .,....» 9 

Copitor  rods,  oLc. ,  t«  lin.  diameter 4 

Ilpo  from  '£ia.  to  Gin.  dlaineier 4 

Axlce,  tyres,  and  wsKgoo  work  ..  « 30 

MiaeellMioous  hnrdwar* 7 

BraiJn^and  wcldinj;    ,. ,„, 3 

Upaetting  oollara  on  axle*  , 3 

Steel  wire  cable  welding   » ^ S 

Lead  elripe „ 1 

Street  rail  B|ilidnt:  —  1 

Upeettinff  bridge  eye  bars  [Otn.  by  lin.)    <»  1 

It 
Tho  woMiag  of  Iron  and  steel  wire  was  one  of  tbe  Rret  mat  tore 
nmearfully  cnrrf  ad  ont  by  the  company.    I  saw  at  tbo  work  e  of 


Memre.  Rochling,  Konn.  ikiid  Co.,  at  Trcntoni  a  welder  whioh  had 
boon  nt  work  tbors  for  about  13  monllis,  for  a  groat  part  of  the 
tiiii«  50  hours  por  day,  nud  tho  coiiiit«(-  of  which  Miowed  that 
193,tt(M)  welds  hod  be<<n  made  with  it.  1  oUo  examined  anoUMSir 
wire  welding  m&ohine  at  the  Trenton  Iron  Works  (Heesra.  Cooper. 
Hewttt.  aad  Co.),  which  had  done  about  nine  months'  a-ork,  and 
bad  made  '£i,iJ»i  wcSUh.  and  at  the  same  worlu  a  portable  niachinr., 
reoontly  inslalled,  which  had  miule  Q,l>22  welds.  This  Luc  machine 
won  no  arranged  thai  it  could  be  carried  al>Out  easily  by  two  tawo, 
and  connected  with  tbo  main*  at  any  part  of  the  immense  ahop  la 
which  it  wa«  [^ncod,  ■■>  lu  lo  be  need  for  mending  or  olhei  welainc 
whernvcr  rc<iuir<-d,  wilhuut  the  neeesaity  of  bringin^i  a  hiiat'y  eoil 
of  wiro  lo  it.  The  inniumine  partnnni  ef  both  tno  wurka  s^xiko  in 
the  highest  terms  of  the  effiasooy  of  tho  mnchtnea.  and  on  lo  tbe 
ereaC  saving  caused  bvtbair  perfect  utilisation  of  short  lengths  end 
broken  wires.  They  also  considered  it  an  immense  advanlofte  tbat 
they  were  now  able  to  deliver  in  longer  leogtbe  to  the  toTtcraph 
companiof,  eo  that  tho  only  joints  in  a  lelei{raph  line  need  be  chnao 
made  by  thi^  llneatnen  in  erection.  Tbe  sanstitulion  of  a  wel'liil 
joint  for  aiiv  of  the  ordinary  twisted  ones,  which  Uiey  bod  prr- 
Ttciualy  uaed,  had  been  found  to  be  of  (creat  advantage  front  iJtc 
[lotnt  of  view  of  electrical  contluctn  Ity  :  nod  I  was  infonaed  that 
tho  Weatem  Union  Telegraph  Ccmjinny  hod  now  mode  it  a  con- 
dition in  their  epocification  that  all  wiio  dolivcrwl  to  Ihcm  shoald 
bo  electrically  welded. 

The  (vt  tliat  the  wire  was  galvanised  cauxod  no  difSeelty  in 
connection  with  the  welding. 

The  welding  of  brass  and  copper  wire,  espedally  the  latter. 
naturally  presented  much  greater  ditRcultica  than  that  of  iron 
wire,  but  tneeo  seen  now  to  have  been  overcome.  I  saw  at  the 
works  of  Mestn.  Wallaoe  and  8oae,  in  Ansotda,  a  welder  for  thii 
purpeee  which  was  one  of  the  lir*(<  moohinea  iiut  down,  and  liad 
raade30,'ll&  welds  [by  register)  during  the  lost  13  months*  in 
copper  and  brass  wire,  tho  latter  in  certain  caaes  of  the  vary  hoit! 
and  [vai  quutity  umhI  fur  making  pina.  I  found  the  machine 
placed  b«twi-en  Lbn  wire-drawinc  room  and  a  winding; •room.  It 
wiM  at  tho  lime  being  used  (or  wrldlng  cniln  nf  brosa  wire  into  coO' 
tinuott)  mile  lengths  [\'J  coils  U>  tho  tnite  length).  The  wire  was 
about  lin.  dianiftXer,  and  of  a  very  good  (quality  of  brass.  Beside 
tho  welder  stood  a  little  machine  for  xtraigh toning  tbe  ends  of  the 
coils  before  putting  them  into  the  welder,  andalaoaamallinacJilne 
for  removing  tho  burr  after  the  wold  had  been  made.  The  wlwle 
time  taken  in  welding  together  the  12  coils,  indnding  oil  tlie 
liandlln^  of  the  coils,  the  straightening,  and  tlra  boir  removal,  was 
about  2:jiuiiiuteB. 

Stout  cc|.per  wire  was  at  the  time  being  reeled  in  an  adjacent 
shed,  and  ever}' now  anil  then  this  would  break  in  tho  winding. 
The  winders  H.kmply  linuled  the  two  broken  ends  along  to  the 
welder,  and  the  other  work  tbere  vai  atopped  for  a  oonple  of 
miniitcK  while  the  broken  copper  coil  waa  mended.  After  this 
mending  the  cnppci  win-  wnfl  an  perfect,  both  in  Hlrciigtb  and 
conductlTity,  aa  before.  Thus  absolutely  no  wasten  were  made 
through  breakage*. 

1  hMl  live  lAiSrt,  pieces  of  the  brass  wire  welded  togetber  Into  a 
longth  nf  about  IRin.  nn<l  the  burm  remoi-ed  <the  whole  opeiatlon 
only  i-nkiog  (our  nr  tivn  iniii<it4.-K),  and  then  took  tho  welded  pieces 
to  tbe  wiro-drawcr  and  hail  it:  |ia»K<i  lix  times  throngh  the  dies, 
nxlucing  it?  diameter  from  I)  I2in.  Co  0'li31in,  The  existence  of 
the  four  wolds  made  no  ditTcicncc  wlintovcr  in  the  drawing  (which 
was (tonlinued  until  tlie  dianiotitr  w»«  reduced  to  about  niMTlin.). 
and  I  was  aseared  by  Mr.  V\'nllnc«  that  this  was  the  caao  just  as 
much  with  inferior  (jualitiee  of  brass. 

At  preaeiit  macMues  are  being  made  a|jecially  for  copper  wire, 
in  which  tho  pressure  is  put  un  ami  tlie  current  tlu-own  off  auto- 
matical ly  :  thuH  inaklni;  i»p|wr  wire  evun  oa«ier  to  bundle  Uion 
iron  wire.  1  worked  ono  of  thcHo  mnchinon  myself,  abLyua.  aiid 
i(«  action  seemed  («  me  perfect. 

The  axle  and  tire  machines  which  have  been  mode  hitherto  are 
moKtly  for  imall  cnrriogeur  buggy  work,  whiiro  Ihe  axles  are  about 
l^in.  cliiimeter and  the  tii'M about  liln.  by  {in.  1  ntw  at  BroohJyn, 
however,  at  the  workshop  nf  tho  Now  York  Fifth  Wheel  trompany. 
a  samewhat  Ureer  moohino  of  tho  mmdo  type,  used  for  welding  tbe 
channel-shaiiedrima  of  "fifth  Wbools."t  up  to^iin.  by  lin.,  with 
■  8Ci;tian  of  about  1 4  Hjunio  inches.  Those  tyina,  wliich  wore  of 
mild  atMtl,  were  Krcl  b«nt  round  cold  1,0  about  .Vt.  diameter,  and 
then  plnccd  in  the  mncEiino  and  w«ldcid  up,  the  wold  being  tightly 
haniraorcl  after  Iwing  taken  onU  I  had  lixwelda  made  in  anccm- 
sloo,  and  Uio  n^crngu  time  \>ot  wold,  including  hanmeringi  was 
just  four  tiiiiiutos.  Till'  biiii'  ynv.  icmoiod  afterwards  oa  an  emery 
wheel.  All  openitiun  which  Luuk  about  three  Bolnatoa  more.  1  woe 
told  by  thu  manager  of  tho  works,  or  well  by  the  smith,  that  the 
welding  of  thoae  tyron  in  a  tire  took  from  3»>  to  4S  minutes  each. 

In  oraer  more  tnoroui;LIy  to  examine  the  oondlcione  of  stnugbt 
bult  welding  in  ordinary  sKtioua,  I  luaduanumberof  exiwrlmente 
at  Lynn  on  machines  whioti  wore  being  linisliod  for  varleua  chs- 
lotnorH.  In  thesaexnoriniL-iitfl,  aa  it  woaimpracUcabletoineaBaiV 
the  power  going  to  trie  dynamo,  1  measured  (by  meaoe  of  [nslru' 
menU  which  IcaJibratod  myself)  tho  net  electrical  power  g^ing 
to  the  welder,  and  I  Moosnred  nUo  the  exact  time  durmg  which 
llie  current  was  stipplioil  to  Lhc  wehler.  1  mods  these  meosure- 
menta  on  23  pieces  of  wrouBht  iron  and  steel  bar  of  diamsten 
varying  from  |in.  to  2in.     I  did  not  lind  any  sensible  difEBreooe 

*  Poring  about  four  muiitliB  of  thin  time  tho  firm  were  not  buy. 
ingoopjier,  anil  the  mnohinc  wiw  ■tnniiing  idle.  At  other  Unas  it 
has  boon  froqucntly  worked  U  hours  jmr  day. 

t  "  l^idh  Who^l  "  is  tho  name  tiMxi  in  the  Stoto*  for  the  begis 
ringcf  the  front  carriage  of  a  waggon.  In  this  particufav  osmum 
rirttf  WAS  mado  of  channel  section  to  form  a  ridlcr  path,  aaci  ao 
reduce  friction. 
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betTMiB  the  iron  and  the  iit«el  in  reupect  to  ixiwer  or  time.  The 
liorBC-iMwcr  roquif«d  vitriod,  of  coarM,  according  to  the  duration 
of  the  opcnklicni,  uid  it  bna  boon  fflvnd  convenient  to  niako  thin 
iluraliiiiu  viir}  rlirAOtlj  in  [iroportion  to  the  diftmatop  of  the  fanr, 
Ittkinf;  4U  bocohcIs  m  the  eU^dnKl  timo  far  an  iron  bar  uf  lin. 
dluiiicler.  Keeping  to  theMOondictona.  l.l>ationiP-|K)<ii-er  |>ormtiiiu-p 
inch  a{  maUti'lu  reoikined  <rOTy  nearly  caii»tAnl  (or  bars  bclwron 
Jin.  iind  Ijjlji.  diameter,  iM  avora^  v&luc  being  ■Sm.  This  cor- 
iiin|iondM  to  kbout  SO  indkattti  korrtpo^er  Bt  tlic  Btcaiatttigino  por 
Bquuo  inch  of  welded  sojlioo  during  the  time  that  the  euirviit 
via*  on.  TtiU  power  o&n  be  very  larjply  red»e«l  vithent  detri- 
mont  to  the  weld  if  the  anvint;  of  (lawor  ihould  bo  ai  {^renter 
imj>ortuu<»  llinii  tlio  mfii\\f  of  tmift  Of  eourse.  wiili  »low&r  work- 
ing,  th«  (junntily  <ii  work  which  a  nuoliine  will  turn  out  i«  |iio- 
portiona.I«ly  iipcri:«flO(l, 

Tho  'iio.  dinrnfitcr  vrouKhtiron  bora  were  welded  eo  a  miKhiiie 
b«H«r  adapted  for  tbi»  cliu>e  of  work,  and  with  an  oTerngc  timo  of 
97  MOond*— a  profMrtinnatoly  alewer  rnta  tlian  that  gjrcn  above. 
The  Kclnal  averafco  n«t  harM-i>ower  wax  only  I'JO  ]icr  Hiimre 
iiiolii  or  about  IT  gro«  indioataa  bonw-ixtw-er  per  M|niLrc  incli  of 
section  wddfld. 

AllhouKh  il  WU  raoro  oonvoolont  lo  carry  out  tho  inaiMaro- 
mciit«  whicli  I  h&TO  jnab  BummariMd  ia  connection  with  the  wold- 
!n|;  of  Htraii^ht  biira  thalt  of  trr«K'>l<^  nccliunit  or  ■lift})<i*,  tho 
IM cor  operation  ix  anqacatioDKbly  that  in  whioh  thu  ThomHun  (iro- 
oMs  ebowe  to  the  greatest  adrniitnge.  Thou  in  iha  channiJ 
WoUoos  whIoh  are  being  welded  by  tho  North  York  Vifth  Whevl 
Oompwiy.  tiha  tiiue  of  operat-ion  !■  reduced  from  41)  down  l«  *ix  or 
seven  iQiiiuieo,  iniJ.itdln^  the  time  oocupiod  in  grinding  ofT  the 
burr«,  while  ttie  quality  of  tho  weld  U  much  improved.  J\»  thci-c 
wn»  not  A  welder  at  word  oti  ^arriitge  bturdwaro  within  An  *><>r«>i- 
ilble  dislftnoe  of  Boeton,  I  had  a  number  of  L  and  T  welds  Riado  in 
\\\a.  by  ^la,  bar  at  Lynn.  Theeo  took  on  the  average  less  than 
two  minute*  per  ireld.  InoliidinK  a  little  haiuiueilog  both  during 
and  after  theoneration,  the  current  being  on  about  one  minule.  1 
hod  aJiu  n  nuniWr  of  iin.  Imrd  steel  eptnulea  welded  Ui  the  centre 
of  hard  nt«c[  culler  dtsoa  about  l|in.  diameter,  an  operatioii  ho 
difS(*ult  Bj  to  be  pr(i«tlf?Aliy  impoBslble  by  any  other  method. 
Tbeae  weld*  were  mode,  without  any  notii^e.  at  my  requeM,  on  Uie 
briuinii  welder  ut  Hartford  mciiUoiicd  below,  and  although  no  pre- 
parnlion  had  been  initile  for  tliem  three  neio  lituKhed  for  nie  in  10 
minuto. 

With  the  Thommtn  wcldem  the  diDeronce  between  o]ierotiaiiH  of 
(he  kind  juRt  mentioned  nnd  the  making  of  nimple  iiti-niKht  wolils 
anponra  U>  bo  e«aentiitlly  one  of  detail  in  tho  orrnngomenl  of  the 
RlnmiM  which  hold  tho  piucn*  o[JcratiKl  on.  the  mnnhino  itself  nritl 
itii  mnthctd  of  working'  not  itifTitrinii  much  in  dilTprcnt  cnAe*. 

Tho  butt  welding  td  liitfe",  which  hiw  been  (-jirried  out  oom- 
nuirciitlly  with  nuccom.  in  an  illu«tiation  of  thiM.  I  found  that 
2^\a.  iron  lubea,  iin.  thick,  were  welded  In  Q\  eocouds,  tho  not 
hor*e-|x>WRr  rM|iiired  at  tliiii  spaed  being  23'4  (nay  33  iiidicaled 
horte-powcr)  per  Mjunre  ineh  of  Mction.  I  al«o  bad  eome  llin. 
bniM  lubo,  tin.  thick,  wolde<l  to  iron  tube  of  same  elae,  which  I 
Coand  to  ratjiiire  21*'^  net  horae-power  [ny,  XU  indicabed  horae- 
poiror)  par  (quaro  inch  of  Moction.  the  cumiDt  bedng  on  24  eoconds 
lor  oacli  weld.  In  eocno  of  these  cuoe,  aa  In  other*  which 
1  have  already  mention^,  a  Itttlo  light  hammering  wae  doue 
on  the  weld.  Motthince  have  been  delivered  and  at  work,  I  Wtt» 
informed,  (or  Kome  timn  commerciiilly,  for  tho  welding  up  of  re- 
frigerator cailM  in  iron  |iii>e,  nnd  9iI§o  (or  the  welding  of  briuM 
"■mfe-endo"  to  boiler  tubes.  It  Is  noteworthy  titat  Lhe  burr 
fnrinc^l  nt  the  tube  weld  alt  comos  to  tbu  outsido,  and  dom  not  at 
all  choke  tio  tube.  In  tho  cose  of  boiler  tubue  eeiiecially.  the 
whole  of  tho  outer  burr  has  to  bo  reinovud  by  grinding  or  by 
hammering  on  a  mandril,  no  oa  to  make  the  exter^r  of  tlie  tube 
all  ai^nurately  of  the  samo  diameter.  1  vtOM  lafurmcd  that  a 
machine  wa«now  designed  to  weld  tubea  up  to  6in.  diauiuLcr. 

The  welding  cf  angle  aad  Melroiui  [ee|iei-ially  iuU>  clbowH  or 
InfiMe)  bee  not  yet  been  undert^ien.  I  see  no  c«ason  to  dnuhr., 
Iiowever,  that  It  cou  be  eucoewfully  carried  out,  for  it  in  by  no 
meane  M  ddEoidt  no  operstiun  &■  aome  of  thono  I  have  already 
defteribed.  About  6(1  tot*!  indicated  horoe-powor  would  be 
required  for  the  weldiwg  of  angle  iroiiB  Sin.  bj-  Sin.  by  iin.  in  (mm 
two  to  three  raluutea  Theru  uoutd  lie  no  dillit-ully  in  *a  armni; 
ing  the  machine  and  the  ctomiui  that  »  nuratinr  ai  wsVIh  roiilil  he 
node  in  dlfTerent  imrtn  ti(  nnu  and  t.lie  luimc  piix'c  o(  angle  iron 
framework,  for  inatance.  eo  long  aa  the  frame  wo«  not  too  iiouvy 
to  bo  oonveniontlj'  handled. 

The  mo«t  ditGcult  operation!  which  I  mlw  carrioil  on  in  tho 
welders  were  the  welding  of  steel  wire  rope  cables  and  the  welding 
of  copper  bar*  Iin.  dianioter.  Mewsra.  Cooper,  Hewitt,  and  Co. 
(Tr«ntun  Trait  Workul  lin\-o  taken  uplbomonufncturoln  thoSletce 
of  fNttont  "  lockoil  n-iro "  cable,  bhe  making  of  spliced  ioint«  in 
which  il  a  matter  of  tltogrootoet  diillculty.  Tho  cable  u  lo  he 
u»od  for  tramway*,  eto-,  where  it  will  p«»  over  pulleyn  of  lurmj 
diameter.  By  cutting  the  ends  Miiar«  and  iilacing  on  iheni  small 
iron  ringH  to  ntilfon  Uiem,  thorongnly  good  nutt  welds  have  been 
mncle  in  thin  cable,  the  rings  beioK  simply  cut  off  after  the  weld  b 
oompletei  I  hod  somo  wcuds  maiw  in  this  w»v  at  Lytia  on.  one  of 
tlw  ordinary  welders  in  the  shop,  but  a  special  cable  welding  plant 
Ixoa  been  eonstruclod  for  Trvnton,  au<l  c»  now  bvini;  ereuted  there. 
The  wold  mokee  tlie  cable  pnicllcAlly  iuto  a  koUiI  bar  for  n  leuj;lh 
of  ffom  lln.  to  \\in.  1  have  at  present  In  hand  mechanloal  testa  of 
then  and  other  welds,  of  which  I  hope  to  uend  you  the  rotulla 
ohortJy.  I  saw,  however,  at  BoHlon  some  of  theeo  cable  weldo, 
which  had  been  tested  with  remarkably  ^iiod  nmulLn  aa  to  HLrun;;th. 

A  welder  to  join  copper  buni  up  to  lin.  in  diamctur  woe  junl 
iMing  fiabbed  for  the  tamarack  and  Ociccola  Copper  Company, 
Dolu^  Bay,  Miohigoa,  when  I  arrived  in  Amorico,  and  I  oaw  a 
|ai^  nurabar  of  bMt«  mode  on  this  mnchinoL    Thf  difileulty  m 


welding  copjier  of  nuch  dlmenBlons  ari»s  not  only  from  the  onor- 
IDOUE  current  rondorvd  neoeeuary  by  iUi  hi|;h  c-unductivily,  but 
also  by  the  suddennoM  with  which  it  tends  to  melt  just  above  the 
heat  at  which  it  welda.  In  this  copper  welder,  therefore,  (he 
trannforming  ooila  were  armngod  to  give  nti  E.M.F.  of  only  a 
fraction  of  n  volt,  m  thnt  the  current  uoulil  be  many  thouaaud 
amperes,  while  ihr;  cndbng  prcoaure  wo."  upplird  cuniinuounly  and 
uniformly  during  tho  whole  procow  by  hydraulic  pronnure,  from 
the  water  comiMoy'e  mmne,  in  two  small  cylindcm.  The  average 
time  during  wbioh  the  curri^iit  wan  on  for  a  weld  wna  'IBA  aeeonos 
(OS  compared  with  40  tiecondn  for  iron  of  the  same  diameter),  the 
actual  BVetage  net  horse-power  b^g  40*1,  or  57'4  net  horse- 
(kiwer  per  square  inob  of  copper  at  this  speed,  whioh  corresponds 
to  about  .HO  groM  indicated  hone-power  per  sqa&ro  Inch  of  copper. 

Tfao  Thomson  welders  have  been  naed  for  brazing  as  well  as 
welding.  I  found  at  the  immense  bicycle  work*  of  the  Wocd 
Sewing  Machine  Comiiany  in  Hartford,  Cotm.,  n  brosing  weldw 
whichliad  been  at  woric  about  nine  months,  and  which  hod  made, 
by  register,  2fP.R()f>  nciianiie  njicraLionj".  \^■hel»  I  saw  the  machine 
it  wa>  brining  ihn  tun  Ijiiibi'  (tubwl  of  bicyck>dilvirit[  wbL-ol  forks 
into  the  cojit-stevl  iinck^l  whirh  joints!  them.  Tlie  dampM  wero 
arran^od  so  that  tho  joint  to  hn  hroiod  Htood  vertically  in  the 
machine,  and  tho  brn»ng  won  api>liod  in  the  form  of  fine  wire  pre- 
viously twii<ted  round  the  limb  juat  above  tho  socket.  In  this  way 
it  ran  readily  duwnwnnlii,  and,  im  1  found  on  cutting  tt  joint  open, 
an  oxcellent  hrna>  woj^  inuilo.  I  found  that  it  took  lO'fi  minutes 
Co  make  leven  nnin>  of  joints  (previously  aired)  wbileasmilh  need 
to  tho  work  took  3^  minutes  to  one  pair  in  the  ordinary  rss  furnace. 
The  electrically  broied  fork  was  also  much  cleaner  than  tho  other, 
tho  borax  and  the  heoUng  hod  not  spread  nearly  m  much,  and  the 
work  of  finixhing  olT  would  therefore  he  mnch  Imk.  The  matur- 
ing director  of  the  works  told  mo  that  he  was  now  modifvingtha 
deeign  of  hisbloyoles  throughout,  with  the»|>ecial  object  oi  braxiDg 
or  welding  electrloally  as  many  Joints  us  i>o«lbl«,  llesaid  foFttiei' 
tliabone  nton  working  10  hours  a  day  woe  ablo  now  te  ^pngn 
ISl)  double  brazliiKB  j^ier  day  in  addition  to  iho  necceaorjr  JUini- 
nary  c loaning  and  wiring  of  the  work.  It  waa  on  thia  oriuing 
tnachhif  that  I  hod  the  nard  steel  cutter  discs  welded,  as  I  ha^ 
mentioned  nhove. 

The  welding  uf  cliain  links  in  steel  aa  well  na  In  iron  ia  a  matter 
ti|ian  which  the  Thomnun  Woiilin);  Cumimiy  arc  at  jiresent 
onifHgcd,  but  which  has  npt  yet  been  carrieil  out  commerciollv,  J 
had  Komc  linkn  mode  from  ttn.  wrought- iron  bar  in  an  ordlnarjr 
welder,  tho  hoi  being  previouily  bent  into  n  U  'hape,  and  am  now 
■ubjccting  them  to  various  teat*.  I  can  only  oxpreiut  (ho  opinion, 
bnwnd  ujmn  what  1  hare  seen  of  the  exfierimcnlnl  work  nafar  as  it 
hoa  goni!,  that  there  ia  much  probabdily  of  n  wttiBfactory  «reef 
chain  being  lurnwl  out  by  thi«  prnooJU',  a  ro«iill,  I  ncwl  not  say,  of 
very  greatest  ImnoitAnco.  as  hitherto  it  hoe  hooa  practically  lunpos- 
dlbfo  to  use  any  tiling  but  iron  for  chaln-miiklng. 

The  only  chuin-inakiii)*  machine  which  hai>  liven  octuully  oom- 
plat«d  in  one  (or  tnuking  fine  cludn  from  wiri>about  Ain,  diameter, 
TblR  mnohine  hns  with  it  another  for  catting  off  ana  beitding  the 
wiro,  I  hod  somo  chnin  mode  by  it,  and  It  was  made  at  the  rata 
of  two  links  per  uiinute,  iiidwlimj  the  cuctlnv  and  bending  of  the 
wlro,  and  the  coolinK  olTot  each  fink  separately  In  water. 

Two  neldera  have  been  oonttttucted,  >ikd  arc  now  erected  in 
Indianapolia  for  the  purpose  of  uusettioi;  collarv  on  buggy  asloe. 
the  collar,  bored  oligntly  oonloal,  being  slipped  on  to  the  axle,  and 
then  secured  by  the  npaetlInK  of  the  metal  u-ltbla  and  on  each  side 
of  it.  I  saw  at  the  works  at  Lynn  a  number  ol  upaels  mode  on 
■mall  iron  bars  both  with  and  without  the  um  of  formcni.  This 
matter  in  ntiti  more  or  Iccut  in  the  ox|>eriniBnlal  ntage,  but  I  enter- 
tain no  doubt  that  it  can  be  carried  out-  luccLtuifully.  I  wos 
informed  that  n  machine  was  now  being  dooignod  (or  Messrs, 
Carnegie,  I'hippa,  and  (.'o.,  of  PittJiburgh,  for  tho  upietting  of  the 
enda  of  bridge  eye  bars  oh  Inrgn  an  <}in.  by  lin. 

I  woa  dhown  ii  number  of  rnaultji  of  extmrimenta  on  the  uliongth 
of  oloctrteally  weld^xl  material.  T  ahnll  bo  able  «hnrtly,  howcicr, 
to  give  you  tho  reeulCe  of  testa  which  ore  now  in  progroM  on  tlifl 
actual  welds  which  were  mode  in  my  own  presence  in  Ameiieai 
and  on  thia  part  of  tho  malUir  I  therefore  defer  farlhor  remark, 
Ajurt,  however,  from  thu  etnength  of  tho  jointa  mode  the  prooeM 
hau  v«ry  great  advancogcH  in  Ibc  "  rleannpnH  "  of  thd  heat.  In  the 
mpidity  with  which  it  is  obtained,  in  tho  oitrnordinary  ease  with 
which  it  can  he  maintained  uniform,  increased,  diminished,  or 
[QKulatvd  in  any  way,  and  also  In  tlte  localisation  of  tho  heat  in 
those  parts  of  tlio  metal  where  it  Is  waoted.  All  theee  are  poials 
of  which  the  immense  importanoe  Is  thoroughly  nnderstooil  hy 
prootical  men. 

Decides  Lheso  advantages,  It  is  not  too  much  to  aay  thnt  It  does 
easily  M'ork,  suuli  an  the  welding  of  eopiwr  and  brawi.  which  ollier- 
wiNo  could  not  bu  dono  at  idl.  or  wiiich.  like  the  weldiriu  of 
hard  steel.  Is  exceodinuly  didicult.  At  the  etuata  time  fan  I  nave 
already  jieinted  oat}  wolds  whidi  preeeut  special  diHiuulties,  on 
account  of  section  or  olheiwisc,  are  in  many  coses  carried  out  just 
as  readily  aa  tboea  of  the  airoptoxt  form. 

I  have  mentioiioil  only  incttl  en  tolly  twoapocial  points  connected 
with  the  pracoaa  which  are  uf  iiniiortanoe.  the  formation  (if  a  burr 
or  unlai^.-emcnt  at  the  wold,  and  the  adrlMbHitr  of  hanimenng  or 
doing  BOme  work  on  the  motul  after  il  is  welded.  Tho  burr  ia 
formed  in  all  cosea  )  and  in  a  great  many,  allhout;h  not  all,  it  most 
be  got  Hd  of.  At  present  there  ore  special  machiDtw  for  removing 
thu  burr  from  wiro  i  in  other  coaea  it  liaa  (generally  to  bu  ground 
off.  Tho  only  hammering  which  1  miw  done  wna  dune  wiUi  very 
li({ht  hammera,  even  in  thu  large  sections.  In  [ciiorting  on  tlw 
Btrcni;lh  of  tho  woldx  which  1  have  brought  buck  with  mo,  I  shall 
bo  able  to  say  to  what  extent,  if  any,  thu  Booms  to  have  improved 
tho  (fuality  of  tho  wold. 

I  mode  onquitioe  m  to  tlio  wage*  paid  to  tbs  mtn  wfao  worked 
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ttl  mUm  U  the  dUTennt  fa«toriM  vrhich  I  visitod,  4ad  fourd 
thftfe  In  m  «uo  had  hlRklv-iltlUed  Uboar  boon  toaml  naoeamv. 
Ab  Mann.  Ro«bUni;'«  worlca  only  l.'JOdoU.  fxir  dav  wu  paid.  At 
otharwork*  cha  nt«  i-u-led  from  l.dOdalu-  to  l.6l)ao]a.  per  day. 

[  hftTD  rDftnUoaed,  in  conneotion  with  tuhc.  wddinjc.  th&l  I  saw 
Iha  proccM  umlied  to  tiie  woldins  oE  briuw  to  iron  tuhat.  Otbor 
dInuniUr  mcwa  have  bceo  woldcd  (iroo,  nickel,  bru>,  ooppor,  foe 
taabMM],  but  tlia  only  otber  coaa  which  I  MkW  lined  for  induatriut 
parpoaMwu  Uwwolding  of  iron  nhanko  to  kUwI  toaln.  1  have 
DMld*  nw  ■  oamboff  of  valda  mnd«  betwoon  wrought-iron  nn<)  hxrti 
■(«el  bar.  Tlla  prooeaa  ma  oamed  out  wlUioab  any  difficaUy  bj- 
prcqiert;  proportioning  tlio  reapectlTO  d!ai*noM  whlcb  the  two 
mebala  pra}ast«(I  from  ih*  dampei  I  was  told  that  tb«  proowfi  bod 
boenappII«ii  to  ths  valdinsol  lead,  and  also  of  cast  iron  itiicc«M 
(nil;,  Dut  bbaae  operabiansl  did  not  aoo. 

In  raBUBlng  op  tbo  vholo  matte.-,  1  tiai'e  to  aay  that  the  Thoni' 
taa  aloetrio  mldinK  praeoi*  baa  alreadj',  in  AmertRa,  betn  carried 
fairly  b^nd  tba  azporimantal  aLat.«.  and  haa  Aoliiwod  anfficient 
HocoeaB  ia  rwolar  commeralal  work  of  aomjwhat  rarivd  klnda  to 
wwmot  tbe  bsltef  that  ita  induitrial  futoro  is  one  of  the  eraatcst 
ucaoUol  fanporlMuN.  I  oaa  bwdljr  enppoao  that  any  dit&cudlioa 
U«  btfe**  itilo  it*  fiilare  adaptalioni  ancT applJcationR,  no  groe.t  aa 
Uioaa  wbioli  hum  already  bMB  ovoroome,  not  only  in  the  Ubnm- 
tory,  but  now  alao  In  the  aererer  teatd  of  lomo  montliB  of  regular 
pracUoal  work. 


go-ix. 


NEW  COMPANIES  REGISTERED. 


Collwia  PrlntlDc  Tel«Krai»Ii  Osnpanr.  LUnltod.— K«^ialered  by 
Hollitand  tkiui,  12,  Uack-lane.  E.G..  with  aoapilalof  £100.000  in 
£1  aliana.  Object :  to  aoqidra  oaT:ain  patanta  and  rijihla  in  relalion 
to  priatinic  IniMrapb  nuchlnov,  in  acoofdanco  with  an  af(ieeiiicut, 
toade  Jnw  6tb,  Mtwcea  AkxaadM  M.  Aitken,  Juo..  «i  tbo  one  p»rl, 
and  John  Uennia^,  on  btliaU  of  th«  Comiptny,  nf  thd  (ith«r  purt 
1^4  Rrtl  anbaoribcra  are : 

%      J.  Hooro.  6,  Mew  BrlilOT-atroat,  E.G. 1 

V.  n.  AiLcnduu.  U.  Niinlicad'taD»,  S.B.   I 

T.  i.  DnllinK.  49,  rccthutM-ruad,  Bachney    1 

J.  QenniagajJlS,  [frakalicl'l-road,  Nuuhaad    1 

J.  LattMB,  27,  I>all)uiK-r«Ml.  Brutton   »,  1 

A.  Sandaraon,  48,  Nertliwood-r«ad,  Hig)if;*te I 

W.  P.  T.  Vorbw,  kMrpeen  Lod|;e,  Wajulead »....  1 

Tbore  atiBll  uut  be  lex  than  tlireo  not  mnn  than  mna  DirecCon. 
The  lltiit  am  tli«  El^t  Hon.  Barl  of  Whaiadlffo  (cbairinan),  VtKOnnt 
l^wiacten,  U.P.,  the  Hon.  A.  Braixl,  W,  H,  HurlUtt.  and 
Kflilnuk  Pryor.  (juallfiMtiin,  £200.  Baninno ration  :  Chairman, 
£600  ;  etbar  IMrectora,  £200  aaeh. 


CITY    NOTES. 


Braaltlan  SubmarlBa  TeloBrapU  Cooipaay.— Tbe  twuipta  tor 
ttie  W9tik  aiidMi  June  13  ainountcd  to  £4,£TI- 

WMt  luUa  aad  raaaaaa  T«lesrapli  CeapMir,— The  receipt' 
for  the  hdlfyetir  oodod  June  15  ahow  an  incroaaoof  £121  aa  eom- 
|iared  with  the  oorTO<|>onding  period. 

Waat  AlMoaa  Talaip-apb  Compaay,  Uaattad.— A  (urthar  dlsi- 
dcnd  of  lie.  Od.  per  alinit',  i:i.iWuitr  -'i  L"i.kl  i>f  .'>  |>vr  oeat.  for  theyeai 
IHSI),  if  ]>m{>o*«d  by  t'i«  lliccttoci  of  tbo  nbovo  Company. 

Woatarn  aad  BraxUian  Talasrapb  Company,  Umltad.— The 
raoaipla  (or  tJie  weak  eaded  Juno  13.  after  deducting  the  dfth  of 
Uw  nufla  reooliita  pajmbleto  tlie  LiMraoii  FlaUno-BmiQian  Tole- 
gt^  Oonpaay,  UaAtad,  were  £3,M3. 


PROVISIONAL  PATENTS,  1890. 


S87& 

ma. 


8033. 
KM. 

ana. 
Mao. 

MBl. 


JinrsS. 
tepravameat  ta  eleetneal  tamp  lieMen.     Frank  Snter, 
CT6,  Sirnnil.  I^jtidon. 

A  new  or  Improved  method  of  inanlailnK  eleetitOAl  eoc* 
dnotore    Kod   candalta  tor    tbo   aame       .Vluiiuidot    Muir 
lioAil    iii>d    Cliarlo*   [Ixiuky    AldiM    Wii^ht,   0,    Warwick- 
ooart,  Uigh  Uolborn,  London. 

JtrsE  10. 
ImpreraBanta    ta   tba   anetbed    or  and    appanUaa    r«r 
<lapBlilHg  aaatala  by  alaotra  dapeattlaa.     George  Henry 
Fell,  TO,  W'elUngtoa-atreet.  Glaaf^ow.    (Complete  ipeclflca- 
tion.) 

iBprevanoou  la  oleetre  motera.  Banklo  Keonody,  10^ 
India nCiivl.  Kiiiu&i Nuck. 

laprevaaaBta  ta  and  ralatLac  to  MaaCHoaUy  operated 
Bnalaal  baawoaaenta.  and  vera  eapxtelly  af  tba  plaae 
VPa-  Joaeph  ilnct  Caao  and  Clark  Wright  Evaiu,  77. 
Chaneary-laBa.  London.     (Coin|il«te  apeolflaaUoa.) 

JVSK  II. 

PrlBary  battary  for  spaa  drenli  wart.  Cbarlea  Hoary 
IVeodmAs,  'J!7S,  Strand,  Lmiiluu. 

DnprereBonta  la  alaatrto  natara.  Seboatlan  Zianl  do 
Fanaul4  and  ArLbar  Wright,  'U,  Soutkamptoo-bHUdinga, 


900(1. 

9Htl. 
UIL'4, 

OI.1i). 

0138. 
0163. 

9164. 
0165. 
9166. 

9m. 

V2V2. 
»K7. 

iriJT. 


■bars  »• 

,|iJtra 


iMpi^weflaapaa    is 

atopplBit    Baebloerr  wban  a 

material  epcmicd  upon  breaks  or 

wbon  a  gtnn  Icnstb  hna  paoaad  ar 

fnU.  by  meana  or  oloctrlelly  ogpllaablo  to  i 

preparlBK  and  tplanlag  Btg—  MlirlOla.j 

naeblnary.     Samual  Herbert  Broolia,   41^ 

building'*.  London.     (I'aal  CUrt^.  Frasoii) 

Improvcmenta  In  and  npp»ratna  far 

reeordlnf  ordera,  apoelally  nppUeBl>la  far  •■•  ■■  *  i 

talau-apb.     Lucien  VialoC  OuUiraud,  W,    LiaBolaVtab- 

flolil!*,  London. 

Jl'Sb  12. 

An  Improved  form  of  puab  awluta.     B.  Vttttj  and  Soh^ 

31,  Kingnlreot,  Covcnt  Uartlen,  Loudon. 

Ab  eleetrle  eonacer.    Jean  Jaqnea  Aogoatb  Aal 

SouUiamptun-bnildtnit*.      Londao.       {CoB^tMi 

tion.) 

iBproTooienU  U  lelopboarto  oipaff*    Joba  IdwwJ 

Kiotrabury.    24,    Southampton -baUdiNfa,    LawlMt.     (Tba 

Weatvrn  Electrio  Compuny,  Uoiled  SbOaa.) 

Inprovemeaia  la  tbo  maasa  of  and   apparataa  lar  tbe 

rasnlatlao  of  eleetrlo  uarrenU  er  tbelr  ediaola.     C^a/W 

Rioharda    Heap  and  Sidney    Sharp,    10,    CbaaoMy  laao. 

London. 

Jl-\b  13. 

ApparBtos  for  worfctag  oleotrle  Ufbt  are  I 
eleetrle   oppUaneee   by   aeaaa  ef    twlal 

KulMjrt     il'iili'.iti    lli;;'.itni|    nr>(i  John    Huraa,  31, 

PTtT'Ponl.i  NcwtvBtk.  <iii-Tyn<i, 

Aa  ImproTod  antematto  eloetrleal  ewltob  er  irwt-^mt  fta 

nee  In  eenaeetlon  wltb  dyaamea  aad  aao'iimalaiara  laM 

ebarsed   tbereby.      Krancia    Unrray    Newton    aad   T^ 

tlnirtinf,  Hi.  Unixiln'ainnfielda.   London 

ItaproTOBBonta   In  eleetrle   awlteh  beaaa 

Krandv    .Murntv   Xowton  nml  Tuiii   Hnwklna,  40. 

inn-fii.'M".  l.fin<ion, 

laiprevemaata  la  alaeCiioai  awitaba*.      Praaeia  Manay 

Newton  and   Tom  Uawkins,  M,   Linoela*a-ina.|liMi^  t^im- 

don. 

Inprevementa   la    eleetrle    awttebaa,       Franoto    Xamf 

Ni'wt.iti.  Ill,  Lini-oJitfintifitMi,  Louduo. 

Unprovemaata    la    alaetilaat   naoa.      VtiOif 

AloKuudor,  -^t,  Souihemplou'bDlldlnga,  ' 

Jim:  M. 

A  netbod  of  aad  apparaima  for  otUlatag 

motera  for  olavatlac,  >—'1-t.  aad  eabor 

tlona.    .Irihii  Grka  Statter  and  Sydney  Lhataa 

Norfolk  l|rj!.i"e.  Norfolk-ftrMt,  Loodon. 

Imprevemonta  In  etreet  and  atbar  1«t"  ' 

plleabla  to  Ineandeooeni  eleetrle  lasys.     HaiBenr 

H.  giiiilii.y'f'ou:!.  l.oEi'i<)ii.    il'nm|ilet«eimcUeaUBK.) 

An  improead  adjnatable  anteaiaa* 

Unc   apparaina  or   reKnlatar.     nonaa    Ka 

I'iS,  Colinore-row,  Birmingham. 

Aa  alaotro  masaetla  aoparator.     Joeaf  Roooa^nkJ.  <A 

airand.  Loudoa. 

Prneaaa  for  effeotlai  ataatrelytU  ■ 

Sak>  Wohle.  :^.  ^oniliunptan-bulUlaga, 


SPECmCATIONS  PUBUSHEtX 

1)321*  neetrla  aooamolatera.    Oomoa,     (ABMidi 

Hon,)     tld,  _ 

II $17.  Diatrlbntlag  eleetrleal  aaorsr.     Slatw   Broa.  aad  Ca*, 

Limited.     (I>i0(uoi>e  and  ILdak*.)    Sd. 
ISSO?.  Slaotrlo  owUeta.    CaouingVoo.    Od. 

ISKk 
4670.  neetrioal  beattaK  devloso.    Imiajr  (UUbart). 
'••2i9.  Xlectrte  are  lampa.     Andaraea.    8d* 
liim  Kleotrleal  dlatrtbnUea.     Klntaar.    fid. 
11121.  Telopboalo  apparaCva,     I.ake  iGmy  aad  laltwk    td. 


COHPANIES   STOCK  AND  SHARii  LIST. 


Aai[1o-jknwTicaB  Braak 

—  PttL    

India  Bubbn,  QuIU  Pereba  fe  Talegrafli  Oaw 

Hoaae-to-Ueuia      

HauopoUtaa  Klaetrte  thiifly 
Londeu  Daerrie  Sapyly    .... 

9wao  United    

CnnDpioa  k  Co.,  rrat  

Natimal  Talapboae 

Kleottio  OtaatiwtbM 
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NOTES. 


^         Bermuda  Cable. — The  new  cable  between  Halifnx  and 
Bermuda  was  laid  tUis  week. 

Cons«rvatlon  of  Enorgry.— Electricity  is  now  utiliae^ 
miaing  cool.  And  then  the  coeil  is  utilised  iq  producing 
ctricity. 

Coming  Events.— The  Taunton  Gu  Company  hiLve 
an  obliged  to  iiitrwiise  iheir  prices  by  3d.  a  1,000.  Thia 
II  make  it  all  the  bettor  for  the  olcotric  lif^ht. 

^g»etrio  Boats,— We  notice  that    Woodhouse  and 
>n    United  arc  adTortiain^   tbo   supply   o(  olectric 
launches,  under  the  Bupervision  «f    Mr.  \V.  J.  Sargsantr 

Eirlu  manager. 
TroyoB, — A  new  central  alborniito  curront  station  was 
ened  last  week  at  Troyea,  France.     Tb.o  station  has  beoo 
fitted    by    the    Compa^iie  Nationalo  d'EloctriciU^.      Mr. 
Ferraiiti  intended  the  opeuiiig  ceremony  personally. 

Qatti's. — Wo  undeiBtand  that  thoStrand  central  station 
aodertakefl  by  Gatti's  ie  proving  so  profitable  that  a  very 
respectable  dividend  is  declared.  Itiaintended,  we  believe, 
to  shortly  form  the  enterprise  into  a  limited  company, 

Doptford. — We  Snd  that  the  date  that  the  Deptford 

kins  were  first  tested  waa  given  in  our  article  as  April  19, 
of,  as  it  ahould  be,  May  19.    The  whole  length  from 

Bptford   to    London  will  shortly    be  tented  under  full 

aasure. 

Elootrioal  Trip. — The  otectricat  ti-ip  of  the  meml}era 

of  the  Electrical  Trades  Section.  London  Chamber  of  Com- 

,  ii  to  take  place,  Sabnnlay,  July  5tb,  an  the  electric 

hmullWof  the  General  Etectrjc  Tractioii  Company,  starting 

from  Surbiton. 

Qaa  Dastroya  Eleotrio  Wires. — Leaking  gaa  from 
a  main  in  Oroadway  the  other  week  caught  Eire  from  a 
workman's  lantern,  exploded,  and  blew  up  the  manholes. 
The  gas  main  had  to  be  plugged  and  the  gas  shut  ofT.  The 
electric  wir<»  in  the  subway  adjacent  were  destroyed. 

aas  and  Slootrloity.— At  Baj'meu,  in  Germany,  the 
electric  lighting  has  produced  favourable  returns,  while  at 
the  same  time  ths  gaa  consumption  has  so  greatly  increased 
that  a  new  gasholder,  of  a  cajiacity  of  530,000  cubic  feet,  is 
Oi'gently  required,  and  ia  beiii)^  got  ready  for  the  autumu. 

Fire  Caused  by  Electricity.— The  man§ion  of  Mr. 
E.  D.  8as9O0Q,  at  1,  Belgravo-aquaie,  W,,  was  the  scene  of 
«  eerious  fire  ibis  week.  The  electric  light  wires  caused 
the  ignition  of  tbo  front  room  on  the  second  Hoor,  and 
before  the  lire  could  be  got  under  control  considerable 
damage  was  done. 

Oaring  Toothaoho  by  Eleotritdfey. — A  weak  gal' 

lie  current,  says  the  ^acnlilK  Amci'win,  which  will  eome- 

es  cure  a  toothache,  may  be  generated  by  placing  a 

silver  coin  on  one  side  of  the  gum  and  a  piece  of  zinc  on 

the  other.     Rinaing  the  mouth  with  acidulated  water  will 

increase  the  effect. 

Windsor, — The  draft  proviHional  order  of  the  Windsor 
id  Eton  Electric  Light  Company,  Limited,  haa  been 
modified  so  as  to  meet  with  the  approval  oi  the  Windsor 
Town  Council.     Under  it  the  Town  Council  are  to  have 

(»wer  to  purchase  the  company's  property  within  21,  38, 
'  39  yeai's,  insluad  of  42  years. 
Westlnelionse  Tramways. — Lansing,  the  capital  of 
e  iltate  of  Michigan,  is  U)  have  a  model  electric  street 
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railway,  which  will  be  constructed  by  the  Westingbouse 
Electric  Kailway  Company.  The  WeetinghouM  people 
guaruDteo  that  the  road  will  be  a  model  to  which  proepec- 
live  builders  can  refer  with  confidence. 

Bleotrloity  on  the  District, — The  beads  of  the  agree 
mont  have  now  been  approved  by  the  chainnan  of  the 
Metropolitan  District  Railway,  for  the  intended  introduc 
tion  of  electric  traction  upon  their  Uouaslow  branch, 
between  Acton  and  Houiislow,  and  the  company's  solicitor 
is  now  preparing  a  formal  agroemont  for  the  approved  terms. 

BUI  ThrovB  Ont. — A  select  committee  of  the  House 
of  Lords,  presided  over  by  fjord  Betper,  last  week  threw 
oilt  the  Bill,  which  had  already  paeaed  the  House  of  Com- 
mons, authorising  tbo  Whitcbaveu  Gas  Company  to  con- 
siderably extend  its  limits  of  supply,  to  erect  works  and 
supply  electricity,  and  to  raise  j£2a,000  additional  share 
and  loan  capital. 

American  Plants  in  AostraUA.— In  New  South 
Wales  there  are  now  more  than  5,000  incandescent  and  500 
arc  lights  in  use,  and  it  is  aaid  that  it  is  a  noticeable  fact 
that  American  plania  and  systems  are  predominant. 
English  engineers  should  see  to  thia.  It  is  their  colony 
and  a  valuable  and  evcr-iucroasiog  Beld  for  the  supply  of 
cloctrical  apparatus. 

Niagara  Falls  by    Electric    Light. — One  of  the 

features  of  Niagara  during  the  prceent  season  ie  to  be  the 
lighting  of  the  falls  by  olectric  light.     The  Brush  Electric     ■ 
Light  and  Power  Co.,  of  Niagara  Falls,  is  putting  in  a  large      " 
number   of  lights  in  Prospect  Park  and  at  varioua  points 
near  the  falls.     Largo  relliectore  will  he  need  to  coDoenlrate 
the  light  on  the  falls. 

Edison's    Electro*lKagnetio     Ore    Separator.— 

Reports  from  Middletowti,  New  Jersey,  state  that  the  Kdisoo 
Contracting  Company  has  cijuipped  fine  works  for  working 
the  new  magnetic  ore  separating  procoss  at  the  Ogden  iron 
mines,  has  built  houses  for  its  workmen,  and  hiid  a  epur 
road  from  the  Siuquehanna  and  Western  Raiboad  to  tlis 
minoa.     It  ia  said  that  Mr.  S.  O.  Edison  will  have  charge. 

Bleotrlo  Welding, — The  Thomson  Electric  Welding 
Company,  of  America,  have  juat  made  a  contract  with  the 
Koebliitg  Manufacturing  Company,  of  Trenton,  New 
Jersey,  to  supply  seven  additional  welding  machines.  They  ■ 
have  also  made  contracta  with  the  U.S.  Government  to 
install  the  welding  plants  at  the  New  Vork  and  Norfolk 
Navy  Yards,  and  with  the  Pennsylvania  Railroad  (or  a 
large  plant  at  the  company's  works  in  West  Philadelphia. 

Bye  Magnet, — In  machine  shops  it  is  a  fra<iuen( 
occurrence  that  particles  of  metal  penetrate  in  the  ildn 
and  eyes.  Messrs.  Frister  and  Roadman  have,  according  to 
Ufmc  huliutrieiU,  constructed  a  magnet  for  the  special 
purpose  of  extracting  such  particles.  lb  is  horseshoe- 
shafied,  polished,  and  nickel-plated  ;  the  two  branches  are 
rounded  off  and  oud  in  a  point  only  a  few  millimetrea 
thick.  Ita  attraction  for  iron  extends  for  several  miUi- 
motres, 

French  Sleetrlo  Finance. — The  Rothschilds  are 
keenly  realising  the  amount  of  money  thei'O  js  in  electrical 
enterprises,  and  any  underbiking  in  France  has  now  usually 
to  count  upon  their  word  in  the  matter.  The  company 
controlled  by  them  are  now  actively  engaged  near  the  Paris 
Croat  Northern  terminus  in  laying  mains.  The  system  is 
also  being  considerably  extended  along  the  Boulevard 
Sohaatopol,  and  public  lamps  have  been  lighted  for  soms 
considerable  time. 
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SwausoA  Harbour, — Tho  inetallatioa  is  novcompleta 
(or  lighting  the  whole  of  tho  Swanaoa  Harbour  bj  oloc- 
tricity.  The  experiment&l  iiiiitallfttion  simply  compriiied 
the  Prince  of  Wales  Dock  and  the  pier.  The  work  has  been 
ouriad  out  by  Mr.  Polybauk,  assistant  engineer  to  the 
tnuL  A  krgfl  engine-hoiue  hM  1>een  erected,  and  the 
dyounoa  arodriven  by  a  2,^l>h  {k  to  300  h.p.  en^ne.  In 
the  doclu  there  are  fixed  25  300-c.p.  "  Sunbeam  "  liiinp«, 
uid  in  the  offices  and  workshops  10  or  12  50l>-c.p.  lamps, 

Theruft-Eleotiioltr.— Eloctricity  from  beat  direct  is 
said  to  be  the  Bubjert  of  a  patent  by  Mr.  H.  B.Coz,of  Maine. 
Says  the  Knrtford  Co^trant,  a  company  has  been  farmed  in 
that  city  with  a  capita!  of  I,000,000<ioU.,  and  iinmeious 
and  influential  financial  firms  of  the  district  have  been 
SMDtioned  among  it«  incorporators.  The  machine  is  not 
described,  bnt  a  furnace,  from  tJie  glowing  coal  of  which 
the  dectricity  ia  led  without  the  intervention  of  any  iritri- 
«4t«  machinery,  ia  said  to  be  the  main  feature.  Public 
exhibitiooa  are  promiaod  in  a  few  iveeks. 

Jarman  Klaotric  Cars. — It  is  suted  thtit  the  London 
Tramways  Company  will  ahortiy  commence  running 
electric  accumulator  can,  which  wili  be  worked  for  the 
company  by  the  Electric  Tramcar  Syndicate,  at  a  ooet  not 
exceeding  4Jd.  per  ear  mile.  The  first  car  wUI  begin 
pawenger  service  in  about  a  fortnight  on  the  Clapham- 
Tooting  section.  Tho  Jarman  s^'stom  ia  to  be  omployuil, 
tho  principal  feature  of  which  is  the  employment  ol  a 
motor  baying  a  double  armature.  On  experimental  runs 
a  epocd  of  IC>  miles  an  hoiu'  has  bean  obtained. 

To  Soporsed*  tho  X>ynRme.— A.  Wostorn  man,  says 
the  Elettrical  ff^vrlfl,  clainiH  to  have  discovered  a  chemical 
process  by  which  electricity  can  be  generated  to  the  extent 
of  1,600  volts,  and  the  preeatire  continuously  kept  up  to 
that  point  Be  claims  that  electricity  can  be  producod  in 
this  way  atu  nominal  cost,  and  is  confident  that  his  jirocess 
will  supersede  ibe  dynamo.  Street  cars  and  electric  lights 
are  operated  at  a  pressure  of  about  TOO  volts,  and  by  moans 
of  this  sew  discovery  electricity  he  thinkfl  can  be  generated 
on  the  cars  and  the  overhead  wires  dispensed  with. 

Theatro  Idghtiiiff. — The  introduction  of  the  electric 
light  into  theatres,  thinks  the  Oae  H'orU,  as  a  measure  of 
precaution  against  fire  does  not  seem  to  have  keen  attended 
with  much  success.  In  1886  there  were  17  theatres  bui-ned, 
in  1887  also  17,  in  1888  there  were  22,  and  in  U89  there 
were  38,  of  which  13  were  burned  to  the  ground.  It  might 
be  as  well  to  ask  before  drawing  conclusions  if  the  Srcs 
occurred  in  theatres  lighted  by  electricity.  That  there 
wore  more  fires  from  gas  in  theatres  during  the  last  two 
years  does  not  militate  against  the  use  of  electricit.y. 

Elootrto  Railways  in  Amertoa, — Chicopee,  Maa«., 
is  to  have  oluctric  cars  at  onco.  Between  it  and  Holyoko, 
Mass.,  IS  miles  of  electric  railway  are  being  laid  out.  Five 
Other  miles  will  be  added  eastward  this  year,  and  tho  lino 
will  eventually  compriM  fully  50  miles.  At  Fort  City, 
Pennsylvania,  a  line  seven  miles  long  will  be  built.  Bock- 
ford,  Illinois,  is  adding  Sve  miles  to  its  electric  railway, 
Tho  electric  railway  bo  be  built  at  Great  Falls,  Montana, 
will  be  extoodod  to  the  Montana  smelter  and  Gia.nt 
sjirings,  and  it  ia  claimed  will  then  he  tbo  longest  line  in 
the  Siat«s. 

rolham.— The  Special  CommilUsc  of  tho  I'ulhMn  Guar- 
dian Board  reported  that  they  were  of  opinion  that  it 
would  be  advisable  in  the  first  instance  to  obtain  some  prac- 
tical advice  on  the  question  of  electric  light,  and  recom- 
mendod  the  Bo»nt   to  give  ponnission  to  call  in  a  practical 


electrical  engineer  at  a  cost  not  exceeding  10  goineae,  to 
inspect  the  promises  and  to  submit  a  report  and  rough  esti- 
mate 08  to  the  best  and  cbaajiest  way  by  which  the  pro* 
pused  adoption  of  the  electric  Ugbt  can  be  caxriod  oufai 
Ca|>tain  Berkley  moved  the  adoption  of  the  report.  Ia 
doing  eo,  he  said  he  agreed  with  tho  proposod  sehene.  This 
was  carried. 

I^edB  Electric  Ugtatins.— The  deputation  from  the 
Electric  Lighti[ig  Committoo  ol  the  Leeds  Coiiioration 
vtsitod  London  last  week.  Much  valuable  information  has 
been  ol>tained  from  the  various  works  in  the  metroi>oli8, 
and  it  is  understood  that  a  rejxirt  will  shortly  be  presented 
to  the  full  committee,  and  afterwardn  to  the  Council 
Among  other  matters  ullusion  is  made  to  the  fact  that  from 
Deptford  there  ia  now  being  nightly  sent  to  tho  Weitond 
of  Lotidon  electric  energy  for  tio  fewer  than  36,000  f^ow 
lamps,  and  that  the  lighting  is  very  successful,  tho  current 
boinf^  generated  at  6,000  volte,  aiid  afterwards  trausformod 
into  100  volte. 

Bamsley. — One  of  the  tenders  for  tbe  etoctrtc  lighting 
of  (t^iiiialey  has  been  recommended  for  adoptaon  by  Mr. 
Bromley  Holmes,  but  before  tho  committee  could  place  the 
report  before  the  Council  it  will  require  further  investi- 
gation, and  thoy  propose  to  lay  it  before  the  Council  in 
about  a  month's  time.  As  to  the  contract  with  the  ^a 
company,  tho  committee  folt  that  under  the  circumstaneo* 
there  waa  no  alternative  to  accepting  their  terms.  Tbe 
only  alteration  was  aa  to  the  six  months'  notice.  At  the 
present  time  ihe  ConncilimyX  1,790  a  year  for  gas.  Under 
tho  now  contract  they  will  have  to  pay  £3.081,  or  nearly 
X500  aj-oarmora 

Woking.— A  Vestry  meeting  was  held  at  Woking  laat 
vrc<uk,  to  take  into  consideration  the  advisability  or  other 
wise  of  lighting  a  jiart  of  Woking  with  electricity.  A 
roaolution  was  moved,  |)ropoBing  that  electricity  be  adopted 
in  the  station  district ;  and  that  a  rate  be  made  to  cover 
the  cost  of  tho  same  over  the  entire  parish.  Tradeameo 
residing  in  other  parts  of  the  district  were  not  ijuite 
Siiti^tied  with  this  arrangement ;  and  an  amendment  wafl 
moved  and  carried,  which,  while  recognising  that  an  efBi- 
cinnt  m<ithnd  of  Lighting  should  he  adopted  round  the 
atatinn,  pointed  to  Uie  dedr&bility  of  the  cost  being  do- 
fnkyed  in  that  area. 

Tho  Eleotiio  Ligbttng  of  London.— Tho  Board  of 
Trade  have,  under  the  powers  of  the  Electric  Lighting  Acts, 
granted  provisional  orders  to  the  Uouse-to-Houso  Eleotri' 
Li^ht  Supply  Compimy  for  the  lighting  of  n  [wrtion  of  the 
[luriah  of  St.  Mary,  Lambeth,  the  parish  of  Ulington,  and 
tho  district  of  the  Wandsworth  Board  of  Works,  comprising 
the  parishes  of  Wandsworth,  Clapham,  and  Putney.  A 
provisional  order  has  ahso  been  gnuited  to  tbe  St.  James 
und  Pall-mall  Electric  Light  Company  for  supplying  tbe 
pariah  of  St.  James's,  Woatminster,  and  to  the  London 
Eloutricftl  Supplj'  Corporation  for  supplying  an  area  com- 
prising tho  whole  of  the  parish  of  St.  George-the  Martyr, 
Huiithwurk,  together  with  a  {Kirtion  of  tbe  parish  of  Cam* 
berwell. 

Oovemment  and  tbo   Telephone  Companlea.— >] 

In  the  House  of  Commons  Inst  Thiiiwlny  vrock.  Sir  John 
Piileston  asked  tho  PostmafiUir -General  whether  any  deci- 
sion had  bcaa  arrived  at  as  to  the  action  to  be  taken  in.] 
reference  to  the  telephones.  Mr.  Laboucbcro  alto  asked 
whether  it  was  intended  to  exercise  the  power  reserved  to 
tbe  Government  to  parobase  tho  ludortakings  of  the 
National  and  other  telephone  oompauiss  before  tke  expi(a»  - 
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tion  of  the  first  period  of  their  license.  Mr,  Raikes :  Iti 
reply  to  tha  questions  of  the  hon.  membera,  I  have  to 
announce  that  the  Government  do  not  intend  to  give 
notice  to  piircfa»se  the  iindertildngB  of  the  telephone  com- 
pBttien  at  the  end  of  the  first  period  of  their  license — 
namely,  December  31  next. 

Blsotiieal  Onuiibns.— Aa  an  appropriate  conclusion 
to  the  Lrip  of  the  Lonl  M^yor  to  the  Slectrical  Exhibition 
Bt  Edinburgh,  ho  wan  met  at  Euaton  on  his  rotura  by  the 
electrical  omnibus  owned  by  the  Ward  Electrical  Car  Com- 
pany, Limited,  of  38,  Gracechurch-Btreet.  Tho  oninibiin, 
which  was  driven  by  Mr.  Radclifle  Ward,  the  managing 
director,  convoyed  his  lonlahip  »nd  the  town  clerk  to  the 
Mansion  Houeo  in  n  mast  natiafactory  manner,  and  very 
■quickly,  sbowiiig  iteelf  to  bo  under  moat  perfect  control. 
As  we  have  already  stated,  the  company  have  in  hand  a 
completo  liue  of  omnihusoa,  to  run  from  Charing  Cross  to 
King's  CrosH,  with  which  it  is  intended  to  demonatrato  com- 
mercially tho  economy,  humanity,  and  cleanliness  of  elec- 
tricity over  horEca,  and  the  facility  for  locomotion  in  towns 
without  the  aid  of  tramway  lines. 

CamberweU. — At  the  meeting  of  the  Camberwell 
^'ost^y  la."?!  week,  tho  Vestry  clerk  submitted  u.  report 
with  reference  to  the  proviaiomU  order  asked  for  by  the 
London  Electric  Sn[>p!y  Corporation.  It  was  found  that 
tho  «chcdul«  did  not  contain  Camberwell-green  in  the  area 
of  supply;  that  it  extended  down  Kye-Uine  only  as  far  as 
Uie  railway  sljition  ;  and  that  Camborwull  New-road  and 
Peckham-road  had  been  omitted.  Mr.  Marsden  reportcl 
that  he  had  attended  at  the  Board  of  Trade,  and  that  the 
following  extended  ar«a  waii  agieed  U|>on  :  Rye-lane  (to 
[railway  stution),  Camberwell  grove  (part  ot\  Douroark-bill 
'  (p<art  of),  and  all  roads  and  sti'eet*  tying  between  the  rail- 
way and  Church-street,  Peckh<vm-road,  Higb-streot,  and 
QueenWoad.  The  Vestry  resolvetl  to  consent  to  the 
provisional  order  un  amended  by  the  Board  of  Trade. 

Scotch  Eleotrio  Lig-htiiiff.^Tho  Electric  Lighting 
Act«  Amendment  (Scotland)  Bill  juLSsed  throtigh  Commit- 
tee in  the  House  of  Commons  last  week.  In  the  House  of 
on  Tuesday,  Lord  Balfou]-  of  Burleigh  moved  the 
rcudiog  of  the  Bill,  which  was  merely  intended  to 
amend  the  Bchcdule  of  the  188'J  Act,  and  thus  to  clear  up 
doubU  aa  to  whu  wore  the  local  authorities  who  were  to  have 
the  control  of  electric  lighting  matters  in  Scotland.  The 
Bill  was  read  a  Bocond  time.  Lord  Balfour  of  Burleigh 
said  that,  ina£much  as  many  towns  in  Scotland  were 
waiting  for  this  Bill  to  be  pansod  in  order  to  avail  them- 
selves of  electric  lighting,  ho  hoped  that  the  House 
would  allow  the  Bill  to  bo  committed  on  Thursday.  The 
fBill  wae  ordered  to  be  considered  iu  Comnnittee  of  the 
whole  House  on  Thursday. 

Cambiidere- — The  Cambridge  Town  Council  have 
appointed  Tlr.  Fleming  to  atlvise  them  on  the  bust  moile  of 
procoduro  in  carryinj;  out  the  electric  lighting  of  the  town. 
Assuming  an  initial  outlay  of  some  £15,000  is  in  contem- 
plation for  the  establishment  of  a  station  of  npproxi- 
iimtaly  3,000  16-c.p.  incaindesccnt  lam^M  ami  60 
1,200-c.p.  arcs,  l>r.  Fleming  has  tijidertaken  the 
work  of  consulting  electrical  engineer  for  a  snni  of 
X310,  this  fee  to  include  all  the  advice  needful  up  to  the 
time  of  the  acceptance  of  the  teriderii  necessary  for  the  plant 
for  the  station.  For  visits  of  inspection  diuing  the  prograsii 
of  the  work,  testing,  and  reports,  he  is  to  be  remunerated 
at  tbe  rate  of  £7.  7e.  per  diem,  (ravelling  expenses  not 
included  :  and  for  consultations  and  advice  on  the  exten- 


sion of  the  work  beyond  Iho  above  limita  at  the  rata  ol  2^ 
pur  cent,  on  the  proposed  additional  outUy. 

Btms  and  Elootrldty.— When  we  published  a  note 
fionta  month  or  two  ago  of  the  slop  ot  Mr.  William  Bcale 
in  the  Hoi  to  way-road,  confectioner  and  restaurateur,  who 
had  erected  some  electric  machinery,  and  was  undertaking 
the  admirable  idea  of  supplying  electric  light  to  a  lew  shops 
iironnrl,  wb  were  not  exitecting  to  hear  that  this  uirder- 
taking  was  to  be  made  the  baaia  of  u,  public  company.  Thia, 
however,  is  what  is  being  done,  and  the  purchase  price  of 
the  whole  is  to  be  £43,000.  Into  the  bun  jairt  of  Ibo  busi- 
ness we  ha^e  no  wish  to  ent&r,  but  tlie  addition  of  the  electric 
light  installation  value  £1,3^0,  thrawn  in,  as  it  were,  to  help 
out  tho  scheme,  is  a  sufliciently  remarkable  way  of  doing 
electric  light  business.  The  installation  baa  been  going  ayear 
■'  without  a  single  hitth,"  and  has  five  customers.  Such 
little  things  as  parliamentary  powers  and  provisional  orders 
are  not,  of  course,  reckoned  with  in  the  anticipation  of 
"  targe  and  profitable  results."  It  is  true  that  this  is  the 
way  several  well-paying  electrical  eiitorprisoB  have 
developed,  but  before  they  hare  been  tiu'tied  over  to  any 
company  they  have  been  ilevdoped  with  energj',  not  simply 
set  up  and  run  (oven  though  without  a  biteh)  content  with 
live  customers. 

LIgtatlns:  Canton.  ^A  futile  state  of  tliinglkdlMdoMd 
with  reference  to  the  introductiun  of  the  eteetrie  li^^t  in 
China.  Mr.  J.  H.  Ormero<l,an  Etigtiah  merchant  inO^nton, 
who  was  recently  at  the  Palmer  Honse,  Chiraj^o,  thinks 
thai,  the  enterprise  will  be  abandoned.  "Several  months 
;igo,"  he  explained,  "a  big  syndicate  controlling  American 
and  English  capititl  started  to  put  in  an  electric  light  plant 
in  Canton.  Tho  news  ""as  heralded  over  .til  the  world,  and 
many  Ameiican  arul  Englishmen  eagerly  took  stock  in  the 
venture.  Not  until  after  the  neciwtiry  money  and  the 
franchiaes  had  boon  ubluined  di'l  it  appear  that  the  scheme 
would  bo  impracticable.  The  city  of  Canton  is  dead  after 
7  o'clock  in  the  evening,  and  only  thoso  who  have  business 
to  attend  to  are  allowed  to  pass  up  and  down  the  streets. 
There  is  no  more  need  of  lightini>  tho  streets  of  Canton  at 
ni](ht  than  Ihoro  wuuld  be  of  burning  the  lights  here  in  the 
afternoon.  Then,  again,  the  streets  are  so  narrow  that  it 
is  with  the  greatest  ditCculty  that  tho  linos  can  bo  put  up. 
But  as  the  work  was  begun  it  was  deemed  beat  to  continue 
it.  A  few  weeks  ago  tho  big  boiler  came  over  from  Hsu 
l-Vancisco,  and  was  carted  towards  the  electric  tight  eatah- 
lislunont.  When  about  half  way  to  ita  deatiiiation  it  stuck 
fust  in  one  of  tho  narrow  streets.  And  there  it  is  now.  It 
can't  be  moved  ratbei'  way,  ami  a  smaller  boiler  has  been 
sent  for," 

Eloctrioal  Engineers  at  Edinfaoi^h.  —  In  com- 
pliance with  tho  rei'jucst  of  a  deputation  from  tho  oxocutivo 
council  ol  the  Edinburgh  Electrical  Exhibition,  an  ex- 
traordinary general  meeting  of  the  Institution  will  be 
held  at  Fxlinburgh  on  the  Ifith,  IGth,  and  17th  July  next. 
Among  the  papers  to  be  read,  in  tho  lecture  ball  of  the  ex- 
hibition, will  ho  the  following:  "Uu  some  of  the  obiof 
features  of  the  Exhibition,  and  mainly  of  the  Electrical 
Section,"  by  Prof.  Robert  M.  Walmsley,  D.Sc.,  F.C.S., 
associate.  "The  Working  Efliciency  of  Secondary  Cells," 
by  Prof.  W.  E.  Ayrton,  F.It.S,,  vice-president,  C.  G.  Lamb, 
RSc,  E.  W,  Smith,  and  M.  W.  Woods,  associates.  The 
executive  council  of  the  exhibition  have  Idudty  arranged 
(for  members)  excursions  to  the  Forth  Bridge,  and  (in  elec- 
tric iaiiuches)  up  the  Union  Cunul.  Tho  Great  Northern 
Bailway  Com|iany  will  grant  to  oiembeta  return  tickels* 
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aviulflVe  for  eip;ht  flays,  at  a.  nngle  fare  and  a  quarter. 
(This  reduction  does  not  apply  to  relativea  or  frienda  ac- 
companyitiK  mombors.)  NoROtiiitioiiH  are  aim  being  made 
with  the  L.  and  N.  W.  Ry.  Co.  for  a  reduction  of  fares, 
The  hi>t«l  accommodation  in  Edinlmrgb  ia  very  amplo,  and 
the  t&riffs  are  about  the  lamo  as  in  London.  As  Iho  dual 
pt-ograniuie  depends  to  a  great  extent  on  tlie  numberi)  who 
will  he  present  at  the  meeting,  it  wilt  bo  necessary  that 
mciobere  should  ndvise  the  aecrcUry,  od  or  before  the  30bb 
inst.,  of  tbcir  intention  to  nttend. 

■leotrio  UKbtloK  Orders. —In  the  House  of  Com 
nions  on  Tuesday,  Mr.  O.  V.  Morgan  asked  the  President 
of  the  Board  of  Trade  whether  the  ofloct  of  tho  providone 
which  the  Board  had  inserted  in  electric  lighting  orders 
now  before  Parliament,  autboriaing  loeat  aathoritaoa  to 
transfer  their  undertakings,  would  be  practically  to  cocfur 
Upon  the  KcHU'd  of  Trade  powers  to  perform  functions  here- 
tofore exercised  by  Parltameiit,  and  also  deprive  the  public 
of  the  meana  that  they  now  hud  of  resisting  any  «i)ch  trans- 
fer by  ap[>eariiig  before  a  Parliamentary  Committee  where 
evidence  was  taken  upon  uatb ;  and  wbotbor  tbe  Board  would 
have  tho  power  to  adminiBter  an  o.itb  if  the  functions  of 
Parliament  were  so  vested  in  that  department.  Sir  M. 
Hiolcs-Bead) :  Section  11  of  the  Electric  Lighting  Act, 
1883,  pi'ovides  that  "no  local  authority,  company,  or  per- 
son shall  by  any  contract  or  assignment  transfer  to  any 
Other  company  or  por*i>n  or  divest  thcmeclveg  of  any  legal 
powent  ffvoa  to  them,  or  any  legal  liahilitios  imposed  on 
them  by  this  A  ct,  or  by  any  license,  order,  or  sjjecial  Act, 
without  the  consent  of  the  Board  of  Trade."  The  provisional 
orders  granted  under  the  Act  referred  to  require  that  public 
notice  of  tho  proposed  transfer  ithn]l  bo  given  and  the 
transfer  cannot  be  made  without  the  consent  of  the  Bniur] 
of  Trade,  hy  whom  the  deed  of  transfer  mu^L  be  approved, 
and  who  will  make  any  enquiries  that  they  may  consider 
necessary  in  the  interests  of  tho  public  Tho  Bonrd  of 
Trade  would  have  no  powei'  to  adniiiiiRtcr  an  oath.  With 
regard  to  the  merits  of  the  clause,  I  wish  to  point  out  that 
tho  local  atithortties,  who  are  repr  Mental  Ives  uf  tho  rute- 
luyeni.  oxig\il  to  be  tbe  beet  judges  of  theit  iutereets  in 
matters  affecting  the  lighting  of  the  town. 

The  I»aarent<Cel7  Aooamalator.— Tho  special  fea- 
tures of  tho  Laurcut-Ccly  accumulator,  constructed  by  the 
Soci6t<<  Anonyme  ponr  le  Travail  Klectrique  de*  Mittaux, 
contiats  in  the  special  nature  of  the  lead  jiaste  employed, 
and  in  the  manner  in  which  it  is  applied  to  the  plates. 
The  active  element  is  a  mirture  of  chloride  of  lead 
and  chloride  of  aac.  The  fused  ehlorido  of  loikd  has 
a  density  of  fi'6  ;  by  incoqKtruting  chloride  of  zinc  with 
)*,  in  certain  proportions  the  density  is  reduced  to  4*5. 
This  mixture,  brought  to  a  state  of  fusiun,  is  run 
into  cast'iron  moulds  in  Ibe  form  of  small  buttons  with 
rounded  edges.  After  cooling,  the  buttons  are  washed  to 
remove  tho  chloride  of  xine,  and  thus  to  render  them  some- 
what poroiw.  Their  density  then  vxries  from  4-2  to  3'4. 
The  buttons  which  serve  for  tbe  niunufacturo  of  the  nega- 
tive plate*  are  then  arranged  in  u  metallic  mould,  into  which 
luttmouial  lead  is  run  ;  this  surrounds  the  buttons  with  a 
frame  which  holds  them  fixed  in  their  positions,  l^ie  nega- 
tive ptute^  are  monnteil  in  cells  filled  with  acidulated 
water  and  providwl  with  zino  electrodes.  The  comjwsite 
and  juuc  pUtes  are  then  short-circuited.  The  hydrogen 
which  is  disengafpxl  upon  the  positive  electrode  reduces 
the  chloride  of  lead,  and  there  are  thus  obtaine«l  buttons  of 
spungy  lead  of  a  density  betvoen  2'&  and  31,  while  tbabof 


ordinary  load  is  11*35.  The  buttons  ased  in  tLe  manufac- 
ture of  the  positive  plates  are  first  transformed  into  spongy 
lead,  then  heated  in  tbe  air  to  oxidise  them,  and  tram- 
formed  into  spongy  litharge.  They  are  fixed,  like  tbe  nogft- 
tive  buttone,  in  a  fiame  of  antimonial  lead.  The  Laurent- 
C61y  accumulator  is  employed  for  the  li;;hUng  of  tbs 
'ieagoiis  lit.'  on  the  Chcmin  do  F'er  du  Nord,  and  has  also 
served  to  drive  a  motor  working  an  electric  capstan.  Tliig 
accumulator  is  tbe  one  that  wus  proposed  to  hare  baea 
tiiken  up  by  a  large  electric  traction  company  in  England 
as  part  of  its  system,  but  the  proposal  was  dropped  owing 
to  litigation,  and  the  seizure  of  accumulators  by  the  Freneli 
iigetits  uf  the  Knure  l^attery.  The  Laureiit-Ct^ly  accumula- 
tor, as  will  be  seen,  differs  from  tbe  Faure  battery,  but  ws 
are  informed  by  an  electrical  engineer  who  has  been  inves- 
tigating the  jHitenta  that  this  accumulator  seems  to  be  based 
upon  other  patent  methods,  and  ts  hardly  entitled  to 
novelty. 

Elliott* a  Bmolie  AanUiilator. — On  Wednesday  last 
Mr.  S.  Elliott,  of  the  Albert  Metal  Mill*,  Newbury,  invited 
a  number  of  rcprusctitativcs  of  tho  Prcso  to  see  his  smoke 
annihilator  at  work  at  the  above  mills.  Briefly,  tb« 
machine  consists  of  an  iron  tank,  fitted  witli  a  bollaw 
spindle,  which  connects  by  a  pipe  with  the  chimney  wboe6 
smoke  is  to  be  dealt  with.  Tho  spindle  has  a  number  of 
holes  in  it,  and  is  fitted  with  wings  of  perforated  metal 
which  juet  dip  into  the  water  with  which  the  bottom  of 
the  tank  is  filled.  Above  it,  aud  resting  on  ledges,  are 
perfuratetl  screens.  Tbe  spindle  is  driven  by  a  pulley,  and  is 
al^otittodwithafriction  pulley,  which  actuates  another  pulley 
aud  spindle  connected  to  a  fan  placed  in  the  chimney  com- 
municating with  tho  source  of  smoke.  When  started,  a 
ditrnjier  is  shut  down  in  the  factory  chimney,  or  other 
smoke  source,  [tnd  the  fan  dniws  the  products  of  combus- 
tion down  thiougb  the  hollow  revolving  spindle,  wbieh 
makes  Ui>  rovolutioaa  per  minute,  whence  it  escapes  by 
tho  holes  above  mentioned,  and  is  whirled  round  by  tb« 
wingR  and  mixed  with  the  Hne  spray  which  they 
throw  up  from  the  water  below.  Exhaust  sbaua 
can  bo  used  to  keep  up  the  water  supply,  oUwr^ 
wise  a  cistern  and  ball  rock  are  required.  The  result- 
ing foam  lodges  on  the  screens  or  sieves  above,  and  trickles 
down  into  channels,  whence  it  is  drawn  off  by  cocks  into 
buckettt.  The  purified  ituioke  escapes  by  a  chimney  at  the 
top  of  the  machine  in  the  shape  of  a  greyish  and  practically 
odourless  vapour.  Tho  annihilator  takes  about  1  b.p.  to 
drive  it,  but  if  dealing  with  boilers  above  20  h.p.  would  be 
more  economical :  moreover,  Mr.  Elliott  claims  that  it 
GconomiscB  fuel.  The  reaulUuit  carbonaceous  products 
can  be  utilised — indeed,  have  boon  utilised  by  the 
inventor — wheu  mixed  with  oils  and  dryers,  as  paints  and 
priming*.  When  the  foam  is  dried  the  dust  can  bo  used  as 
a  fuel,  but  at  present  it  has  not  beori  sujllciently  tned  to 
he  able  to  eny  much  on  the  matter.  Tbe  machine  certainly 
acts  very  etiicicntly,  and  should  eniible  unyone  to  comply 
with  the  Factory  Actii  without  tJie  les.st  trouble.  Mr. 
Elliott  has,  we  think,  displayed  a  remarkable  amount  of 
ingenuity  in  designing  and  couatructing  it  Having  MOn 
the  machine  we  had  tho  pleasure  of  looking  round  the 
Albert  Moulding  Mills,  which  are  admirably  fitted  up  with 
wood-working  machinery  by  Bansomos,  of  Chelaca.  A 
largo  amount  uf  work  is  being  done  in  moaldittgs  for  wires, 
and,  in  fact,  Mr.  Elliott  says  he  will  soon  have  to  add  to 
his  capacity  for  turning  out  the«c  articles  if  the  demand  con- 
tinues to  increase  at  the  same  rata  as  during  the  past  year. 
This  is  as  it  sbouMl  be. 


At  stand  48  the  Highl  Hon.  J.  EI.  A.  MacdoimW,  C.B., 
Lord  Justice  Clerk,  Eii  inbupgh,  shows  : 

(I.)  Electric  Holopbote  Courso  Indicator  [or  tliti  Frevon- 
tion  of  CalliHion  &i  Hen. — This  insti'iimefit  is  desigiitHl  to 
aieot  the  diHiciilty  wliteh'is  causad  by  tUo  great  spflod  of 
nn«lorii  stoamships— afifjravaicd  by  many  oi  them  being  of 
great  length — having  a,  dan^^eroos  tendency  towai-da  collision. 
It  consists  of  an  electric  light,  the  beam  of  which  is  nro- 
jet'ted  by  a  holophoto  reflector.  This  rofloctor  is  controlled 
by  the  holm,  bo  that  ite  movetncnt,  which  is  ilone  bv  ha.nd, 
must  rieccsaorily  conform  to  the  tiositioiis  of  the  holm,  thiia 
making  it  certain  that  no  misleading  signal  can  be  "tven. 
Thia  LB  accomjiliahct]  by  netting  two  peffi,  one  on  each  sido 
of  iho  handle  of  the  reflector,  W  which  it  ia  fixed  as  lotig  as 
the  holm  ia  a.midships,  80  that  the  light  cnn  oidviihine  fisa 
fixed  tight  and  straight  nhoad.  But  whonovor  the  helm  is 
moved  in  either  direction,  an  electric  circuit  iwiiid  nn 
electromagnet  is  estah[ished,  which  withdraws  one  of  tho 
pofiB,  thus  freeing  the  handle  oa  that  side.  For  example, 
if  the  helm  is  starboiirJed,  tho  [lOg  on  the  starboai-d  side  of 
the  handle  is  removed,  and  the  reflector  can  be  moved 
round,  »o  us  to  give  a  sweep  of  the  tight  to  the  left  or  port 


aide,  being  the  side  to  which  the  starboard  helm  causes  tho 
v«isoI  to  turn.  The  boaim  of  light  thus  paesea  over  that 
pitrt  of  tho  water  through  which  the  vessel  is  about  to  (laaa, 
giving  warning  to  any  other  vessel  approaching  where  the 
flaneormifl  space  lies,  When  the  vessel  Is  put  upon  a 
]»ort  holm,  the  port  peg  ie  romovod,  and  a  similar 
sweep  can  bo  made  ovnr  the  starboard  side.  To  give 
mori!  marked  effect  to  the  direction  of  the  sweep,  a 
mechanical  arrangement  is  provideii  by  which,  when 
th«  litjht  has  moved  round  <i  certain  distance  over  the 
water,  u  screen  rises  up  and  stitta  out  the  lijiht  from  view. 
The  handle  is  then  broueht  amidships,  when  the  screen  at 
once  falls  olf,  and  if  the  holm  is  still  over  the  sweep  can  be 
repeated  again  and  agnirj  in  tho  same  manner.  But  when- 
ever the  helm  is  brought  amidshius  the  handle  is  at  once 
locked  again,  and  cannot  be  movea  until  the  helm  ia  again 
]mt  over. 

Tell-tale  hells  are  provided,  by  which  the  officer  on  duty 
i*  informed  whether  the  seaman  working  the  light  is  obey- 
ing hie  onlors. 

It  will  bo  seen  that  by  this  means  two  TesHelncan  inform 
one  another  of  their  courses  much  sooner  than  can  bo  done 
in  mutiy  coses  by  the  rod  and  greon  light  system,  and  can 
Instantly  inform  one  anothor  of  any  change  of  course. 

Awards  have  been  given  lor  thin  invention  by  the  juries 
of  the  Crystal  Palace  Electrical  Exhibition,  the  8avin^  of 
Life  Appliances  Exhibition,  the  Inventions  Kxhibitiun,  and 
the  Edinburgh  International  Exhibition  of  ISSfi. 


(2.)  Begimentad  Field  TelflgrapK — For  tho  imrpoae  of 
enabling  a  regiment  to  cairy  its  own  telegraph,  two  bobbinn 
with  double  insnlated  wire  are  supported  on  tb*;  biuckaof  two 
bicycles,  and  six  [>oIcs  for  carrying  the  wirca  ovrr  niadsarc 
carried  ovor  tho  handles  of  the  cycles,  which  are  truudlad 
one  in  front  of  the  other.  Special  armngemiitnts  are  made 
for  rapid  erection  of  the  tiolea  and  rapid  coupling  of  the 
wires.  The  bobbins  are  arranged  to  be  carried  oti  the  back 
far  winding  and  unwinding.  The  use  of  bicyclea  gives  a 
very  light  draught,  and  in  tho  event  of  mk  of  capture 
enables  the  troop,  by  throwing  away  tho  poles,  to  carry  off 
the  wires  and  instruments  by  riding. 

An  award  of  a  silver  modal  was  given  to  thiii  totegrapl 
when  exhibited  at  the  fidiobuigb  luternatlouol  Exhibiti 
of  1886. 

(3.)  Barotbermotelemeter. — This  instrument  has  bei 
de^iaod  jointly  by  the  exhibitor  and  Mr.  Jobnuton  Stephen, 
of  Edinburgh.  It  is  for  the  purjKiee  of  enabling  an  observer 
at  any  conveiciont  place  to  read  oil  by  a  aiii)'lL>  wire  tho 
height  of  the  mercury  in  a  barometer  and  a  theTmometer, 
placed  at  some  high  or  distant  station,  where  the  circum- 
stances or  grounds  of  expense  make  ii  iniposstble  ur 
inexpedient  to  have  a  resident  at  the  station.  A  baromoter 
and  thcrmonicter  placed  at  the  distant  station  can,  by  a 
switching  arrangement,  have  an  eleoiric  current  establii^hed 
through  tho  mercury  in  each  of  them  id  succouion,  am 
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the  height  of  the  mercury  ascortatnod  in  ^e  foUowiug 
manner : 

The  wire  carried  from  the  observor's  station  to  tho 
instrument  station  paaaoia  through  a  switch,  which  is  shown 
in  Fig.  I.  A  B  is  ft  flat  coil  through  which  a  fixed  [wr- 
mancnt  magnet,  FG,  pa^ea.  The  coil  is  set  nn  a  circular 
disc  of  ebonite,  which  is  free  to  move  on  tho  axle,  E.  On 
the  lower  part  of  the  ebonite  disc  is  set  a  curved  glass  tube, 
on  the  lower  Ride  of  the  interior  of  which  a  met^  plate  io 
placed.  From  the  upper  side  three  wired  pass  into  the 
tube,  one  in  the  middle  and  one  ncai-  each  end.  A  quantity 
uf  mercury  (shown  by  gbuding)  establishes  a  couno^tiuii 
between  the  plate  at  the  bottom  of  the  tube  and  any  one  of 
the  three  wires,  according  tothejKisition  of  the  coil  and  disr. 

At  the  observer's  sintiou  a  three-way  switch  is  provide*!, 
the  arrangement  ot  which  is  shown  in  Fig.  2.  If  the  line 
key  labelled  L  he  lowered,  a  weak  current  passes  to  linn. 
Tbii*  current  does  not  move  the  disc  at  the  distant  station, 
and  the  current  does  not  pau  through  either  the  barometer 
or  thermometer,  but  through  tho  line  only.  But  if  key 
labelled  B  be  put  down,  a  strong  +  current  goes  to  line  and 
causes  the  coil,  A  B,  Fig.  1,  to  change  its  position  to  the 
fixed  magnet,  thus  causing  the  mercury  in  C  D  to  connect 
tbrough  u  dtllcrenl  wire,  and  to  switching  t>he  current 
through  the  barometer.  I^ice  versA,  if  the  key  labelled  T 
be  lowered,  a  strong  -  current  eaiisea  the  coll  to  change  its 
position  in  the  opjiosite  direction,  thus  switching 
rent  through  the  thermometer. 
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It  being  thua  poasibU  to  oaublish  tbree  circuits — one 
through  tbe  lino  only,  ono  through  tho  If  no  iiml  ttioluromotor, 
and  one  through  the  line  and  the  Ibomaomctor— if  tho 
raaistanca  of  the  line  ha  Rnt  talcen.  and  the  cmrent  then 
paned  through  tbo  barometor,  the  resistance  nscortained  in 
tha  hArom«t«r  connection  can  be  noted.  Tbo  sune  can  also 
bo  aacortained  as  regards  the  thomioiiieter.  In  order 
to  note  tbeae  mistancas,  the  keye  L.  K,  and  T  project 
over  ft  bar  mndo  of  infobting  materiivl  <«bown  by  enading 
in  Fig.  1),  which  is  attached  to  u  fourth  key.  ^Vbon  any 
of  tbe  tbree  small  keys  is  pres^d  dovrii  to  itA  full  extent  an 
alternative  coureo  is  provided  for  the  curront  through 
rMisbuiee  coils,  by  'O'bicb  tho  rcstsUncca  n(  the  circuits  can 
bd  obscked  and  noted.  Accordingly,  when  the  rentHtance 
is  taken  of  either  of  the  other  circuits,  the  difloreiice 
between  it  and  tho  roeistancu  at  lost  obsorvatiou  can  l>u 
noted,  and  if  then  allowance  be  made  (or  any  difference 
applicable  to  the  line  ibteLf,  the  correct  differeiice  of  the 
instrument  circuit  can  bo  aEcertuiucd. 

It  only  remains  to  doscribo  bow  the  diSbroncas  in  the 
instrument  circuits  are  cauaod  by  tbe  rise  or  fall  of  the 
mercury  in  the  haromotor  and  thormomctor.  In  the  case 
of  the  barometer,  on  the  sti'Diig-t- current  being  scut 
to  line,  and  the  switching  disc  muveil,  the  current  is  uon- 
rected  to  the  mercury  in  tbe  Iwrymeter.  In  the  mercury 
there  reata  a  rod  of  iuHiitatin;^  material,  on  wbicli  a 
mrev  thread  i«  cut,  :ind  on  tbe  ii[nnil  of  this  thread  a  wire 
of  high  resistance  ta  wound,  and  forme  part  of  the  circnit. 
As  tho  mercury  rises,  more  of  these  spuiLls  are  nlunaed  in 
the  mercury  ;  as  it  falls  they  are  uncovered.  Iri  this 
manner  the  resistance  diminiEoea  with  tho  n«e  and  in- 
creosos  witb  the  fall  of  the  mercury.  In  the  case  of  the 
tbormometer,  which  i*  thrown  into  circnit  by  a  strong 
-  current,  tha  rise  ond  fall  of  the  morcnry  covert  or  un- 
cover* two  carbon  threads  which  arc  plunged  in  the 
mercury  with  a  nimilar  result. 

The  Groiit  Western  tiailway  Company'B  exhibit  at  stand 
63  consiBta  of  tbe  "  Lord  of  the  Isles  "  engine,  which  ttiok 
the  prise  at  the  exhibition  iii  1951,  and  an  electrical 
exhibit  of  the  apparatus  ueod  on  this  and  several  other  r^il- 
aya  at  home  and  abroad,  block  system,  and  also  a  system 
of  induced  eoila  for  getting  over  the  effects  of  lightning, 
which  previous  to  tbiR  tntrodnction  left  all  telegraph  nppu. 
ratus  constructed  on  the  needle  principle  o|)en  to  sei  [uiik 
danger,  as  by  a  slight  (lash  the  siijrials  were  weaketici],  hy  n 
,  lUghtly  stronger  flash  the  ir.i<tniment  was  rendered  uscli^An, 
by  a  still  Htmngor  I1a.i!i  the  action  of  the  needle  whs 
rei'crsed,  and  cnnKcquently  conl.niry  signaiR  might  be  Mont 
without  the  knowledge  of  the  sender.  All  tbcso  difficulties 
hiive  now  been  overcome,  and  not  only  that,  hut  the  saving 
of  labour  ia  great  in  not  having  to  attend  to  the  instrument 
80  frequently,  to  say  nothing  of  the  inconvcnionce  of  the 
line  being  disturbed  during  stonns.  which  is  now  provcntod. 
It  hat  also  increased  the  strength  of  the  signals  to  such  an 
axtent  that  the  old  single-neeule  inetrumenta  can  bo  nnade 
into  sounders  as  well  as  into  sight-readiikg  instruments  by 
tbis  induced  coil. 

There  ia  an  apioiatus  for  ahowin^  the  [losition  of 
^^0  signal  arm  on  a  railway  aiKiial  when  it  is  worked  by  a 
LDan  who  cannot  see  the  signal  he  is  working,  and  shows 
[three  positions — the  arm  at  "danger,"  "otT,"  and  any 
rposition  between  thc«e  two  is  shown  as  "  dgnal  wrong." 

There   ia   a   lamp  indicator  so  that   a  signalman   may 
know  bis  lamp  \h  btirning  [iroiterly  and  well,  or  is  out,  and 
Lhia  attention  ifi  immediately  colled  to  it  by  tho  ringing  of  a 
II  if  the  lamp  is  not  burning  right. 

The  electric  locking  system  for  iiibcrlocking   tho  lovers 
working  the  ouuloor  signaU  with  the  telegraph  inatrumenta 
ia  shown.     By  this  syttcm  the  signal  it   not  only  under 
the  control  of  the  Hignalman  who  works  it^  but  is  iilsu  con- 
trolled by  the  signalman  at  the  station  in  adviince,  and    he 
^ia  again  checked  by  tbo  approaching  tr^iu  itself,  so  that  a 
Vgnalman  cinnot  lower  his  signal  for   another  train   to 
jnirL,  by  pulling  over  his  lever,  until  it  hag  been  nnlurkeil 
|»y  tho  signalman  in  advance,  and  when  he  hisonceimlockcil 
'  for  a  £ain  to  proceed  to  his  station  he  cannot  unlock  it 
or  a  secODd  bvin  until  the  first  train   has  arrived  at  tho 
[^'deorinK  vmnt "  at  his  nation,  so  that  really  the  signal  is 
tntrollod  ny  tbo  two  aignalmeu  and  tho  truio. 
This  system  is  also  anutiged  for  singlo-line  working,  so 


that  not  only  cannot  one  train  follow  atiolber.  but  oite  caa-' 
not  be  sent  in  the  opjMieite  direction  until  the  line  is  4{uite 
clear,  There  is  no  mechanical  connection  between  this 
system  and  the  levers,  consei^uently  it  can  be  placed  in  any 
convenient  position,  and  is  awiy  adaptable  to  any  system  of 
signalling.  j 

The  electric  locking  apparatus  can  he  nttached  to  any 
form  of  block  iiisl^monts.  It  does  not  relieve  the 
signalman  of  any  of  his  duties  or  responsibilites  :  it  simply 
prevent*  him  from  giving  a  wrong  signal  to  the  driver  either 
at  his  own  station  or  tbe  station  in  the  rear. 

It  is  well  adapted  for  junctioDs  and  single-line  tunnels  OQ  ' 
double  linea  of  railway,  and  it  can  be  easily  adapted  for 
tbe'  protection  of  shunting  in  Urge  yards,  and  is  most  useful 
in  locking  sidings  between  tho  station,  and  drawbridgea, 
Its  use  is  gradually  extending,  and  no  doubt  in  the  futore 
will  be  largely  used,  as  supplying  the  link  required  for  the 
|>ro!)ont  systems,  to  make  tncrn  nt>soliitoIy  safe  from  any 
mcorruct  working  through  misimpreseions  or  for:gctfulnosa 
of  signalmen. 


LINEFF  CLOSED  CONDUIT  SYSTEM. 


Mr.  LinefT  bos  been  working  :iQd  cxiierimoiiting  for  some 
ooDsiderable  tiroo  upon  metfaotls  of  electric  traction. 
Hitherto  he  has  favoured  an  open-slot  conduit,  wttb  which 
be  has  achieved  a  fair  amount  of  success.  The  system,  as 
with  mo«t  open-conduit  systems,  was  costly  for  laying,  and 
he  has  now  worked  out  a  new  system  with  a  closcfl  con- 
duit, which  he  ahowe^l  in  nperation  to  a  number  of  vtaitors 
on  Wednesday  afternoon  at  the  do|>ot  of  the  West  Metro- 
politan Tramways,  Chiswick  Iligb-ro^,  on  the  invitation 
of  Mr.  J.  Seymour  Keay,  M.P.,  and  Mr.  E.  H.  Bayley. 

The  line  was  laid  for  a  lOQ  yards  or  so  in  tbe 
station  yaid.  The  cur  worked,  and  worked  with  perfect 
ease  of  manipulation,  *o  much  so  thit  Mr.  Reay's  little 
daughter  ran  tbe  car  backward  and  forward,  started, 
Htopined,  and  braked  it  with  the  greatest  facility  when 
crowded  with  passengers.  The  system  is  simple  enough, 
absurdly  simple,  in  iu  details,  it  seems,  and  one  only 
wonders  wbetner  the  simplicity  is  gained  at  the  expcnso  of 
lossof  insulation  or  other  orawhack.  Detail  drawings  and  the 
results  of  careful  testa  by  Mr.  Gishert  Kapp  are  promised 
shortly,  from  which  electrical  cuginoors  can  drtw  their  own 
conclusions.  But  both  Mr.  Lincff  and  his  supportoraare 
very  anthusiastic  over  the  system,  and  it  is  stated  that  the 
cost  of  li)'ing  hardly  exceeds  that  of  ordinary  overhead 
conductors  with  ornamuntal  [hmIs.  The  ca°it  ia  given  at 
about  XI  ,200  a  mile,  only  one-thiitl  of  the  former  system, 
which  would  cost  £3,.')00. 

The  lino  has  a  third  nul  laid  beside  one  of  tho  tram- 
rails,  to  be  IJin,  across.  This  is  of  U  iron.  This  re«ts 
ujwn  china  insulating  supports,  but  rot  touching 
the  bottom,  so  tha^  a  very  shallow  trough  extends  the 
whole  length  of  tbe  line.  In  this  the  copper  conductor 
is  fu'st  laid,  of  bare  copper.  Then  comes  tbe  feature  of 
tbe  system.  A  long  ihm  strip  of  galvanisod  iron  is  L-iid 
on  the  bare  copi»er,  making  contact— not  good,  poibapa,  at 
any  one  point,  but  as  it  touches  the  whole  length  the  con- 
nection should  be  excellent.  This  iron  strip  being  flexible 
is  raised  Jin,  or  so  upwards  by  tho  action  of  a  powerful 
magnet  on  the  car  itself,  and  so  makes  contact  with  tha 
conducting  rail  as  the  car  passes.  This  magnetic  eou- 
nector  is  also  a  feature  of  tho  eysbeui,  and  serves  both 
tui  magnotiser  and  as  cuuncction  for  the  current.  Under  the 
caris  a  thick  aott  iron  bar  wound  with  wire,  fonning  a  two- 
E>o3c  niaj^net.  .\t  each  end  a  thick  iron  wheel  forms  the 
polu.  Thoie  wheels  run  on  the  conducting  track,  tightly 
magnetised  to  it,  lifts  the  elastic  iron  strip  underneath,  and 
so  receives  the  main  current  for  the  motor.  Two  india- 
nibher  brushes  clear  the  mud  and  grit  away  from  tho  truAk 
as  it  proceeds  The  I'eturii  is  made  by  the  rails,  and  the 
conducting  i-nil,  made  in  sections,  only  becomes  charged 
directly  underneath  the  car.  The  trial  was  perfectly  SQOMU- 
ful,  and  tbe  smallness  of  the  cost  is  evidently  grmllr  in  itM 
favour.  A  length  w<l]  l)c  put  down  from  (Uimmersmith  to 
Kew,  and  nvgotiatiot  s  are  in  progress  for  lines  ia  Paris  an4 
cUowbero. 
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The  trial  seeiDfld  perfectly  succosafnl,  and  tlio  epood  good. 
A  ina|riatic  brake  formft  |iart  of  tbe  system,  and  stops  the 
car  within  hfttf  iu  own  Icn^^th.  We  arc  informed  Lbo  cut 
hks  heoii  run  at  the  ruto  of  30  miloa  an  hour. 


THE  PROBLEM  OF  HEAT  CELLS.* 

BY   ALBERT   SCHEIIlt.E. 

After  all  theit  has  been  nid  by  the  tftchnicol  journals 
against  the  economy  of  oloctric  lif;htin);  by  primary  but- 
teries, they  lue  Atill  in  the  mnrlcet  for  this  am)  aUieti  pur- 
fiosc*.  \V  htro  they  aro  u»od  for  isolated  ]>lnnUi,  thoir  cost- 
iiires  is  admittod  by  the  users  ;  but  at  thu  t)a.mc  ttm«-lirm 
after  froi  has  ulaimnd  its  hatteriea  to  compete  with  steam- 
dynamo  jilniitK.  Th.il  thi?  claim  nllarca  Rubacnbors  to  pri- 
mary battery  companies,  croii  ut  this  lube  duy.  scorns  to 
ihow  Boniething  mare  than  the  sunival  of  old  noiiuns 
among  the  peoi>te  at  large.  I'his  Bometfaing  13  th«  faith  of 
the  piibiic  in  tbo  findin);  of  some  roudtly  re})laceable  and 
very  cheap  elements  for  a  battery. 

Both  the  fluid  and  the  so-called  "dry  "  hatterios  havs 
beoti  broiiglit  to  a  state  where  they  meet  the  everyday  re- 
quirements of  otien  and  uloaed  circuit  work-  Tho  length 
of  time  durhijf  which  a  battery  will  give  a  faiilv  conttiuit 
cun'ont  on  a  closed  ctrciut  has  been  increnfiod  in  late  years, 
and  is  uaiially  greater  tho  more  Htnwly  tho  battery  is  dis 
chai^ng.  Flence,  for  a  long  period  of  constancy  the  battery 
mtut  bo  giving  hut  a  fmetion  of  its  greatest  iwisihlo  current 
in  a  given  time.  This  means  thiit  for  u  given  work  wo  may 
uaa  a  large  nural>«r  of  cells  discharging  alowly,  or  wc  may 
iiao  n  less  number  and  recharge  ihem  more  often.  Anotber 
plan  is  the  use  of  slow-discharge  cells  for  cbarginj;  a  storage 
battery,  from  which  tho  current  may  tbeu  bo  obtained  at 
a  greater  mto  per  time  interval  than  from  the  primary 
oells. 

In  any  cose  vro  arc  mot  not  so  much  with  tbo  (|ueatioii  of 
fint  cost  as  nith  that  of  cheaply  recharging  tbe  exhausted 
cells.  For  storage  batteries  a  dynamo  current  h  used. 
Some  dry  cells,  such  an  tho  Gusttnvr,  can  lilccwtsu  be 
rechnryed  from  a  dynamo ;  and  as  thase  are  slow-tliBchargo 
cells  they  may  last  for  many  years.  The  energy  of  tbe 
charging  current  is  that  of  tho  coal  burnt  to  produce  it, 
after  suMracttug  the  losses  in  furnace,  boiler,  pipes,  engine, 
gMliog,  dynamo,  and  wire.  Ordinarily,  i  per  cent,  of  tho 
enuvy  of  the  coal  converted  into  electrical  energy  may 
not  ra  a  low  estimate.  This  menas  that  any  other  means 
of  restoring  the  energy  in  a  battery  at  25  times  the  cost  of 
energy  in  coat  is  as  cc^nomicil  as  the  use  of  a  charging  cur- 
rcntv  other  things  being  equal. 

With  primary  batteries  tbe  eflicienoy — Le.,  tbo  oiicrgy 
furnished  [ss  current,  in  torme  of  that  in  tho  materials 
consumed — is  much  higher  than  tho  efficiency  of  a  steam- 
dynamo  plant.  At  first  thonghtthe  olectric.il  energy  would 
be  taken  :i3  e(|ual  to  that  of  the  heat  of  combination  of  tho 
clcaimiUt.  But  F.  Biuun,  Czap&ki,  Oochel,  and  Jahn  have 
shown  that  the  relation  balween  the  two  de{>enda  on  the 
individual  proceaaea  in  the  cell.  A  given  process  may, 
undei-  varying  circumstanoos,  while  causing  the  same  heat 
of  formation,  [noilnce  drfforcrit  E.M.F.'8.  It  is  tme 
that  for  many  of  tbe  common  reactionn  tho  electrical 
energy  produced  is  practjcallv  eijual  to  that  of  thu  boat  of 
combination,  and  may  be  calculaiod  accordingly.  But,  as 
the  above -men  tionod  Gorman  physicists  have  shown,  this 
erpiality  is  not  a  gonoral  one,  as  Julius  Thomsen  and  others 
hold  it  to  bo.  Ilence  the  theoretical  efliciency  of  eorver 
sion  is  not  in  every  case  100  p*r  cent .  though  it  may  be 
very  nearly  as  high.  In  calculating  tho  working  efficiency, 
as  dcSnod  above,  tbo  known  oiiei'gy  of  combination  of  the 
inatcnals  consumed  forms  the  it^rting  ]>oint.  W.  Penkert 
found  the  efficiency  of  the  Daiiidl  cftfl  to  bo  4" "7  pitr  cotit., 
tbiit  of  a  BuTi5cn,  591  per  cent.  h\  H.  Crockoi'  found  a 
bichromate  buttery  solution  to  ha»'e  i'i  per  cent,  efficiency, 
and  thought  that  of  a  copjiet  sulpb.^te  aobition  might  be 
80-90  iior  cent  His  paper  before  the  American  Institute 
of  Klectrical  Engineers  two  yours  ago  showed  tho  possi- 
bilities of  galvanic  butteries,  and  tbe  expense  limit  of  cells 
ns  built  at  pnisonl.  It  ompbasised  tbe  high  efficiency  of 
batteries  as  means  of  converting  chemtcsl  into  elertriail 
■  Fnia  the  HUetrieoi  H'orid. 


energy,  holding  that  75  per  cent,  could  engily  be  reached. 
Sucb  ttgures  would  plaec  tie  battery  equal  to  tho  dynamo 
plant,  if  costing  ID  or  15  times  as  much.  But  at  pro- 
tent  electric  lighting  from  batteries  costs  50  centa  fier 
horse-powor  hour,  against  2  cents  for  that  from  xtosm 
dynamos,  or  35  times  as  much. 

What  makes  tho  primarj-  battery  lighting  so  cxponsire  is 
that  recharging  means  renewing  costly  elements,  a  partial 
repetition  of  the  iinl  coxt.  llie  stenm-dynamo  plant  may 
bo  wasteful  of  tho  euMgy  in  tho  coal,  and  bonce  in  theory 
an  expensive  means  of  oaarging  batteries;  but  it  build*  up 
the  chemical  separation  in  tho  6lement«  as  found  iu  lbs 
exhausted  cell  No  new  elements  arc  needed,  nothing  but 
the  energy  of  the  current.  The  elements  of  tbe  battery 
may  well  bo  costly,  if  its  energy'  can  be  cheaply  restored  to 
it.  Now,  if  thu  onurgy  of  tho  charging  current  is  obtained 
at  such  a  loss  from  that  of  the  coal,  why  not  use  the  energy 
of  tlio  coal  directly  1  In  other  words,  why  not  have  tno 
chemical  separation  in  the  cells  produced  by  tho  applica- 
tion of  heat  to  tho  oxhaustud  coll  t  The  ijossibilities  of 
such  a  heat  cell,  or  "  therm o-«hemical  battery,"  may  have 
boon  dreamt  of  by  many,  though  almost  nothing  has  been 
published  on  the  subject  Two  years  ago  I  wrestled  with 
this  problom,  and  as  little  soems  to  have  been  done  since 
then  toward  solving  it,  it  may  be  iroll  for  mo  to  show  what 
it  implio». 

The  groat  roquiremont  lor  a  heat  cell  is  a  chemical 
action  readily  and  periectly  reversible  by  heat.  Since  gases 
are  very  poor  conductors,  this  reaction  must  take  place  in 
tho  wot — i,*",.  either  in  sohitinn  or  in  presence  of  a  conduct- 
ing liquid.  Then,  too,  the  element  which  ia  to  form  tho 
attacked  electrode  must  preferably  be  a  solid  ;  although  a 
li(juid,  separated  from  the  solution  either  by  the  difToronc* 
in  their  specific  gravities  or  by  a  porous  partition,  would 
do.  Such  a  reaction  would  probanly  meet  the  case.  In 
looking  for  it  whole  classos  ot  salts  may  bo  excluded  for 
their  known  common  properties,  thus  narrowing  the 
search.  Hcvcrsiblo  rooctionH  are  nob  uncommon,  nut  I 
found  few  which,  on  good  authority,  meet  the  other  con- 
djtion.i  mentioned  above.  KxperinienCx  with  theeo  few 
gavo  nogattvo  results,  for  reasons  which,  while  more  or  lass 
apparent,  wore  not  in  the  w^rks  on  chemistry  referred  to 
M.y  work  was  confined  to  the  more  occesxiblo  inorganie 
salts,  leaving  both  the  rarer  ones,  and  all  organic  com- 
pounds whicu  may  promise  some  fruits  yet. 

Mr.  W.  E,  Case  in  his  boat  cell  follows  a  different  plan, 
the  heat  causing  tbe  reaction  which  produces  the  current. 
The  double  reactions  applied  in  this  coll  wore  discoveiod  by 
Sir  Henri  Loawel.  Thoy  aru  the  pracipitation  of  nutallic 
tin  from  a  solution  of  SnCI,  by  CrC'lj,  and  the  rediseotving 
of  tbe  metal  with  formation  of  the  original  ealts  when  tbe 
«<>lution  is  beat«it  to  UOdeg.  F.  Here  the  current  flows 
during  tho  short  time  while  the  first-named  reaction  is 
Hrouj^ht  about  by  the  healing.  Mliile  the  cell  is  cooling 
there  is  probably  a  current  generat«d  by  the  combination 
of  tho  CrOl  with  2Cl,  bnt  as  tho  former  is  in  solu- 
tion, and  thus  in  contact  with  tbe  carbon  doctrode,  this 
current  cannot  bo  utilised.  But  as  this  current  still  cor- 
rt'.'iponds  to  a  certain  amount  of  heat  applied  l,o  the  Uittery, 
tho  theoretical  etbcioncy  of  tho  cell  would,  in  all  pro- 
bability, Ik)  mnch  lower  than  that  calculated  b}'  Mr.  L^g. 
Neglecting  this  pnibable  great  loss,  as  well  as  others  iliie  to 
radiation  and  local  currents,  we  can  look  at  the  battery  as 

T    / 

a  heat  engine.     As  such  ita  ollieieiicy  is  £  ■=  .  _ _  where  T 

is  the  higher  and  t  the  lower  t«m|)erature  limit,  both 
reckoned  from  the  absoliita  zero  of  temperature.  This  for 
a  range  of  (JOdeg.  to  180dog.  F.  gives  IS"  per  cent,  a 
vory  promising  figure. 

While  sevvral  chemical  thermopiles  have  been  described 
in  the  electrical  papers,  this  is  tbe  only  true  heal  cell  that 
I  have  noticed,  and  t  think  on  the  tines  suggestud  would 
be  more  nearly  ideal.  If  it  has  a  greater  temperature 
range  it  will  have  »  still  higher  thoorotical  efficiency  than 
ihe  Ifi  per  cent,  just  given.  Kvcn  a  rough  approach  to  this 
in  practice  would  make  ihe  heat  cell  as  economieal  as  a 
steom-dynamo  plant.  Its  other  advantages  for  small 
"  houscholil  "  plants  will  suggest  themselves.  With  the 
rapid  unfolding  of  chemistry  in  its  electrical  phases,  may 
not  such  a  beat  cell  be  looked  for  1 
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THE  REIGN  OF  TERROR  IN   PATENT  MATTERS. 

The  lawyers  and  scientific  experts  in  patent  cases 
ara  likely  to  have  a  busy  time  shortly.    No  lend  tlimi 
thrse  patents,  nil  of  them  of  n  so-called  fiindamentftl 
character,  will  in  the  near  future  occupy  the  atten- 
tion of  legal  authorities,  when  an  attempt  will  be 
made  to  galvanise  thciu  into  life  after  a  lapHe  o{ 
many  years.     These  are  the  "Edison  feeder  patent, 
the  Hopkinson    patent   for    transformers,  and   the 
Lane  Fox  patents.     If  mmoof  is  to  be  credited,  it 
would  Hccm  that  an  appeal  to  the  House  of  Lords  in 
the  case  of  Ferranti  v.  Gaularil  atitl  Gibbs  is  also  on 
the  cards,   and   that   the    Edison-Swau   Company 
intend  to  enforce  the  riffhts  whicli  they  suppose  they 
enjoy  in  the  use  of  a  spring  attachment  to  lamp- 
holders  and  of  fusible  pln^.     If  all  these  matters 
should  come  into  court,  the  crop  of  htigation  nill  be 
truly  a  formidable  one,  and  seriously  hamper  the 
development  of  electrical  engineering,  which,  fortu- 
nately for  all  concerned,  has  now  taken  so  fovonrable 
a  tarn.    Confining  our  attention  to  the  three  first- 
named  patents,  we  find  that  they  are  not  of  equal 
immediate  danger  to    the  industry.      The    feeder 
patent    has  already  once    been   amended,    but  its 
owners  evidently  think  that  it  can  be  made  a  more 
handy  fighting  weapon  by  a  further  amendment,  and 
have   accordingly  applied   for  leave  to    make    the 
amendment.     The  transformer  patent  is  also  under 
notice  of  amendment.     It  is  almost  certain  that  in 
both  cases  powerful  firms  and  companies  wilt  oppose 
the  amendments,  and  even  if  unsucceBGful  in  their 
opposition,  will  resist  the  demands  which  the  owners 
of  the  amended  patents  will  make  upon  them.     The 
danger  which  threatens  to  the  electrical  industriafl 
from  these  two  patents  is  therefore  not  an  immediate 
one,  and  will  in  any  case  not  be  a  very  serious 
one,  since,  by  the  very  nature  of  the  claims  in  these 
patents,  the  attack  must  be  directed  against  supply 
companies     as     distinguished    &om    small     nianu- 
facturera,  eontraotors,  or  owners  of  private  installa- 
tions, and  these  companies  arc  generally  larj^e  and 
powerful  organisations  who  do  not  lack  the  sinews 
of  war  which  are  necessary  to  teat  a  disputed  right 
at  law.  In  such  cases  we  may  be  pretty  certain  that 
be  who  has  right  on  his  aide  will  win  the  day. 

With  the  Lane  Fox  patents  the  outlook  is  of 
quite  a  different  character.  We  have  already,  in  a 
former  issue,  commented  on  what  then  appeared 
probable  that  the  Lane  Fox  Company  would  do, 
and  we  conclnded  our  article  with  the  remark  that 
we  would  return  to  the  subject  when  the  intentions 
of  the  company  were  made  known.  This  has  now 
been  done,  and  we  find  that  the  outlook  is  not  vary 
cheering,  and  that  the  Lane  Fox  patents  are  in  a 
totally  different  position  irom  the  other  two  patents 
to  which  we  have  alluded  above.  In  the  first  place, 
no  amendment  preliminary  tn  taking  action  is  pro- 
posed to  be  tuade.     In  two  amendueuta  the  original 


« 


(liatribution  patent  has  been  whittled  down  to  a 
mere  Bhadow  of  its  former  Belf,  and  nothing  but  & 
broad  claim  now  remaius  for  the  use,  in  combinn.- 
lioQ  with  a  distributing  system,  of  secondary 
batteries  as  reaervoira  of  electricity.  If  this  claim 
could  be  upheld  the  owners  of  small  privato  installa- 
tions, in  which  storage  batteries  are  almost  invnrinbly 
twed,  would  be  the  persons  Ituble  to  pay  tlio  Lane 
Fox  Company  a  royalty.  But  it  appears  that  this 
company  does  not  wish  to  confine  its  operations  to 
so  small  a  sphere,  for  a  circular,  offering  terms  of 
licenses,  has  been  sent  round  to  all  the  lark's  manu- 
facturing firms,  contractors,  and  supply  companies, 
irrespective  of  the  fact  whether  or  not  they  use 
secondary  batteriea  "as  reservoirs  of  electricity." 
The  opening  paragraph  of  this  circular  is  so  unique 
in  its  tone  of  aaeurance  that  it  merits  being  quoted 
verbatim.  It  nins  as  follows;  "You  are  doubt- 
loss  aware  that  your  company  is  making  use 
of  the  Lane  Fox  patents  for  electrical  dis- 
tribution. No.  3,988*'  of  1878."  Obviously,  such 
a  statement  sown  broadcast  throughout  the 
industry  is  only  justifiable  if  the  owners  of  the 
Lane  FoK  patents  are  convinced  that  the  remaining 
and  only  claim  in  the  patent  cited  covers  electrical 
distribution  generally.  But  can  this  poaaibly  be  the 
case?  Lot  anyone  take  up  the  patent  specification 
!i,fl88  of  1878  and  its  two  amendments,  and  after 
careful  perusal  say  what  is  the  essence  of  the  inven- 
tion disclosed.  If  we  mistake  not,  he  will  come  to 
the  conclusion  that  the  use  of  an  earth  return  and, 
in  combioatiou  with  it,  the  storage  iu  secondary 
batteries  were  cousiclered  by  Mr.  Lane  Fox  the  great 
features  of  his  invention  in  so  far  as  it  related  to  diG- 
tribution.  It  is  idle  to  argue  now  that  the  tersn 
"earth"  meant  any  conductor,  aud  therefore  an 
iniiulated  conductor  amongst  others.  Unfortunately 
for  Mr.  Lane  Fox,  such  an  interpretation  is  contra- 
dieted  by  his  own  specification  where  he  says  that 
gas  or  water  pipes  may  conveniently  be  used  to 
effect  the  connection  to  earth.  If  earth  meant  an 
insulated  cable,  would  any  engineer  in  his  senses 
make  connection  between  it  and  the  lamps  by  means 
of  gas  and  water  pipes  ?  In  a  subsequent  patent 
(taken  out  in  1883),  Mr.  Lane  Fox  makes  a  clear 
distinction  between  earth  and  metallic  retura.  and 
tliis  circumstance  alone  seems  fatal  to  the  favourable 
interpretation  of  the  famous  earth  return  which  the 
owners  of  the  patent  now  try  to  read  into  it. 

But  it  may  be  asked,  if  alt  this  ia  ao  clear,  how- 
comes  it  that  so  many  eminent  men  have  reported 
favourably  on  this  patent?  Our  answer  is  that  these 
men  have  merely  said  that  instead-  of  earth  a 
metallic  return  may  be  used,  which  is  a,  very 
different  thing  from  saying  that  Lane  Fox  has  an 
exclusive  right  to  the  use  of  a  mctaUio  return.  With 
all  due  deference  to  the  opinions  given  by  the  leaders 
in  science,  we  do  not  tbiak  that  the  Lane  Fox  Com- 


pany will  find  it  an  easy  task  to  oonxince  the  larga 
electricity  supply  companies  that  they  ought  to  pay  | 
royalty  under  this  patent,  and  we  doubt  very  maoUj 
whether  an  attempt  to  convince  them  by  legal  means] 
will  ever  be  made. 

There  seems,  however,  to  be  some  prospsct  that] 
smaller  firms  and  moo  will  be  attacked.    On  the] 
IHth  inst.,  the  secretary  to  the  Lane  Fox  Company '. 
sent  circulars  to  the  owners  of  privato  installations, 
in  which  be  offered  to  grant  them  licenses  varying^ 
from  Is.  6d.  to  2s.  6d.  per  lamp  per  annum,  statingfl 
that  the  Lane  Fox  system  is  for"  multiple  arc  distri-  " 
button  of  incandescent  lamps ;    constant  pressure 
being  maintained  in   the    conducting    mains,   and 
secondary  batteries    being    used    as    reservoirs    of 
electrical  energy."     We  can  well  imagine  that  the 
owner  of  a  small  privato  installation  will  prefer  to  ^ 
pay  the  few  pounds  demanded  by  the  company  to  | 
the  risk  of  finding  himself  involved  in  an  action  for 
infringement,  and  that  a  private  person  about  to  put 
down  an  electric  light  plant  in  his  own  house  might 
be  frightened  out  of  his  intention  by  the  threat  con- 
veyed in  Mr.  Stephenson's  circular.    Such  a  person 
would  naturally  think  that  if  this  particular  com- 
pany can  demand  royalties  to-day,  another  company 
may  demand  royalties   for  some   other  patent   to- 
morrow, and  so  on  ;  to  avoid  which  he  would  rather 
dispense  with  the  electric  light  altogether.     Herein 
lies  the  real  danger  to  the  electric  lighting  industries. 
We  have  no  wish  to  prejudge  any  poasibln  rights 
the  Lane  Fox  Company  may  have,  and  in  the  inte- 
rests of  electrical  engineers  generally  we  consider  it 
essential  that  the  question  he  tested  at  law.     But  let 
the  fight  be  a  fair  one  between  opponents  equally 
matched  as  regards  financial  resources.     We  hear 
that  Mr.  Lane  Fox   has  convened  a    meeting  of  i 
electric  hght  contractors  for  Tuesday  next,  to  dis- 
cuss the  question  of  royalties  "  in  a  friendly  spirit." 
There  is  only  one  way  in  which  he  can  show  this 
friendly  spirit — namely,  by  letting  the  small  men 
alone  until  he  has  established  his  rights  against  one 
of  the  large  anpply  companies  in  a  court  of  law.     If 
he  will  not  do  this,  then  the  small  men  must  com- 
bine and  elect  one  of  their  number  to  fight  a  test 
case.     To  adopt  a  middle  coarse,  such  as  the  pay- 
ment of  a  merely  nominal  royalty,  would  be  unsatis- 
factory to  all  parties.     Either  the  Lauc  Fox  Company 
have  a  right  to  control  elt;ctric  distribution,  or  they 
have  not.    If  they  have  the  right,  then  it  is  onlyjus'- 
to  them  that  this  right  should  be  acknowledged  by 
the  whole  trade  in  the  way  in  which  such  rights  am 
always  acknowledged — namely,  by  the  payment  of  a 
reasonable  royalty.    If  they  have  no  right,  then  even 
a  nominal  royalty  is  unjustifiable. 


PUBLIC  LIGHTING  OF  BATH. 

Mr.  Massingham  ba<l  a  thoroiigU  and  well-dmerved  suc- 
cess on  Tucaday  night  wbea  tbs  public  lighting  of  the  lin« 


okl  town  of  Bath  was  tnniod  on  by  ibo  Mayor,  llr.  Mass- 
iDgbam  has  had  a,  long  and  aometinisa  fierce  struggle  to 
carry  through  this  Ecbemo  fur  the  beautifying  of  BnUi,  nml 
backed  up  by  AMorman  Sturf^  bo  has,  in  spito  of  tbo 
opposition  01  the  gas  company  and  itM  supporters,  vho 
nre  strong  ii]X>ri  the  Council,  gallantly  curried  bis  ioAUlta- 
tion  to  a  succoas  which  cannot  but  iar;,'ely  influence  bho 
futiir«  of  electn'c  li^httiig  in  the  West  of  En^Und. 

At  ei^-ht  o'clock  in  the  evening  the  electric  light  works 
prusentdl  an  nniniiited  and  busy  scono.  Considerable 
numburs  of  Bath's  prominent  citizens  were  nsKembled 
inanecliiig  tho  DiEichi nory,  which  wha  already  in  motion 
waiting  for  the  £n&I  connection  by  the  Mayor.  Tho  ma.yor 
(Alderman  lUrlnimJ,  decorated  in  his  oflficial  crimsnn 
collar,  inspected  the  plant  and  had  tho  working  explained. 
Outwde  the  roadway  was  crowded  ivilb  «ight«eor«,  waiting 
both  for  the  lighting  up  of  the  public  lights  and  the  exit 
of  tho  Mayor  and  citizens.  Exactly  on  Uie  strolco  of  nine 
the  llayor  pressed  the  button,  circuit  was  made,  and  the 
lampa  throughout  the  whole  city  sprang  into  brilliancy 
as  the  crowd  cheered. 

The  Mayor  thon  utoppod  into  the  yard  and  aaid  that, 
limpie  as  tno  operation  he  had  just  performed  appeared, 
it  was  really  the  culminatior]  of  a  complicated  an-ang«- 
tnent,  an  illustration  of  the  vast  triumph  of  man  over  Uie 
[orc«e  of  nature.  It  might  be  auppnaod  that  there  was 
rivalr)'  between  tho  eas  and  electric  light,  but  it  wax  one  of 
how  best  to  supply  the  public  wants,  and  that  which  best 
did  this  would  obtiiJn  and  retain  the  supjiort  of  tho  public. 
There  wa»,  in  rcatity,  he  thought,  no  rivalry,  becaiuie  there 
tnt  no  limit  to  the  usorulnesR  of  each.  Itiith  now  containocl 
the  l«rj;08t  iiiulalktion  of  public  Ii.L;htitig  in  England,  and  as 
iieoplo  hud  once  j^oiie  to  Tnuntort  thoy  wtmld  now  %nsit 
hath  to  see  a  modul  instullatton.  The  succors  wiut  duo  to 
Mr.  Massiagham,  who  had  come  unknown,  and  h&d  over- 
como  obstacles  which  one  with  less  dctornjination  and 
tenacity  would  have  found  inKuperahlo,  It  was  duo  to  Mr. 
Mauinf^bam  to  credit  him  with  the  success.  Mr 
Maasingham,  returned  thanka  to  the  Mayor  in  a  few  appro- 
|>riate  words. 

An  informal  procession  was  then  made  throughout  the 
town.  Aa  yet  the  light  was  too  bright  for  the  lumps  to  show 
up,  as  the  night  vsa  very  fine,  but  im  the  sunsut  faded  the 
fine  old  fiii^ades  and  crosconts  of  Bath  stood  out  in  the 
brilliant  radiance,  and  everyone  acknowledged  th.tt  tho 
lighting  of  the  strecUt  mm  .t  very  great  success  The  liimp^t 
aj-e  Thomson-HouKton  1,200-c.p.  lamtjs,  naounled  on  bill 
ornameotAl  posts  or  the  sidowalks  about  ovory  100  yards, 
and  ore  Bitrmoiintcd  with  reflectors.  The  lanipjjostft  h.ive 
beon  very  carefully  amngod  to  got  tho  best  efFocl,  and  thu 
Btreeta  are  well  and  thoroughly  lighted,  Tho  contniat 
between  the  few  short  atrcots  still  lit  with  three  dingy  gan 
lamps  and  longer  streaLi  fully  illuminated  with  two  arc«  k 
very  striking. 

Forty  miles  of  andorground  mains  have  been  laid  by  tho 
Callenuer  Oomijany,  under  the  supervision  of  Mr.  Iteid, 
and  Ci'i  Htreeta  Have  been  lighted.  The  contract  taken  by 
Mr.  Maivingham  ia  to  laxt  for  seven  years,  at  the  rate  of 
£2,100  jier  annum.  The  miwhinery  in  the  central  station 
comprises  four  3&  h.p.  vertical  engines,  each  driving  a  ."iO- 
liglit  Thoraaun- Houston  dynamo  for  the  public  lighting,  and 
two  150 h.p.  t>ugin«s  driving  Moi'dey  alternators  Hujiplicd  by 
the  Bniah  Com|jany,  each  cagiabla  of  suj)plying  4,O0lJ 
lO-cp.  lamps  for  iirivate  lighting.  Other  machinery  ivill 
lie  put  down  in  September,  and  the  ntation,  when  coin- 
pleto,  will  bo  capable  of  supplying  300  ores  and  30,000 
10-c.p.  incandescent  lamjM. 

Suhsuqucntly,  Mr.  Mossingham  eotortainod  a  largo  com- 
pany at  supper  at  the  Grand  I'ump  Uoom  Hotel,  General 
Bumn  presiding.  The  Mayor  waa  unable  to  attend.  After 
tbo  loyal  toaste, 

Mr.  J.  E.  Stuigos  proposed  "Success  to  the  Electric 
Light,  and  tbo  Health  of  Mr.  Maasingham."  Ile.'uiid  he 
had  never  wavered  in  his  advocaor  of  the  electric  light, 
and  he  was  giatificd  at  the  succees  be  had  predicted  for  ib. 
Tiuy  owod  a  debt  of  gnitituda  to  Mr.  Massingb^m,  who 
was  oapecially  suited  to  the  work,  and  a  man  of  aciontihc 
knowledge  and  great  peraeveranco.  Hath  bad  shown  an 
example  to  nristol,antljL8cltilsBDS should  be  prowl  o(  what 
they  had  doao. 


Mr.  Massingham,  in  reply,  acknowtodgod  the  ability  of 
his  electrician,  Mr.  Hooker,  and  mentioning  tho  perfection 
to  which  the  light  had  boon  brought,  said  it  had  been 
switched  from  one  dynamo  to  tho  other  without  anyone 
noticing  it. 

Mr.  .1.  W.  MorriH,  in  a  brilliant  and  patriotic  speech,  pro- 
posed "Prosperity  to  the  City,"  and  Mr.  J-  Chivors 
responded. 

(ieneml  Hums  proposed  the  "Visitors,"  to  which  res- 
|>3nded  Mr.  T,  Cillender,  who  objected  to  baing  called  a 
visitor,  a^  he  had  pullu<l  up  ull  iboir  streets  and  laid  tW 
mains;  ho  considered  that  Bath — ^whieb  depended  on  its 
beau  ties— con  Id  not  exist  without  the  light.  To  tho  same 
toasl  responded  Mr,  Williams,  of  Taunton,  who  said  that 
Biiib.  like  Unnmer,  had  lighted  such  a  light  as  should 
never  be  put  out. 

The  evening  closed  with  toany  sincore  wishes  to  Hr. 
Massingbiim  for  future  pro^[>erity  ;  and  a  midnight  inspec- 
tion showed  the  beauty  and  full  success  of  the  light. 
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DOES   EARFHING   THE   SECONDARY  CfRCOIT  OF 
A  TRANSFORMER  PROTECT  THE  CONSUMER? 

UY    8YDNKY     P.   WALKER. 

In  the  writer's  opinion  it  does  not.  In  fact,  if  the  argu- 
monts  which  follow  are  correct,  it  would  ovcri  appear  that 
the  earth  connection,  co  far  from  being  a  protection,  is, 
under  certain  conditions,  a  source  of  danger;  and  the 
object  of  the  proeeiit  article  is  to  remove  what  la  believed 
to  be  an  orronoous  impioeston  on  tho  subject. 

The  weak  point  of  the  bigh-tonsion  tranitormer  system 
in,  of  course,  the  poaaibility  of  a  connection  being  made 
between  the  high-tensiou  primary  and  tho  low-tension 
secondary  circuits,  leading  to  danger  from  fire  and  probable 
danger  from  shock.  To  prevent  this,  fuses  are  inserted  in 
both  primnr)-  mains  on  their  way  to  the  transformer,  and 
in  both  secondary  mains  immediately  on  the  consumer's 
side  of  the  transformer.  If  those  fuses  act,  either  the 
primary  or  the  secondary,  well  and  good,  but  it 
haa  boon  justly  urged  fuses  sometimes  fail.  It  is 
nacessary  that  thoy  shall  bo  of  such  strength 
that  any  ordinary  variation  in  the  E.M.F.  of  supply 
ahull  not  det)tix>y  them.  It  would  be  intolerable  if  all 
the  lighUt  ill  an  esUiblishiueiit  were  extinguished,  for  in- 
Dilutee,  if  a  number  of  lamps  wore  suddenly  turned  out  in 
the  district.  And  if  tho  fuses  arc  not  to  require  nvther  fre- 
ipient  attention,  they  mu.st  have  a  margin  of  strongtb  over 
iiud  above  this  also,  to  provide  for  oxidation,  the  brittle- 
nose  created  by  tho  passage  of  the  current,  and  other 
contingencies. 

Then  the  other  factoni  come  in.    The  fusee  may  be  iu  a 

Itositton  whore  the  niu'rounding  .itnioaphera  is  somatimea 
LOt  and  sometimes  cold  ;  undnt  the  moment  when  theyAK 
requirod  thoy  may  be  aurroundod  by  cold  air,  |)erhapa  in  a 
Icoon,  biting  draught  from  an  east  wind,  and  thoy  do  not 
act. 

Further,  the  transformers  now  in  use  are  apparently 
well  made  and  highly  insulited,  bocauso  their  raiuiufac- 
ture  is  in  tho  hands  of  a  few  well-known  firms  who 
ire  able  to  obtain  a  price  that  will  pay  for  good  inaii- 
ktion  and  plenty  of  it.  But  tho  lime  will  come  when  com- 
petition will  be  Keen  if  'rnnnformors  are  much  nsod,  aitd 
ilion  will  come  the  queation,  how  can  monoy  bo  saved  in 
construction  1  If  the  mainifaclurer  has  before  him  the  fact 
thai  »  defect  in  the  insulation  of  tho  transformer  may  lead 
to  the  loss  of  human  life,  ho  will  in  most  cases  see  that  it 
is  perfect,  so  fur  as  ho  knows  how.  But  if  this  fear  is  re- 
moved, if  there  is  the  feeling  that  tho  earth  connection  will 
|>ut  all  right  in  the  lost  resort  if  the  fuse*  should  fail ;  then 
there  may  be  a  temptatjon  to  cut  tho  insulation  as  fine  aa 
lioasible  so  lonffns  it  piasea  Che  supply  or  insurance  com- 
|Ktny's  test,  ana  not  to  remake  an  apparatus  when  a  work- 
man has  niiidc  a  slip. 

It  is  in  thesG  very  aisos^  as  will  be  shown  later  on,  th;it 
tho  earth  connection  produces  danger  instettl  of  making 
up  for  structural  defects. 

Consider  the  two  phases  of  the  danger  seporatoly  :  firatv 
the  danger  from  overheating  the  wires  within  the  bousu, 
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Aiid  BeoonS^IEs  danger  to  Hfa.  Tn  onlsr  that  thore  may 
bs overheating  in  tha  coiisumcr's  w'ire»,  it  U  aecessaiy  that 
same  portion  of  these  wires,  or  of  th«  Beucmdary  uoils  of  the 
transformer,  should  form  a  part  of  &  circuit  in  which  the 
primary  K.M,F.  is  included.  This  U  not  poasible  with  only 
uiio  ccnnection  between  the  primary  and  aecondary  circuits, 
unlets  the  latter  is  connected  to  oarth.  If  there  is  only  one 
connection  hctwoen  the  two  circuits  and  no  connoction  to 
earth  anywhere,  eithei'  on  ihoprimaryomecondary  circuits, 
no  bann  is  done,  as  there  is  no  path  for  the  primar>'  cur- 
rent except  its  own  legitimate  one.  But  there  is  always 
a  couneotjon  to  earth  on  the  primary  circuit,  thouijh 
it  may  bo  of  high  resistance;  bocauBo,  if  no  other 
oonneotioD  exiets,  there  ia  one  through  the  dynamo  iteelf ; 
OS  it  has  been  found  impossible,  so  far,  to  insulate  the  coils 
of  the  dynamo  from  iho  framework  of  the  machine,  and 
therefore  from  uarth,  to  any  high  dct^ree  for  bi^jb-teitsion 
currents.  Therefore  one  connection  between  primary  and 
secondary  produces  danger  of  ftra  if  thoro  be  an  earth  coii- 
nocUon  on  the  side  of  the  secondary,  and  it  will  bo  evident 
that  the  danucr  will  1>u  invcrMoly  projxirtioiiate  to  the  joint 
resistance  of  tho  eounocUun  between  the  primary  and 
secondary  circuits,  the  earth's  connections  of  primary  and 
secondary,  and  that  of  the  path  by  earth  iteelf ;  and  tho 
more  anyone  of  these  in  lowered,  the  greater  chance  i" 
there  of  danger,  provided  the  mniii  primary  fnso  docs  not 
act.  Two  points  in  connection  with  this  matter  shuuld  be 
considered,  however.  First,  it  is  by  no  means  easy  t« 
obtain  a  good  earth  connection  either  for  the 
secondary  circuit  or  for  any  screen  that  may  b>u 
interposed  between  the  primarj'  and  secondary  coils  of 
the  transformer.  It  mitst  be  remembered  that  for  i-itrth 
to  be  eBeotiial,  its  icsiattuce  must  bear  some  proportion  to 
that  of  the  rest  of  tho  circuit.  What  Is  ^ou  esrth  for  a 
telephone  liiis  may  be  very  lad  euith  for  nn  electric  light 
aystom.  It  must  be  remembered,  too,  that  the  resistunce 
of  the  earth  circuit  consisU,  not  only  oi  that  of  the  con 
nections  to  it,  extenial  to  itself,  but  of  thepslh  through  the 
oarth'a  crnst,  and  very  often  this  latter  ia  very  high,  As 
telephone  eii);ino«rs  know  to  their  coat,  earth  connections 
are  often  very  trowblesome,  even  for  the  small  currents  they 
use,  owing  to  their  high  reeistance  in  comparison  wiih  thai 
of  the  lelepbono  lines  ;  and  oven  allowing  for  the  greater 
sensitivencsit  of  telephone  apjiaratUB,  .tnd  the  greater 
liability  to  trouble  from  that  cause,  it  is  evident  thut  the 
chances  oi,  obt^ning  an  earth  circuit  for  electric  light 
currentfl  that  will  really  bo  of  any  value,  mnat  bo  a  work 
of  conMdurable  dilBculty.  A  total  earth  resiatanco,  for 
iniitance,  of  10  ohms  would  Lc  nothing  out  of  the  way  in  a 
telephone  or  telegraph  circuit,  especiallv  on  long  lines;  but 
such  a  rosistance  uix)n  an  electric  light  circuit  would  be 
enormous ;  snd  yet  tho  same  Appliances  have  to  answer  in 
each  case.  .     . 

It  is  possible,  of  course,  to  arrange  a  so-called  earth  cir- 
cuit that  will  answer.  In  fact,  electric  li^ht  circuits  usin^ 
earth  as  u  return  are  established  facte  ;  but  earth  in  these 
cases  does  nob  mean  earth  in  the  ordinary  sense  of  the 
term.  It  is  not  the  fp-ound  of  our  American  friends. 
It  is  a  mass  of  metal^such  as  the  skin  of  a  ship,  plus  the 
water  it  Hoata  in  j  or  a  lot  of  iron  rails  or  pifMss,  carefully 
joiiit«d  with  copper  wires,  and  with  all  doubtful  places 
bridged  over.  This  is  an  uninsulated  meUlHc  return,  not 
tho  fuiiJi  that  ia  to  be  provided  in  connoction  with  trans- 
former syxtems  of  supply. 

And,  secondly,  it  should  l>o  remembered  that  the  crea- 
tion of  a  i»ath  for  the  current  to  cattb  on  the  consumer's 
side  of  tho  transformer  tends  to  break  down  the  insulation 
between  tho  primary  and  eecondary  wires,  the  very  thing 
which  it  is  so  important  should  be  maintained  as  high 
as  possible,  and  the  time  occupied  in  breaking  down  the 
insulation  will  be  directly  in  proportion,  other  thiols  being 
the  same,  t«  tho  resistance  of  the  e-arth  circuit.  Tho  lower 
this  is  the  more  rapid  muist  be  the  deterioration.  It  is 
well  known,  of  courao,  that  the  passage  of  a  current 
through  intulutiiig  material  altera  the  nature  of  the  latter, 
t«adiug  to  lowor  its  rosistvince,  and  in  the  end  breaks  it 
down  altogether  at  some  favourable  point,  say  by  sparking 
acrosB. 

The  higher  the  initial  resistance  the  smaller  the  current 
strength  that  [uuuses,  and  the  greater  the  length  of  time 


thab  will  elapse  before  the  resistance  of  the  insulation  will 
he  appreciably  deteriorated  ;  but  it  must  bo  the  initial 
rosistance  of  tho  whole  circuit  in  which  the  insulation  is 
included. 

Earthing  the  screon,  which  in  some  transformers  ia 
placed  between  the  primary  and  secondary,  protects  the 
insulation  between  the  secondary  and  the  screen  from  this 
deteriorating  iiiHuoncu,  providing  there  is  no  conuuction  to 
oartb  on  the  secondary  circuit,  itself,  and  is,  tharefnre,  an 
additional  protection  against  Sro,  But  here  comes  in  the 
question  once  more,  what  is  c;irth  !  In  must  canos  tbcra 
will  be  a  connectiun,  though  of  high  resistance,  botween  tho 
secondary  and  i/rwimi,  and,  of  course^  between  ^und  and 
whatever  ia  used  for  the  earth  connection  to  the  screen,  so 
that  a  small  current  will  be  passing  through  the  insulauon 
of  the  primary  circuit  m  veil,  tending  to  break  it  down  luj 
the  other, 

Next,  consider  the  more  important  question  of  dangi_. 
to  life  from  shock.  It  is  stated  that  if  the  fuses  taj: 
to  cut  off  tho  consumer  from  tho  high-tension  prioiary 
circuit,  still  the  earth  connection  will  protect  him  should 
there  be  a  connection  betweon  primary'  .ind  secondary.  1q^| 
order  that  the  consumer  may  bo  protected,  tho  E.M.r.^1 
between  the  metallic  portion  of  hie  circuit  which  ho  ia  able 
to  touch,  say,  some  juart  of  the  lamp  fitting,  and  the  ground 
he  stands  on,  must  bo  reduced  below  the  dangerous  point, 
say,  to  200  volts.  Unless  this  is  done,  tho  earth  connection 
docs  not  protect  him.  He  is  in  one  derived  circuit  be- 
tween the  8U|>ply  wires  and  ground;  the  protecting  earth 
connection  is  another )  and  the  current  pasaiog  through 
the  body,  when  it  forms  a  branch  circuit  between  the  su|> 
ply  wires  and  ground,  will  only  be  affected  by  the  connec- 
tion to  earth,  if  the  latter  is  able  to  provide  a  path  of  such 
low  resistance  for  the  primary  current,  that  the  current 
which  passes  along  the  primary  wire  reduces  the  E.M.F. 
beyond  the  contact  between  pnmary  and  secondary  to  300 
volts,  or  leas,  in  accoitlance  with  Ohm's  law. 

Of  course,  long  before  such  a  current  did  pass,  the 
primary  fuses  should  have  meltod ;  but  supiwsing  they 
did  not,  and  it  ia  this  supposition  the  earth  connection  is 
to  provide  for. 

Now,  consider  what  probability  there  i»  of  the  earth ^^ 
conuoction  providing  sucD  a  path  for  tho  primary  current,    ^M 

Take  the  [irimary  RM.F.  at  2,000  volts,  and  the  limiting  ^ 
E.M.F.  for  the  safety  of  the  consumer  at  200  volts,  wo  have 
1,300  volts  to  dispose  of;  what  current  and  what  earth 
rcaistanco  will  elTect  this  )  Take  the  resistance  of  one 
primary  main  from  the  dynamo  to  tho  tniimformer  where 
the  contact  exists,  and  inclnding  thut  of  tho  contact  at  1 
ohm,  In  order  that  the  liM.F.  maybe  reduced  to  200 
volts  at  the  point  of  contact,  the  current  jxissitig  C  must 

equal    I  =  h^  =  1,800  amiwrcs. 

But  this  current  must  pass  in  the  whole  circuit,  includ 
ing  the  dynamo  itself,  the  contact  to  earth  ;  whalevor 
it  may  be,  on  tho  pnmaij-  circuit ;  the  primary  main  before 
i-eFerred  to,  the  contact  between  it  and  the  secondary, 
or  with  the  screen  between  primary  and  secondary, 
the  connection  to  oartb,  and  the  path  hjf  mrtU  back 
to  the  dynamo.  In  order  that  tho  voltage  at  or 
beyond  the  point  of  contact  may  be  only  200  volte, 
the  resistance  of  all  those  must  bo  inappreciable. 
Take  the  primary  voltage  at  the  dynamu  as  2,000  votu,  as 
before.     Then  K,  the  reaistance  th^t  must  rule  in  order 
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E     2,000 
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that  1,800  amperes  may  jkws,  must  equal  -.;  = 

C     1,800 

But  we  have  already  taken  the  joint  rosistance  of  the  pri- 
mary main  and  the  fault  at  1  ohm  ;  therefore  the  resist- 
ancc  of  the  rest  of  this  circuit  must  be  only  *l  ohm  ; 
which,  as  every  electrical  engineer  knows  who  has  oxpori- 
ODCO  with  earth  cii'cnit*,  is  an  absolute  impossibility. 

It  may  lie  objected  that  tho  rosiatance  of  the  jirimary 
main  would  be  Icsa  than  the  figure  that  has  been  given,  but 
a  glance  at  the  ft,,  mula  will  show  that  this  only  increases 
the  diniculty.  On  the  other  hand,  tho  resistance  of  the  pri- 
mary main,  plus  that  of  the  contact,  might  be  greater  than 
1  ohm,  and  therein  lies  sofoty  as  for  as  it  is  to  be  obtained  ; 
since  the  higher  this  re8ist.tnce  the  smaller  the  currout  re- 
quired to  reduce  the  K,M,F,  to  a  >&f«  voltage,  and  tbt 
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grca,u>r  the  miirgtii  for  resistance  of  the  earth  circuit.  With 
'2  ohms  ffir  rcsiRtaiice  the  earth  in»y  tiAvo  "2  instcKl  of 
'1,  with  4  uhms  it  ttiiiy  bo    4,  and  bo  uti. 

1  Tho  fact  thai  other  transfonnerB  are  heinj{  Biiiiplied  from 
the  eoiDfl  jirimary  main!!  witi  hnrdly  ntTect  tho  hmo,  u  the 
current  [Htmn^  in  nil  thu  tninsfomid-d  is  nocossarily,  from 
the  iiHliirti  uf  thtf  sy-Jeiii  of  dinlribution,  v«ry  snull  in  com- 

k  unnsoii  with  that  rmjuipiMl  t«  reiiuce  the  voltage  to  the  safe 

t  limit. 

Further,  it  will  be  trotcd  th)iL  in  those  caieti  whsru  tho 
jiiHiilatiuii  between  ihu  nrimury  and  Hecondary  wirea  u( 
the  tranefonner  is  weak  Im  current  paaaing  through  it  wit) 
b«  Htroiiger  than  where  the  insulation  is  high,  atitl  will  thoro- 
fore  deterioraio  nioro  rapidly. 
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THE  WEYHERSCH  PRIMARY  BATTERY. 

'Xhe  foDowini:  report  npcn  the  Wcymerwh  hattory  has 
In  niiidfl  by  ^[oss^^l.  Alabatitcr,  trAtchuuBo,  tind  Cn.,  ivith 
dal  reganl  to  cost  and  working  of  the  battery  under 
liiiary  conditioiiB  of  working: 

TlIK   WgVMKKSCK   BaTTKBY   SYNDICATE. 

Thr  W^mrrseh  I'linuiry  Battery. 

(^rtlcmon, — In  nceordance  with  your  instnwtiOTW  wo 
lave  niiuli!  some  practical  toBl«  with  tho  Woymorach 
primary  Imttery,  and  we  now  submit  to  you  the  results  we 
obtained.  Prior  to  entering;  into  tho  details  of  those  triaU 
wo  desire  to  civil  attention  to  our  former  experiments  mudc 
in  tho  month  of  Juno,  1888,  iti  which  u.  five-coll  battery  was 
kept  continuously  at  work  for  31^  hours,  giving  a  cturent 
of  10  to  IOC  amperes.  The  free  potential  of  the  u ells 
varied  unly  about  3  put  cunt,  and  tho  working  E.M.F.  waii 
prncttcally  the  aame  at  the  end  of  the  run  aa  at  ita  com- 
menceiBont ;  the  consuiuptjoii  of  dnc,  moreover,  wa«  only 
10  per  cent,  in  oxress  of  that  iudiuitod  by  theory.  We 
were  thua  enabled  to  re[x)rt  that,  in  our  opinion,  Mr.  W«v- 
Uorsch'A  battery  was  a  great  advance  on  any  galranic 
elements  previously  employed  for  the  generation  of  com- 
paratively heavy  currents. 

The  Weymowch  coll  is  of  tho  donblo-fluiJ  tyiw,  the  eloc- 
trodee  being  zinc  and  carbna,  with  an  oxcJttn};  aolution  of 
dilute  sulphuric  acid,  and  n  depolarising  solntion  contiiining 
wvenil  well-known  ingrciiionts,  the  proitortions  and  prc- 
puvtioD  of  which  tho  inventor  keeps   to  himsolL     Tho 

Infective  Itt^tiitla  arc  scpaj^teil  by  a  porous  ])i>t  or  plate, 
ing  to  tho  mechaiiiml  conitruction  of  tho  battery. 
.0  main  difforoDcos  bctwoon  the  conditions  of  I8S6  and 
tho-so  of  tho  prCMtit  date  constat  in  the  diminish«l  she  of 
the  cells,  the  substitution  of  |iorous  plates  for  pnts,  and  some 
alijCht  variation  in  the  atron;[thi>  of  the  exciting  and  depo- 
larising soltjtiong. 

The  battorioH  as  recently  submitted  to  as  consisted  of 
wooden  Ixtxoa  each  containing  six  cells  with  double  zinc 
aiid  single  carbon  plates.  Seven  of  these  were  connected 
up  in  serius,  thus  mukiiii'  a  battery  of  42  cells.  After  sumo 
preliminary  trials  oxLonding  over  several  days  with  both 
arc  and  incandescent  lamps  we  obtained  the  resiilU  which, 
in  tabulated  form,  are  attached.  We  bei'e  desire  to  remark 
tbut  wa  shonid  not  oxpout  to  got  in  other  seta  of  balttirioe 
precisely  similar  figures,  as  tho  lattor  greatly  depend  upon 
the  nature  and  porosity  of  tho  porous  diaphragms,  which,  as 
all  nsers  of  battericii  are  well  aware,  are  usually  found  to  he 
variubto  in  their  character. 

The  oxtornal  dimonsions  of  each  box  are  as  follows : 
Iengtl>=-  3ft.,  including  tajw,  etc.,  width  =  din.,  depth  =  lOin. 
over  all,  including  covers.  The  inventor  only  guarantcos 
his  bnttcry  to  luri  for  16  houi-s  with  one  charge  of 
depolarisar,  but  it  will  be  soon  that  there  was  but  little 
cliange  in  the  electrical  constants  of  Table  1.  at  the  end  of 
a  21  nours'  run,  so  that  the  guarantfro  is  within  very  safe 
limits.  The  arc  lamp  circuit,  moreover,  was  kept  nnmiiig 
even  longer  (30  hours)  with  one  charge  of  depolariser. 

Tho  measuring  apparatus  used  by  us  in  the  trial  runs 
were  kirnlly  lent  to  us  by  the  Oeuoral  Electric  Com- 
pany, NTessre.  Siemens  Bros.,  Messrs.  Patcrson  and  Coopor, 
the  Planet  Kl«ctrical  Engineoring  Company,  and  Mr.  A.  R. 
ifargary,  who  aBsistcd  tu  throijghout ;  and  wc  desire  Here 
to  place  on  record  our  appreciation  of  the  exc«ll9nc(]  of  the 


various  voltmeters  and  ampere-meters  supplied  to  tts  and 
tho  close  agreement  of  their  indications,  which  showed 
vury  careful  calibration. 

rinally,  however,  to  measure  diBevercca  of  notential  Wi 
aoloctcd  a  Siemona  potential  galvimomoter  and  a  Cirdow 
voltmeter.     The  i-«iidinfCB  uf  thoau  two  inalrumcniB  were  to 
all  intents  and   piir|ioses  identical,  as  may  be  aeen  by 
following  com|mriaon ; 


Siemens  54-325  volu,  74 '82  volts. 
Cardew  M-3J      „       74-G       „ 


th«^ 


As  the  cun'ent  measurer  wa  employ&l  on  the  circuit  of 
incandescent   lamps  a  newly  calibrated  Siemens  electro- 
dynamometer,  uud  on  tho  arc  light,  circuit  Miller's  paten&S 
anipere-metvr.  W 

The  condiliona  under  which  the  teats  took  ploco  wer«  as 
follows : 

For  tho  incandescent  lamps  there  were  used  42  cells,  and 
[oi-  the  arc  light  36.  The  daily  run,  to  reprwont  as  nearly 
as  [lOBsiblc  what  would  probably  occur  in  actual  domestic 
use  with  glow  lam|M,  was  of  six  hours'  duration.  At  the 
end  of  each  run  the  exciting  solution  was  drawn  off  ami 
renewed  OD  the  following  day  prior  lo  the  batt«ry  boiti^ 
put  in  .action.  For  the  nrat  13  hours  the  exciting  solution 
was  at  the  denitity  of  7deg.  Itcaume,  and  at  a  t«mpcraturo 
of  C2dog.  F. ;  for  the  uoxt  12  hours  the  acidulated  water 
was  strengthened  to  lOdog.  Iteaumo.  On  the  Rfth  day  the 
depolarizer  showed  Kigna  at  the  beginning  of  the  run  of 
bocoming  exhausted,  so  the  oxporimcnt  wiu  stopped. 

Althouf^h  the  deimlariscr  was  unchanged  throughout  the] 
experiment  and   not  emptied  from  the  cells  at  night,  it  i» 
neces-tary  U>  sa}'  that,  owing  to  a  certain  degree  of  Ioalug6 , 
through  the  porous  plates,  a  small  qwintity  of  frusb  liquid! 
had  to  be  a<lded  each  morning  to  bring  ui>  the  level  again. 

The  einc  plates,  7^in.  wide,  were  immersed  to  a  depth 
of  7|in.,  auu  tho  tottil  weight  of  tho  S4  plates  amount«d  to 
2801b.  ihoz.  When  wcigbod  after  the  trial  tho  result 
showed  that  176,1^0  grains  of  zinc  had  been  consumed,  or 
3S  per  cent,  in  excess  of  that  theoretically  necessary  to  pro- 
duce the  siime  electrical  energv^vin.,  9,177  w.»tta. 

Wo  find  that  tho  cost  of  materials  alone  (tiiken,  with  tba 
exception  of  the  dopolariser,  at  their  market  values),  leaving 
out  of  consideration  depreciation,  cost  of  maintenance^ 
labour,  et£.,  to  produce  one  unit  of  electrical  energy  (1,000 
-.vatt-hours)  amounts  to  3'13  shillings  if  tho  depolariwr  is 
charged  for  at  9d.  per  gallon.  If,  however,  this  i;  taken  at 
its  actual  cost  price,  the  cost  per  unit  is  then  reduced  to 
Is.  6d. 

Putting  this  result  in  another  way,  and  taking  a  good  16- 
c.p.  incandescent  lamp  as  rotiuinng  50  watts  to  beat  It  to 
that  luminosity,  wc  find  that  the  cost  per  hour  (for  mate- 
rials) to  keep  jtuch  a  lamp  in  action  is,  in  the  one  ease, 
l-275d.,  and  in  the  socund0'9(l.  A  Btieht  reduction  in  the 
prices  of  materials,  which  would  probably  result  from  buy- 
ing them  in  larger  quantilios,  would  pnictieally  mean  that 
a  lO-c.p.  lamp,  a  con veniont standuixl  for  comptiriaon,  would  , 
cost  (for  materiulM)  actually  id.  per  hour.  ^ 

To  aiTive  at  the  cost  per  unit,  including  consumption  ofV 
material,   laboiu:,  depreciation,   cost  of  maintenance,  etc, 
would   necessitate  a   series  of  renewal  tcs.ta  lasting  ovor  a      ' 
longthonod  period,  so  we  nnrfiosely  avoid   all  referenco  ta^| 
expense  other  than  that  of  material  used  up,  for  the  simple^ 
reason  that  the  battorios  will  he  sold  outright,,  just  in  the 
tame  manner  as  a  shopkeeper  would  sell  an  oil  lamp,  ths  ^ 
buyer  placing  it  under  the  control  of  his  servants,  and  thefl 
operutions  connected  with  its  use  coming  within  tbeii-  d*ily 
duties.     Naturally  the  manipulation  of  a  primary  butt«ry 
varies  with  the  nature  of  *.lio  [Nirsou  employed  to  look  aftet , 
it,  and  from  other  causes,  and  while  in  one  instance  it  WAV] 
cause  but  little  trouble,  in  another  case  the  attendant  dim-^ 
cultiea  may  be  conKidtimhly  increased. 

It  might,  perhaps,  be  urged  that  the  user  of  a  pnmaryl 
bnttery  will  not  reap  tho  advantage  of  all  his  outlay  onj 
muleriaU  eonaumed,  as  be  cannot  Iwive  the  zincs  in  potitioa' 
until  the  metal  has  been  all  dissolved  ;  but  this  objection  is^ 
mot  by  an  arrangement  by  which  the  consumer  is  supplied 
with  an  equivalent  weight  to  that  unconaiimed  of  new  Kinc,j 
eo  iliat  in  reality  he  loses  nothing  in  the  shape  ol 
matonaL     The  circumstances  under  which  the  arc  circi 
was  run  were  slightly  ditTereut  to  those  of  the  other 
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The  daily  duty,  an  with  the  incandescent  lamps,  was  six 
hours  of  conUnuoui  work,  but  insbdod  of  ranewing  the 
exciting  liquid  cacli  day  it  was  drawn  off  at  the  end  of  a 
run,  and  used  over  again  for  the  following  six  hours;  in 
other  words,  freah  liquid  wnn  ludd  every  alternate  day,  and 
its  density  was  kept  constant  at  Idog.  BAAiimo. 

Th«  depolarifier  also  hud  tiolliint;  addod  to  luakn  up  for 
leakage  tor  the  first  two  days,  but  ior  the  remainder  of  the 
time  It  waa  replenished  by  a  mnall  addition  each  Tnornjn){. 

The  lamp  ueed  was  u  "  I'lanot"  arc,  manufactured  by  tho 
Planet  Electrical  Eugitieering  Conijiany,  under  Maccj^uaire's 
patent,  and  it  is  [)erhB|M  scarcely  necessary  to  add  that  for 
a  given  amount  of  electrical  energy  the  li^^ht  from  an  arc 
lamp  is  from  seven  to  ten  times  that  giveti  by  the  normal 
incandescent ;  so  where  single  lights  oi  considerable  candle- 
power  are  concerned  it  follows  that  arc  lumps  ore  more 
economical,  hut  if  aucb  incandescent  lamija  as  that  known 
as  the  "Sunbeam"  are  employed,  the  difference  in  cost 
beeomea  less. 

The  temperature  of  the  fltiids  at  no  time  exceeded  70deg. 
F.,  a  fact  which  in  itsoU  spoaks  well  for  the  working  of  the 
combinatibn. 

We  still  consider  that  the  Woymerach  battery  ia  the  I)C8t 
galvanic  ccnerator  of  hesLVy  cinrent!)  that  baa  yet  been 
brought  forward  for  dome«tic  use,  and  it  contain*  more 
nearly  all  the  euenUals  of  a  thoorcticitlly  [lorfoct  element 
than  any  other  which  we,  in  the  course  of  a  lung  and  varied 
experience,  have  yet  seen. 

Aa  the  aysteui  is  net  intended  in  ajjy  way  to  compete 
with  electric  lighting  by  dy  imuiu-clectric  machinery,  hut  to 
be  used  solely  for  small  instil  Litiuria,  we  think  that  there  ia 
a  wide  Geld  of  usefulness  open  to  it. 

There  must  be  innumei-able  places  where  gae  is  either 
very  dear,  inacciusible,  or  it«  use  unudviHable,  also  where 
the  electric  light  would  bo  considered  a  boon  wore  it  not 
for  the  great  outlay  neceeaary  to  set  up  a  small  private 
itutallatJon  with  engines  and  machinerv  ;  it  is  under  such 
conditions  as  these,  then,  that  the  \VGy[Rersch  battery 
could  bo  introduced. 

No  engineer  or  electrical  expert  would  (or  ought  to] 
think  of  comjiaring  the  cost  of  electrical  energy  from  the 
Btcaro-engine  and  dynamo  nith  that  entailed  by  the  em- 
ployment of  primary  batteries;  yet  tu  show  that  the  coal 
per  unit  from  a  good  voltaic  combination  is  not  so  pro- 
hibitive in  special  coses,  we  may  mention  the  Chelmafoi'd 
lighting,  where  consmnsrs  are  charged  U.  3d.  per  unit. 
AnotlieT  use  for  the  battery  is  In  the  driving  of  electm 
motors  for  small  electric  launches,  dental  motors,  sewing 
machiuee,  aud,*indeed,  for  any  purpose  where  low  powers 
only  are  requireil.  It  seems  also  that  the  Weymersch  bat- 
tel^ is  well  adapted  for  use  in  connection  with  miners' 
lamps,  for  if,  in  practice,  it  is  found  that  small  cells  are  as 
constant  as  the  larger  bIkcs,  it  should  no  possible  to  keep 
ninning  for  longer  shifte  than  with  other  primary  battery 
hiinps  of  the  same  weight. 

Moroovor,  it  is  (i;uite  iivrmissiblo  to  overrun  incaiidoeuent 
bimpn  and  obtain  a  bigner  efEcieticy  with  the  absolutely 
constant  current  of  »  buttery  when  the  fluctuations  of  a 
dyiuuno'produccd  current  would  rupture  the  filaiuente  ;  to 
wnat  extent,  however,  this  may  bo  done  remains  for  time 
to  show. 

We  ma)'  add  that  since  1888  the  battery  has  undergone 
very  great  improvements  of  a  mechanical  nature,  and  that 
the  method  about  to  be  adopted  for  filling  and  emptying 
afaould  render  its  matiipulation  a  very  easy  matter  for  the 
ordinary  householder  or  his  stafT  of  domeatice  ;  indeed,  the 
apparatus  may  now  be  conaidered  as  (pirte  adapted  to 
hoUMhold  use. 


ELECTRIC  METALLURGY. 


Messrs.  Siemens  and  HaUko,  of  Berlin,  have  recently 
I«te«ted  a  process  for  the  oloclrical  treatment  of  ores, 
of  which  the  following  are  tho  princi|Nil  poicibf.  Tho 
oro,  finct  being  puIveriBeJ,  is  put  into  a  cylinder  tilled 
wit^  a  solution  of  sulphate  of  iron.  The  mixture 
is  kept  constantly  in  motion  by  meant  ot  moving 
inlleta,  and  if  there  is  need  the  bath  is  ateam- 
heated.      If      the      process      is     used      for     amalgama- 


tion,  cylinders  of  copper,  partly  plunged  in  mertnry, 
are  placed  in  vessels  and  set  in  a  rotatory  motion. 
This  movement  assures  a  constant  contact  between  them 
and  the  mineral,  and  the  reduction  takes  pUce.  In  a  more 
general  case  a  solution  of  alkaline  cyanide  is  added  to  the 
electrolyte,  and  an  electric  current  is  turned  on.  The  metal 
is  deposited  on  a  cylindoi"  of  copiior.  After  the  oiteration 
the  copper  is  recovered  by  ordinary  methods.  This  process 
will  be  applicable  in  the  treatment  of  the  ores  of  copper, 
zinc,  and  precious  mctub. 


THE  LIMITATIONS  OF   STEAM  AND   ELECTRICITY 
IN  TRANSPORTATION.' 

BY  U.   r.   UROHBY. 

(Condtulat  from  page  496.) 

The  coet  of  1  b.p.  hour,  excited  by  steam  locomotives,  is 
to  be  obtained  only  by  some  circumluculion,  the  ruiiorta  of 
cost  being  baaed  on  train  mile.  As  qitutod  by  Weliini^l^n, 
the  coal  consumed  per  jKissencer  train  mile  on  tho  Ponnpyl- 
vania  Railroad  ia  very  ctreely  fiOlh.,  and  an  nvora^  iior- 
formance  will  show  51b.  coal  |»er  horse-[K)wer  hour  wiiile 
V'ltdfr  way.  This  shows  that  one  train  mile  0!]uaL4  10  h.p. 
hours.  The  coal  conaiim)itinn  for  a  freight  txaiii  mile  is 
much  higher, but  the  dinsor  would  also  be  higher,  on  account 
of  the  greater  number  of  stops,  or,  at  least,  of  backing  and 
switching,  and  greater  delays  while  on  a  trip,  thus  increas- 
ing waste  of  coal. 

Again,  the  Pennsylvania  Railroad  re(J0rt8  show  cost  of 
fuel  )rer  train  mile  of  &  ceute.  The  cost  of  coal  to  that 
company,  as  nearly  ua  I  can  learn,  i»  about  I  -.'lOdoI.  per 
ton.  Hence  it  would  appear  that  6Glb.  per  tiHin  mile  are 
consumed.  As  the  termina.!  losses  of  fuel  iind  daUiy  (Bet- 
ting up  steam  und  drawing  fires,  etc.)  aro  known  bo  be  in 
the  neighbourhood  of  25  [wr  cent  of  the  total  consutnp* 
tion,  we  have  C'Q  (lbs.)  as  the  divisor,  and  the  same  ratio 
again  appeal's. 

The  cost  of  one  train  mile — as  to  motor  power  alone — ia 
given  by  tho  Pennsylvania  Kailrood  as  22  cents.  And  this 
is  practically  equal  to  the  average  for  the  United  Stat**. 
The  itemised  statement  is  very  carefully  made  up,  and 
seems  to  eover  everything  except  interasL  wi  the  engine 
investment. 

Knnwin>;  the  anniutl  mileage  {ten  locomotive  to  be  about 
20,000  iuirf  the  cost  to  be  IOiOOUiIoLh.  interest  eharge  per 
train  mile  {not  quite,  but  nearly,  c<iuivalciit,  to  engine  mile) 
becomes  2*7  cents.  Total  cost  becomes  24-7  cents,  or 
2-47  cents  per  horse-iMwer  hour,  efficiency  being  conetont 
at  100  per  cent 

We  may  aufely  use  this  figure  in  the  comjmriscn  to  be 
made,  since  any  positive  error  in  the  calculation  of  coal  per 
horse-power  hour,  or  negative  error  in  horse-power  hours 
j>er  train  mile,  will  be  offset  by  the  tliiferenco  in  cost  of  coal 
per  ton  to  tho  ?.  R.  K.  as  compamd  with  the  value  asevuned 
in  Table  III. 

At  3doU.,  instead  ol  Idol-  50  cents,  liie  full  item  would 
be  10  cents  and  the  total  motive  )>ower  S9'5  cents.  Leaving 
the  statistics  of  actual  cost  we  may  reach,  by  the  method 
of  Table  III.,  nearly  the  same  figure,  considering  the  loco- 
motive as  a  1,000  h-p.  steam  plant,  of  low  fir.it  cost,  burn- 
ing Gib.  of  coal  per  horee-jiowor  hour,  and  working  at  one- 
third  capacity  for  :»bom  three  hours  per  day.  The  result 
thus  reached'  i&  about  10  per  cent  higher,  but  the  3-47 
cents  aeems  most  reliable. 

These  values  multiplied  into  the  correapunJiitg  values  in 
theUst  nine  columnsofTablel.  give  the  following  values  of: 

Power  units,  steam       cost  per  unit,  steam. 

Power  units,  electric    cost  per  unit,  electric. 

This  value,  Table  V.,  being  greater  than  unity,  indicates 
greater  economy  by  electricity  than  by  steam,  and  vice  vtnd. 

A  glance  at  tho  table  shows  the  dominatine  necessity  nf 
increasing  the  efficiency  of  the  mechanism  delivering  energy 
from  the  electric  line  to  the  vehicle.  We  cannot  count 
upon  a  higher  otticiency  than  90  per  cent,  for  the  motor, 
llence,  save  in  the  case  ol  putting  the  armature  directly  on 

*  A  p»per  [dttd  before  the  g4n«rAl  Ri'Mtlni;  of  the  American 
InsUtuM  of  £l«ctri«<Ll  Engioeert,  Boston,  Mus.,  May  2lt,  180a 
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awiteh  poeition  wax  obbninod  from  olMOrvation.  Total  error  in 
motor  loeae*  probably  not  greater  than  30  per  cent.  Bun  No.  " 
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the  axle,  we  cannot  hope  to  reduce  the  total  loss  to  lenj 
than  20  ])or  coiit. — n.  cano  permitting  one  aat  (£,*..  two  geanyl 
of  8pur  gcAring  between  nrmature  ftnd  axle.     Aa  the  ordi- ' 
nary  rolatton  1)ctwcen  tonnugo  anJ  resisting  area  will  lift 
between  the  second  and  tUittl  columiiH  of  each  efHciency 
uWc,  it  nppcars  that  with  a  20  per  cent>  loan  electricity 
becomu  cIiea)ior  than  et«aiu  at  about  70  miles  per  hour. 

TAnut  V.  ! 
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In  the  case  of  40  per  cent,  lussoiir  new  agent  betters  I 
old  only  at  140  milos  pur  hour.     And  yet  this  loea — 40  [ 
cent— 18  about  the  lieat  wo  do  with  our  pi-eseiit  systems  of 
electric  propulsion.    Thia  ap|H!arH  Irom  the  followiug  tabn- 
l&tioii  of  resiittA  obtained  by  me  on    tlie  Brooklyn    nnd 
Jamaica  Electric  Railway,  Table  V'l. 

Considering  the  very  short  life  of  the  art,  these  results 
are  excellent.  Indeed,  excellence  is  ehown  in  the  more  faot^ 
of  success  in  cotnpetiTig  with  horeen  niidor  conditionK  voryf 
trying  for  any  mechanism  not  made  of  indi-irnbher  or  whit-' 
lentbcr.  How  great  that  success  has  heon  I  need  not  hcroj 
prockim.  But  the  atoam  locomotive  ta  a  foomaii  moral 
worthy  of  onr  steel,  or,  rather,  of  our  annealed  soft  iron,] 
and  99  jier  cent,  copjwr 

CousiU oration  of  all  that  precedes  leads  to  the  followinj 
genorai  concIuaionB  : 

1.  A  8low-6()()ed  armature  placed  on  the  car  axle  woqIc 
place  the  electric  motor  in  the  lead  at  all  service  speeds. 

3.  For  speeds  a1>ove  TO  miles  per  hour  an  electric  motor] 
of  SO  [wr  cent,  etficiency,  working;  through  gearing  of  DO 
per  cent,  efficiency,  woufd  prove  more  economical  tnan  thftj 
steam  loromotivo,  »avu  in  caaes  of  very  infrequent  aervii^ftj 
on  very  long  lines. 

3.  l)n    lines  for    heavy  traffic  steam   would   lie   more 
economical  than  electricity,  if  motor  and  goariuji  have" 
conibinixi  efficiency  aa  low  us  60  per  cenU  up  to  100  milea^ 
perhoui. 

4.  At  speeds  of  100  mites  per  hour  and  upwards  neither 
steam  at  90  per  cent  nor  electric  apparatus  at  60  per  cenk  | 
efficiency  is  commercially  practicable. 

5.  Inaamuch  as  the  saving  of  coal  in  stationary,  as  oom- 
porod  with  locomotive  engines^  is  one  of  the  chief  causes  of 
the  greater  economy  of  electric  propulsion,  at  any  8[)eoil, 
thiR  advantage  will  increase  with  that  diOereuce  and  also^H 
with  the  price  of  coal.  ^M 

6.  Any  cause,  other  than  iuefllciency  of  motor  which  ^^ 
increases  the    power    required   to  haul  a  ton  of   freight, 
increases  the  advantages  of  electricity,  since  it  cnlarj;**  the 
value  of  the  coal  differento  and  tUo  deadweight  dld'crcnce. 

ThuH  bad  roadways  and  lari^e  areas  exjxxied  to  atmos- 
pheric resistance,  as  in  street  radvray  vork,  lower  the  tpeod 
at  which  electric  motors  of  any  officieticy  become  cboa)>er 
than  steam. 

T.  In  descending  to  small  loconiutivQ  unite,  the  electric 
motor  loses  less,  relatively,  of  its  advuufa^ — another 
roaaon  for  snccess  on  street  lines. 

a.  Multiplying  tho  number  of  motors  should  b^  as  far' 
aa  tjossible,  avoided. 

9.  In  special  cafies,  cleanliness  and  compactjiess  oi  elec' 
trie  machinery  may  bo  of  great  value ;  in  case  of  very 
fre«|iient  stop*,  the  possibility  of  returning  to  the  lino  the 
energy  now  waded  tn  brakes  may  be  of  conaiderable  value. 
This,  however,  can  be  obtained  only  by  saertflce  in  tbpj 
matter  of  dead  weight,  .is  normal  worlang  is  implied 
be  at  comparatively  low  mognotisaUon.     Loss  due  U 
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effldwicy  in  starting  can   scarcflly   be  avoided   oithcr   in 
Bt«am  or  oloctric  engines. 

10,  Other  minor  proe  nnd  cona  m&y  be  cnameratod,  Init  t 
believe  thai  in  oonndering  the  f^nenil  economic  reculU  i>f 
tb«  two  iiysteins  wo  roach  more  dofinito  oonalusions. 

While  only  one  condition  of  station  working  has  bean 
Uken  for  final  compiriiton,  that  case  h  an  uveraga  one,  and 
comfkonitive  rcitiilu  would  he  hut  Blif;htly  affoct^d  by  oHi- 
nitry  variutioos.  Extreme  ciuteit  m^y  be  readily  dotermined 
from  ihc  tables  and  fonruliut  prosontod. 

11.  Some  differencee  of  o|)inion  as  to  the  proper  values 
for  the  varioui  constants  are  to  be  expecUd,  but  I  believe 
tfaesa  difTereiices.  taken  alt  dlout;  the  line,  would  cienity 
balann  between  positives  and  negaLiret,  leavini-  ihti 
general  reaulte  and  the  method  uncbunged. 


NEW  COMPANIES  REGISTERED. 


Xaat  PaUat  Am  Iiaoip  Ovotpaar.  I>Ualt«d.~[togial««d  b; 
Leelic.  AnUll,  ami  Aruotd,  I,  Urcviiixiu  building,  E.C.,  with  a 
MpiUl  of  £)0,OiMt  ta  e&  sfaarM.  Object :  to  mxjiiJk  kny  pixt«iil«, 
iKeniw,  orooMMariona  ia  oouMOtun  with  «loctric  or  nihir  li^bt- 
Int:  DT  lllumiaatbK  purposM,  la  aocordanM  wiUi  ilii  oereomant 
nmde  between  J.  Kent,  and  A.  Salter.  Most  «f  the  rcguUtioDH  of 
Table  A  apjily. 

WUUam  B«a]a  and  On.-  Reftictared  with  a  eapttal  of  £73,000, 
in  lUinriM  ol  £)  ncli  Bmka',  Limited,  baa  been f onned  to aoquire 
tba  buiuow  of  Williiun  Baala — tradiuB  aa  Vf.  Baala  and  Co. — at 
370,  372,  and  491,  llnllownj-road,  London,  jmUic  caterer,  nwUiii- 
rntoar,  baker,  confeclinnor,  retail  cako  uixl  biaouit  ninnufaclurcr. 
fienoial  pnvuiaa  doalor,  liocovod  vic'.uallur.  und  oleotric  light  nnd 
oow^T  atmUo^tor.  Th«  |mrchn»o  |iiico  im  £'U,UUI>,  [Myab!^  Xl^OOO 
in  rhium,  anfl  iha  balitoen  in  caiib.  Tbo  vender  (^UAiantaea  a  mini- 
mam  iJtvidgnd  for  tiw  firnt  Lhre<i  ycani  of  d  [ler  cent. 


CITY    NOTES. 


Br-uUlaa  Samnarltio  Tologrnpli  Compaay,— The  receipts  for 

tfio  wmk  endci  June  .^i  iinioiintcfi  lo  £i,W)^, 

Wealam  and  SraatUaa  Tglograph  CMBpaay,  Umltod.  —Thv 
reovi|>t«  fot  tbo  wvek  ondod  JunotK>,  »ftor  daductiiig  tliv  liftb  of 
tho  VMM  TOceipt«  pajinblo  Ut  tho  [yHidon  Plat i no- Brazilian  Tola- 
gra^  I'ompany,  LiriiiU>d.  i-enj  t;i,l.'i4, 

TalapboBa  CMnpaaj  of  Anatrla,  UmlCMl.  ~  Coupon  No.  1 1  of 

the  &  pec  cent,  debenlurea  ol  tbe  Telunliouo  CotnpAiiy  of  Auatru, 
Irlffltted,  will  be  [laid,  Icaa  inconi«  tax.  by  Me»>rs.  Maittn  and  Co., 
£M,  I^inibiird-fitrcoc.  <in  mid  afl.or  cbc  iet  (nokiioo. 

H«nlt«t>*  XU«t(1o  and  da*  Ll«bt  Oompaajr.— Meevnt.  Robert 
A.  .Mc<nMn  and  t'o.  notify  tlint  tti«  haU-re»rly  intereat  on  Ilie 
lint  mflrtfpme  bond*  of  UiiM  Comiiany  wtll  be  paid  on  July  I. 
{'^>a^^aa»  tnuBt  tiu  loft  thn^u  deiir  diiy*  for  cjuunlno-tion. 

Aagla  Portaameae    TBlepbono    Compaoy,    Uailtad.  — C«u|ioo 
No.  A  of  the  0  )jcir  cont-  dobuntiiniit  uf  Uitj  ATiK'0-l*O''tu|fuaBe  T«le- 
pbono  (.'orotony,  Limit>o<l.  will  bo  )iuid,   leut  iorxtme  tax,  by  i.liu 
Jliancc  Bank,  HunWlomBwlaiiVi  onand  alter  the  let  (iroxiuio, 

IdUnc  WbartoB,  aad  Oewa,  UaaltaA.— The  Oirectota  of  the 
Latn^,  Whurton,  and  Down  OomtrucUon  Syndkaite,  Limileil 
(TboniHMt-Uotuton  eyaUm),  at  tbeii  meeting;  neld  on  TuewlAv, 
deddad  to  raoonunend  U>  the  ihareholdeta,  at  a  moellou  to  b« 
held  on  the  18th  July  ntnt,  the  declaration  at  a  dividend  ut  ihe 
rate  of  .t  per  oonU  uer  HDnum  for  the  period  ending  tlm  :Jl!tl 
Miu«b  lait.  The  bejanoe-Hbcet  of  tbe  Caiapuiy  ehowe  a.  profit 
at  a  rat«  of  nearly  0  per  oont.  fjor  anoum,  oat  of  wliiob  a  ooa- 
■Iderftblo  mm  will  b«  carrioil  to  re*«rvc. 

Waat  Afrloaa  Talagrapb  Compaay,  Umitad.     Tb«  report  of 

the  IJiraoton  of  thia  Company  for  clie  12  montJur  ended  Itooembor 

SI,   IW(9,  elsttn  that  tlie  revenue  amounted  to  £M,«ai,  of^ninri. 

^ii«b  t''2l,l3it  Is  charged  for  ordinary  expenaoa,  £l,Tt<0  for  hire  of 

b)e-r<:pain(i)j  ablpe.  and  £A10<or  inuimo  las,  lonvliis  a  balance 

£K),4f<l,  wbtcb,  with  £4, STS  broDKbt  forward  from  the  prcced- 

year,  nakaa  a   total    oE  £4&,3^.     Trom    lhi»    amount  ie 

Gaoled    JC17iM4,   b«ing    for  int«re«t    on   dnbcnturo*    £U,4T7, 

liaad    (or   riakfag    fund   £.1,167,   UuTing  n   biilanco  of    £37,70(), 

ut   ot     which     the      Diroctorv     have     pluoeil     £10,144)     to    a 

Enaral  naerve  fund.  Tho  Hharoboldera  liave  received  Jor 
e  aix  inunthH  Bodlng  June  30,  IHA9,  an  inlerim  payuiont 
amoantioc  to  3a.  Od.  pur  nbnro,  nod  tbo  LArectorv  now  teoomracnd 
ft  dividend  of  A)>  9d,  per  mIwco.  making  up  ft  per  cent.,  (r*«  of 
inooae  tax,  for  tbe  year  ended  ItecMBbar  Sf,  ISm,  which,  with  tho 
utproprtacUio  to  iha  ganoral  raMrvo  fund  of  £16,146,  will  afaeorb 
Uie  balance  sLandlns  to  tho  cndit  of  tho  rerenue  account.  Tho 
Direclom  liaiv,  in  addition  to  the  amount  of  £16, 146  tAkon  from 
ihU  year's  revenue  aceounl,  |)lacod  the  balance  of  £3,074,  vrblcb 
waa  etandinir  on  tbo  tendrv  and  renoirals  accouot,  to  tho  general 
fond.  With  tbe  intereet  reeeived  durini;  the  year  from 
iveatmenu— £403 — ibis  fund  now  amounta  to  £19,713. 


PROVISIONAL  PATENTS.  1890. 


IH6I. 
Kit. 


JcsB  18. 

A  BOW  or  Improved  aleetrle  are  laaap.  Emsit  Thomaa 
Hnajtfr«h,  fil.  Kitlmniilh-rood,  Nou-  Kent-road,  London. 
tmproTemonta  la  aleotHe  eat-aata  aad  ewftahaa  ov  athor 
elreoU  kreakerm.  John  DrununoBd,  17,  St.  ^nn'^-Miuure, 
Maadieater.  (RiclinnI  Oliver  Oardoer  Dnmmonif  and 
Dnvkt  Alexander  Bremncr.  South  Africa.) 
miUaina  tbo  waUe  or  otbar  water  power  of  rlvera. 
eaaala.  Udea.  etc.,  ate.,  for  eloetrleal  or  atbar  pnrpvaoa, 
br  eoaatmoUnx  or  orectlcit  lo<ik.  ahnte.  or  otber  wetra 
wUk  bellow  Iron  piera  and  faiinilitiloiiB  or  oaalas*  apan 
Iron  Mtraw  «r  ordinary  piloa,  and  BUUe  with  eoB«rat«, 
ete.,  to  earry  water  wbeeU  or  aaeaaed  dynamo  water 
wbaela  at  any  Und,  or  »y  OeMlltC  dysaiaoB  on  anob 
dynamo  water  wbeela.  Philip  Henry  tTUhama,  E,ghain< 
Sorrfiy. 

CosatructlDE  water  wheala  of  any  form,  and  provldlnc 
or  ntlUainjt  apace  ta  tha  liit«rlar  tor  eaoloatng  or  a.tw«b- 
ing  dyaaaioa  of  any  kind,  or  attaeblnc  aBOaaad  dynaaioa 
to  water  wbaela  oT  any  kind,  or  «e  thatr  aplodlee  or 
abaite,    er   Oontlng   dysaBui*.      Philip   Henry    Williami, 

Swltobea  fOr  ■— *''"!  aad    breaklas    eleetrto    etrvaUa. 

Williaui   Hnrdtos    Soott    and    Laurence,  Pari*,  and    Bcott, 
Limited,  (iotbie  works,  Ktnfj-street,  Norwich. 
Empravaaianta  in  oleetrle  ntotora     Cltarloa  E.  Klebols,  10, 
Bhnlconih-atroet,  Kings-road,  tlielMa, 

J  USB  17. 

Imprevenaeata  in  tba  nlootrolyaU  ef  oblartdeai  and  ap' 

parataa  ttoovefjr.    Willinm  Henry  I^owlnod  and  Wnltor 

MilK  M.  <.'k-iiKull-r»iKl,  London. 

A    now  aad    taiprovixl   HaKHdo-Jelnted   pipe   t«t   Baida, 

ffaeee,  Jto..  Skud  for  Inaulaticn  «f  ■lactrle  «r    otbsr    wlrea. 

Kobcit  M>>rcia  Huguii,  KiL^ittvlds,  Ntwbury,  B«-rliii. 

ImproToateate    la    awltebea   for    eleetrle    glow    lanpa. 

Albert  Barkur,  7'*,  Fli-olirtrcol,   l>oodon, 

IiaprovaaioBia  la   aleetrle  rednotlon  of  aetala.  aad  tB 

•ppkrataa  tberefer.     TiiomM   I>oopoId   \Vill»on,  .^B,  Chan- 

ot'iy-lnti*,    iiiiiidon. 

ImprovaoMata  in  aUetrleal  apparataa  fbr  Ibe  vredneltaB 

of  re4ary  Hetlaa.     Otto  HomanM,  of  and  en  behalf  of  tba 

firm  of  Kocaaau  nnd  Wmmo,  and  Fredariek  WUUam  Wbil«^ 

4,  Soatb-atnnt,  Finebury,  London. 

il'St.  IB. 
Aa  Impreved  iaanlalor  ter  telesrapble  er  etber  purpeaa^ 

Kdv>*ard  Uaiuoe,  Markel-plaoe,  Uuddorotieid. 

JrNa  20, 

RSII2.  ImpiravenMaU  in  tbe  dlatnbuUoa  of  alaotrlaal  eneray. 

Siumonii    Htua.  luul   To.,  LimitoJ,  ".ii,  SouLbaii^iton  build 
ing»,  l^ndon.     (Siooicna  and  Ualeke.  tlertnany.) 
JviTKSI. 

SAdS.  Improvomonte  In  olevatlai  aad  lawerias  aleetrle  Ushta. 

John  I'ott-i  llL'bcndcihl,  (iooruo  Miller,  ain!  E<liiin  Fraaklin 
WLvnicr,  |.">i,  Strand,  l,.ondon.  () 'omfilolv  a[i«cifirtttii>n. | 
9SS3.  ImprovoiaeaU  Ja  aleetrleally  driven  perenaelva  taola, 
»Bd  la  tbe  neaaa  of  oparatlas  tba  aauM.  Llt-Mvelyn 
Birelmll  Atkinson,  of  the  flrm  of  W.  T.  C-ooIdon  and  Co..  1. 
tjueen  Viotori  a -street,  botidoo. 
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SPECIFICATIONS  PUBUSHED 

l!SSO. 

alaetrlelty.      JooMn  (Edlaon(. 

IW9. 

K!>73.  Saeoadary  batteries.     RoHxlinr.Il  (VerdJer).     8d. 
I4IS-J.  TreatlBgaloobolby  eloctrUlty.     Da  M^tooa.    4d. 

SMt.  Beeirte  telecrapby.     Patten.     2s. 


(Foartb 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Anglo-Amarican  Undi 

--  I'rrf.     

India  Subbcr,  Gutta  Pereha  ft  Telegraph  Oe. 

HeuH-to-Hoose 

Metropolitan  Electric  Supply 

London  Electric  Supply 

Swan  United    

Cromptou  &  Co..  Pref.   

National  Telephen*     „ 

Hltetric  Coutraction , 
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